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This Interim Summary Data Report of Groundwater Sampling (Report) summarizes all fieldwork 
and resulting analytical data from the December 2002/January 2003 groundwater sampl ing event 
performed by Ecosystems Strategies, Inc. (ESI) on the property known as the "General Switch 
Site" (Site) , located at the intersection of Highland Avenue and Industrial Place in the City of 
Middletown, Orange County, New York . 

The work summarized in this Report was performed to address the presence of 
tetrachloroethylene (PCE) in wells located on the Site and in the surrounding area . Fieldwork 
objectives are identified in the Groundwater Remediation Workplan for General Switch Site 
(Workplan) prepared by ESI, dated July 23, 1998 and later revised on May 5, 2000. Specific 
objectives are outlined in Section 2.1, below. 

The purpose of this Report is to document all investigative activities performed on specified 
portions of the Site. This Report describes all fieldwork methodology and groundwater sampling 
procedures, includes discussions of the resulting analytical data from collected water samples, and 
provides conclusions and recommendations drawn from the fieldwork and analytical data. 

1.2 Limitations 

This written analysis is a summary of fieldwork activities conducted on specified portions of the 
General Switch property (including several off-site areas), located at 20 Industrial Place in the City 
of Middletown, Orange County, New York and is not relevant to other portions of this property or 
any other property. It is a representation of those portions of the property and adjacent properties 
analyzed as of the respective dates of fieldwork. This Report cannot be held accountable for 
activities or events resulting in contamination after the dates of fieldwork . 

Services summarized in this Report were performed in accordance with generally accepted 
practices and protocols established by the New York State Department of Environmental 
Conservation (NYSDEC) and United States Environmental Protection Agency (USEPA). Unless 
specifically noted, the findings and conclusions contained herein must be considered not as 
scientific certainties , but as probabilities based on professional judgement. 

1.3 Site Location and Description 

The subject property is an irregularly-shaped, approximately 5-acre parcel known as the General 
Switch Site, located on the southern side of Industrial Place. The portions of the property 
referenced as the Site are located on the property (and on adjacent properties) in the vicinity of the 
approximately 40,000-square-foot General Switch building, located at the intersection of Highland 
Avenue and Industrial Place in the City of Middletown , Orange County, New York. 

The groundwater monitoring wells addressed in this report include monitoring wells located both 
on and off the subject property. These wells include MW-1 , MW-2, MW-3, MW-4, MW-5, MW-6, 
MW-7, MW-8, MW-9, MW-10, MW-11, MW-12, MW-13, MW-14, MW-16 , MW-202 (as well as its 
fracture MW-202-F-1), MW-203 (as well as its fracture MW-203-F-1), MW-204, and MW-207. A 
site location map illustrating the locations of these wells as wel l as relevant site features is 
provided in Appendix A of th is Report. 

1.3.1 Site Geology and Hydrogeology 

A site-specific investigation of hydrogeology and soil types was conducted by Jacobs 
Environmental , Inc. (Jacobs), and Shakti Consultants, Inc. (Shakti) , and reported in their Draft 
Partial Site Characterization Report (Characterization Report) dated March 29, 1993. 
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According to Jacobs and Shakti, a layer of orange-brown glacial till is located near the top of the 
soil profile . Beneath this glacial till is a layer of gray clay (characterized by fractured shale 
fragments) located over fractured shale bedrock. Jacobs and Shakti state that the till acts as a 
confining layer and that no true water-table aquifer is present in the shallow till soils at the site . 
Established permeability ranges for these soils are from 1.3 x 1 o-7 

cm/sec to 6.4 x 1 o-7 
cm/sec. 

Falling head and constant head permeability tests were performed. Additionally , bedrock and 
shale studies were conducted . 

ESI conducted on-site soil removal activities on various dates in 1998 and 1999. During this 
remedial activity, fractured shale was encountered at depths of 11 to 12 feet below surface grade 
(bsg) . 

1.3.2 Site Topography 

Information on the subject property's topography was obtained from the review of the United 
States Geological Survey (USGS) Topographic Map of the Middletown, New York Quadrangle 
(dated 1969 and photorevised in 1976) and field observations made by this office. A copy of the 
USGS Topographic Map with the subject property indicated is included in Appendix A of this 
Report. 

According to the above-referenced topographic map, the topography of the area in which the 
subject property is located has a gentle downward slope to the east, toward Silver Lake and the 
subject property has surface elevations ranging from approximately 600 to 620 feet above mean 
sea level (msl). 

According to observations made during fieldwork activities , the topography of the subject property 
is sloped downward from the northwest (Highland Avenue) to the southeast (Industrial Place) . Fill 
soils are likely to have been imported to level the property prior to construction of the on-site 
building . The lowest property elevation is near the southern property edge, adjacent to the 
northwestern side of Industrial Place Extension . A five- to fifteen-foot difference in elevation is 
apparent between the highest and lowest elevations on-site. 

1.4 Previous Environmental Reports 

According to available information, chlorinated solvents, including PCE and trichloroethylene 
(TCE), were used at the General Switch property during the production of electrical components . 
Prior investigations indicated the presence of PCE in soil and groundwater as a result of historical 
on-site discharges . A summary of information obtained from previously conducted environmental 
investigations, which pertains to the work summarized in this Report, is provided below. 

In 1983 PCE and TCE were identified in groundwater samples collected from adjoining and 
surrounding properties. As the result of this release, an investigation (including hydrogeologic 
studies) was conducted by Jacobs and Shakti in March 1993. Jacobs and Shakti identified PCE, 
and trace concentrations of TCE and trichloroethane, in on-site soils and groundwater. Two areas 
of significant soil contamination, designated as the northern and southern "hot spots", were found 
in the vicinity of the General Switch building (removal of soil from these contaminated areas is 
documented in a Summary Report of Soil Remediation Activities prepared by ESI on September 
23, 1999). 

After review of available documents and consultation with the property owner, an Interim 
Groundwater Remediation Workplan (Workplan) dated July 23, 1998 (subsequently revised and 
approved by the US EPA in 2000) was prepared by ESI. Documents reviewed during the 
preparation of the Workplan included (but are not limited to): the Characterization Report by 
Jacobs and Shakti; a Groundwater Remedial Design Work Plan by Lawler, Malusky & Skelly 
Engineers , LLP; USEPA records; and, a Consent Decree issued by the United States District 
Court for the Southern District of New York . The Workplan was developed to evaluate current 
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groundwater conditions in light of historical groundwater quality and to assess the potential for the 
installation of additional wells and/or a groundwater remed ial system . (The fieldwork summarized 
in this Report was performed to address the specified sampling requirements of the Workplan ). 

On April 27, 2001 , ESI prepared an Interim Summary Data Report of Groundwater Sampling (April 
2001 Groundwater Report), documenting fieldwork and resulting analytical data from December 
2000 and January 2001 groundwater sampling events . PCE was found at concentrations 
exceeding NYSDEC guidance levels in groundwater samples collected from both on-site and off­
site wells; contaminant concentrations, however, were detected at lower levels relative to PCE 
concentrations documented in sampling events in 1992 (peak PCE concentrations were reduced 
and there was a reduction in the number of wells indicating high PCE concentrations) . Laboratory 
evidence indicated that high levels of PCE still existed in monitoring wells located southeast of the 
General Switch building (in the immediate vicinity of the former southern hot spot) . The April 2001 
Groundwater Report noted that the removal of a significant amount of contaminated soil from the 
northern and southern hot spots may be directly responsible for the decrease in the extent and 
severity of groundwater contamination . 

Recommendations provided in the April 2001 Groundwater Report were as follows : shallow aquifer 
wells should be sampled on a regular basis to document improvements in groundwater quality; the 
shallow aquifer wells should be sampled for chlorinated hydrocarbons on a semi-annual basis ; two 
(2) wells should be installed in the vicinity of MW-11 due to its poor recharge rate and insufficient 
sampling; the deep bedrock aquifer wells should be sampled twice yearly during the scheduled 
sampling regimen ; and, active groundwater remediation should be implemented using an 
extraction well in the immediate vicinity of MW-4 and MW-5, with the objective of reducing on-site 
PCE concentrations in groundwater. 
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2.0 Fieldwork 

2.1 Specified Objectives 

ESI conducted groundwater sampling events at all on- and off-site wells located on and adjacent 
to the subject property (hereafter referred to as the current sampling event) , as outlined in the 
Workplan , on December 16 through 20, 2002, and on January 2 and 6, 2003 . A site property map 
depicting the location of all associated monitoring wells is provided in appendix A. The work 
described in this Report was conducted : 

• To document and evaluate current groundwater conditions including : water levels; 
concentrations of Volatile Organic Compounds (VOCs); and indications of biodegradation ; 
and, 

• To assess the need for the installation of additional monitoring wells . 

Fieldwork conducted to achieve these objectives included the development and sampling of 
monitoring wells located both on and adjacent to the site, as is described in detail in Section 2.2, 
below. 

This Report was prepared to document all fieldwork activities and resulting analytical data and to 
provide conclusions pertaining to the groundwater sampling conducted during the current 
sampling event. 

2.2 Groundwater Sampling 

2.2.1 Notifications 

Access to Properties 

Access to nearby properties, as required for well sampling, was obtained prior to the 
commencement of fieldwork activities. No access to property or wells was denied by any of the 
private property owners with wells located on their property. 

Agency Notification/ Oversight Mandate 

The USEPA was notified in writing at least two weeks prior to the initiation of the December 2002 
fieldwork . Sreenivas Kota Ph.D., P.E. from Malcolm Pirnie was present on-site for the 
commencement of groundwater sampling (December 16, 2002) and provided oversight of 
fieldwork activities (as mandated by the USEPA). The USEPA recommended one day of oversight 
for this groundwater sampling event. 

2.2.2 Field Screening for Organic Vapors in Monitoring Wells 

Prior to sampling, wells were screened using a photo-ionization detector (PID) calibrated to 100 
parts per million calibration gas equivalents (ppm-cge) isobutylene in air. The wells were opened 
and screened, and where applicable the inner well cover was opened and screened . Screening 
results were utilized in determining the presence or absence of elevated concentrations of PCE 
vapors in the work area. The results were recorded in ESI Field Logs (see Section 2.2.4, below) . 

2.2.3 Fieldwork Methodology 

Prior to sampling, the 19 groundwater monitoring wells were purged . All well purging was 
conducted to restore the natural hydraulic connection between the well screen and water table , to 
reduce turbidity, and to remove fines and drilling/well installation fluids or materials . Each well was 
purged using a 1.5-inch diameter, properly decontaminated, stainless steel submersible Grundfoss 
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Low Flow pump with dedicated Teflon-lined tubing attached . A US EPA approved low flow purge 
protocol was used to reduce the volume of contaminated water requiring disposal . All well purge­
water was placed in an on-site 275-gallon AST and steel 55-gallon drums for collection and 
eventual off-site disposal. 

Field indicator parameters (temperature, pH, specific conductance, dissolved oxygen, turbidity, 
and oxidation reduction potential [ORP]) were measured during well purging using a Horiba U-22 
field instrument. Well purging was considered adequate when the field-measured parameter 
readings stabilized, as outlined on Page 7 of the USEPA Region 2 Groundwater Sampling 
Procedures, included in Appendix G of the Interim Groundwater Remediation Workplan . All 
instrument measurements and field observations (e .g., turbidity, odor, presence of a sheen , etc) 
were recorded in a bound field notebook (see Appendix E of this Report) . 

After low flow purging for 15 minutes, groundwater samples were collected using dedicated Teflon­
lined tubing (see the Shallow and Bedrock Contaminant Concentration Distribution Maps and 
Groundwater Flow Maps in Appendix A for monitoring well locations). 

Sampling pumps and the Horiba U-22 were decontaminated in accordance with the procedures 
outlined in the USEPA Region 2 Groundwater Sampling Procedures, included in Appendix G of 
the Workplan . Other re-usable sampling equipment was decontaminated in the following manner: 

1. Pressure washed with water and a designated brush to remove any visible dirt; 
2. Washed and scrubbed in a mild detergent (e .g., Alconox) and de-ionized water using a 

designated brush; 
3. Rinsed with de-ionized water; 
4. Rinsed with 10% Nitric Acid solution; 
5. Rinsed with de-ionized water; 
6. Rinsed with methanol ; 
7. Rinsed with de-ionized water; and, 
8. Allowed to air dry and used immediately or wrapped in aluminum foil (shiny side out) . 

2.2.4 Field Logs 

An assessment of groundwater characteristics, including the presence of foreign materials, field 
indications of contamination (e.g., unusual coloration or odors), and instrument indications of 
contamination (i .e., PIO readings) was made by ESI personnel during the groundwater sampling 
event. ESI personnel maintained field logs documenting the physical characteristics of the 
encountered groundwater, PIO readings, and any field indications of contamination for all 
encountered material. 

2.3 Sample Collection 

2.3.1 Sample Collection Procedures 

At each sample location a sufficient volume of groundwater was collected for the known required 
analyses (and for any potential additional analyses) and notations were made regarding the 
sampled materials' physical characteristics . As specified in the Workplan , one (1) trip blank, one 
(1) field blank, and one (1) equipment blank were utilized for each day of sampling during the 
current sampling event. 

All groundwater samples were collected in a manner consistent with USEPA and NYSDEC sample 
collection protocols (See Section 2.2.3 above) . Samples were collected directly into laboratory­
cleaned , 40-milliliter vials containing hydrochloric acid as a preservative for VOCs (Protocol B) . 
Two, one liter amber glass containers of water were collected for on-site field analysis of 
biodegradation indicator parameters (see section 2.3.4 below). Field measurements of 
biodegradation indicator parameters are included as Appendix D of this Report. 
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After sample collection, the sample containers were placed in a cooler prior to transport to the 
laboratory. The water samples were transported within 24 hours via courier to York Analytical 
Laboratories, Inc. , a New York State Department of Health Environmental Laboratory Approval 
Program (ELAP) certified laboratory (ELAP Certification Number 10854) for chemical analyses . 
Appropriate chain of custody procedures were followed . 

2.3.2 Sample Identification 

Sample identification included the monitoring well number and date of sampling. The sample 
identification protocol used during this sampling event followed USEPA approved procedures as 
specified in the Workplan. 

2.3.3 Laboratory Analysis 

All water samples were submitted to the laboratory and analyzed for the halogenated fraction of 
VOCs utilizing USEPA Method 82608 . This method offers a detection limit of one microgram per 
liter (µg/I) . All trip blanks, equipment blanks, and field blanks collected for quality assurance 
purposes were also analyzed using USEPA Method 82608. 

2.3.4 Field Measurements of Biodegradation Indicator Parameters 

To obtain data and provide evidence for the assessment of anaerobic biodegradation of the PCE 
release, two types of measurements were planned as part of the on-site groundwater sampling 
tasks . The sampling plan proposed to use a Horiba field instrument for measuring water quality 
parameters during the low flow purging of each monitoring well, including pH, conductivity, 
turbidity, dissolved oxygen, temperature, and ORP. Copies of the field notebook (see Appendix E) 
include those water quality measurements, and information on pump depth and static water level. 
Horiba measurements, water levels, volume and rate of purge were recorded at time intervals 
during low flow well purging. An additional Horiba instrument outfitted with specific sensors was 
proposed to monitor nitrate and chloride ion content during purging. At the time of mobilization for 
the sampling event, our Horiba supplier informed ESI that they no longer provide the special 
sensors . An attempt to locate an alternate supplier for the sensors was unsuccessful. On site 
chemical analyses tests were also proposed to measure additional biodegradation indicators such 
as carbon dioxide, sulfide, ferrous iron , total iron, nitrate, and chloride. To compensate for the 
reduced Horiba capability, two Hach tests were added to the field tasks to analyze for nitrate and 
chloride . Additional laboratory analyses were ordered for dissolved ethene, ethane, and methane 
gases in addition to manganese and total organic carbon (see section 3.6, below). 

The current occupant of the General Switch building provided a location to conduct the field 
chemical analysis program indoors. Field data sheets with results of onsite analytical testing are 
provided in Appendix D. The Hach methods are colorimetric tests using a DR/2010 
spectrophotometer. The carbon dioxide test is a Chemmetrics titration test. A lab "placemat" was 
designed to organize the samples and blanks in their various 10 ml glass cells and 25 ml plastic 
cells , and accu-vac vials. A new "placemat" was used for each monitoring well to keep the 
analytical space clean and organized. Immediately after the groundwater samples were taken 
from each monitoring well, they were taken back to the temporary indoor lab space and analyzed. 

For each sample, the tests were conducted in the following order as required by urgency and 
mixing times: carbon dioxide, sulfide, ferrous iron, total iron, sulfate, nitrate, nitrite, manganese, 
chloride, calcium, and magnesium. Enough sample cells were purchased so that the only ones 
that had to be used again during the same day were two 10 ml glass cells used in a test provided 
with the rental spectrophotometer. Between tests , the glass cells were decontaminated with 
alconox and distilled water. At the end of each day, the sample cells and graduate cylinders were 
cleaned with alconox and distilled water. Spent accu-vac vials , reagents , and titration tubes were 
disposed of with the purge water and decontamination fluids . 
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3.0 Laboratory Results and Data Summary 

3.1 General Comments 

Laboratory analysis of the current sampling event indicates a significant reduction of PCE 
concentrations in the majority of wells sampled since the 1992 sampling event. Significant overall 
reductions of PCE are also evident in all the wells sampled since the 2000/2001 sampling event 
with the exception of January 2001 , confirmatory samples from wells MW-3, MW-6, MW-9, and 
MW-202. The current sampling event indicates marginal increases of PCE concentrations relative 
to the confirmatory samples taken from these wells. 

3.2 Data Validation 

The Interim Groundwater Remediation Workplan specifies that 20 percent of the data package will 
be submitted to an independent validator for review and assembly of a Data Validation Report. 
The data validation procedure was completed by subcontractor Renee Cohen of Premier 
Environmental Group (see Appendix F). Data for groundwater samples from 19 monitoring wells 
were sent for validation with respect to analyses conducted by York Analytical Laboratories , Inc. 
for USEPA method 80608 for halogenated volatile organic compounds. The report's overall 
assessment stated: "Analytical QC criteria was met for these analyses. The data reported agrees 
with the raw data provided in the final report. The laboratory provided complete data packages 
and reported all data using acceptable protocols and laboratory qualifiers as defined in the report 
package. All data provided for this data set is acceptable for use, with noted data qualifiers." 
Qualifiers represent minor details related to laboratory analysis and do not indicate differences in 
compound concentrations . 

3.3 Laboratory Analyses of Monitoring Well Groundwater Samples 
(December 2002/ January 2003 Data) 

For the purpose of organization and clarity, the reference and discussion of laboratory data is 
segregated into three distinct categories to more accurately classify the extent of PCE in 
groundwater obtained from selected wells during the current groundwater sampling event. All 
laboratory data reports are included in Appendix C. Groundwater samples are categorized as 
those with concentrations less than 50 µg/I , those with concentrations between 50 µg/I and 500 
µgll, and those with concentrations greater than 500 µg/I. All data is summarized in the Analytical 
Data Tables included as Appendix B of this Report. Color-coded maps depicting contaminant 
concentration distribution and direction of groundwater flow are included in Appendix A of this 
Report. 

Concentrations of PCE less than 50 µg/I 

Low concentrations of PCE were detected in MW-6 (25 µg/I), MW-1 2 (7 µg/I) , and MW-207 (1 
µg/I) . MW-6 and MW-12 are shallow wells located , respectively, downgradient and upgradient of 
the General Switch Building . MW-207 is a deep bedrock well located southwest and downgradient 
of the General Switch building. 

No concentrations of PCE above laboratory minimum detection levels were detected in MW-1 , 
MW-2 , MW-7, MW-8, MW-10, and MW-14 during the current sampling event. These shallow wells 
are located upgrad ient from groundwater flow and document the absence of PCE in the 
northwestern perimeter at shallow depths . 
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MW-13, located west and upgradient of the General Switch building, exhibited a PCE 
concentration of 87 µg/I. 

MW-202-F-1 (the fracture point of MW-202), located west and upgradient of the General Switch 
building, exhibited a PCE concentration of 450 µ g/1. 

Concentrations of PCE Greater than 500 µq/I 

Wells MW-3, MW-4, MW-5, MW-9, MW-11, MW-16, MW-202, MW-203, MW-203-F-1, and MW-
204, generally located south and downgradient of the General Switch building, exhibiting elevated 
PCE concentrations as follows : 

MW-3, located southeast and downgradient of the General Switch building, exhibited a PCE 
concentration of 4,300 µg/I. 

MW-4, located south and downgradient of the General Switch building, exhibited a PCE 
concentration of 1,600 µg/1. 

MW-5, located south and downgradient of the General Switch building, exhibited a PCE 
concentration of 9,800 µgll. 

MW-9, located south and downgradient of the General Switch building, exhibited a PCE 
concentration of 770 µgll. 

MW-11, located southeast and downgradient of the General Switch building, exhibited a PCE 
concentration of 7 40 µg/I . 

MW-16, located southeast and downgradient of the General Switch building, exhibited a PCE 
concentration of 2,300 µg/1. 

MW-202, located west and upgradient of the General Switch building, exhibited a PCE 
concentration of 720 µg/I . 

MW-203, located southeast and downgradient of the General Switch building, exhibited a PCE 
concentration of 2, 100 µg/I. Its fracture point, MW-203-F-1, exhibited a PC E concentration of 
5,700 µg/1. 

MW-204, located southwest and downgradient of the General Switch building, exhibited a PCE 
concentration of 610 µg/I . 

3.4 Comparison of Data 

The following is a comparison of data from Sampling Events of 1992, December 2000 ("round 1 "), 
January 2001 ("round 2", confirmatory sampling), and December 2002/ January 2003 (current 
sampling event) . Analytical Data Tables are included as Appendix B of this Report. 

MW-1, located northwest and upgradient of the General Switch building, exhibited a PCE 
concentration of 2.2 µ g/I in 1992. No detectable concentrations of PCE were identified during the 
December 2000 or current sampling events . 

MW-2, located west and upgradient of the General Switch building , exhibited a PCE concentration 
of 8 µg/I in 1992. No detectable concentrations of PCE were identified during the December 2000 
or current sampling events. 
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MW-3, exhibited a PCE concentration of 8,700 µ g/1 during the September 1992 sampling event. 
PCE concentrations of 7 ,300 µg/I and 2,900 µ g/I were detected during the December 2000 and 
January 2001 sampling events , respectively . A PCE concentration of 4,300 µ g/I was identified 
during the current sampling event. 

MW-4, exhibited a PCE concentration of 20,000 µ g/I during the September 1992 sampling event. 
PCE concentrations of 15,000 µg/I and 10,000 µ g/I were detected during the December 2000 and 
January 2001 sampling events, respectively . A PCE concentration of 1,600 µg/I was detected 
during the current sampling event. 

MW-5, exhibited a PCE concentration of 41,000 µ g/I during the September 1992 sampling event. 
PCE concentrations of 13,000 µg/I and 28,000 µ g/I were detected during the December 2000 and 
January 2001 sampling events, respectively. A PCE concentration of 9,800 µ g/I was detected 
during the current sampling event. 

MW-6, exhibited a PCE concentration of 27 µg/I during the September 1992 sampling event. A 
PCE concentration of 16 µ.g/I was detected during the January 2001 sampling event. A PCE 
concentration of 25 µg/I was detected during the current sampling event. 

MW-7 , exhibited a PCE concentration of 120 µ g/I during the October 1992 sampling event. PCE 
was not detected in the sample from the December 2000 or current sampling events. 

No previous sampling data from 1992 was available for MW-8 . No detectable concentration of 
PCE was found in this upgradient well during the December 2000 or current sampling events . 

No previous sampling data from 1992 was available for MW-9 . PCE concentrations of 1,000 µ g/I 
and 470 µ g/I were detected during the December 2000 and January 2001 sampling events , 
respectively. A PCE concentration of 770 µ g/I was detected during the current sampling event. 

MW-10, exhibited a PCE concentration of 57 µg/1 during the September 1992 sampling event. 
PCE was not detected during the December 2000, January 2001, or the current sampling events. 

MW-11, did not have any previous sampling data prior to the current sampling event due poor 
recovery from this well. A PCE concentration of 7 40 µ g/I was detected during the current sampling 
event. 

MW-12, exhibited a PCE concentration of 140 µ.g/I during the September 1992 sampling event. No 
PCE was detected during the December 2000 sampling event. A PCE concentration of 2 µ g/I was 
detected during the current sampling event. 

MW-13, exhibited PCE concentrations of 130 µ g/I and 2,900 µ g/I during the September 1992 and 
November 1992 sampling events , respectively. PCE concentrations of 180 µ g/I and 140 µg/1 were 
detected during the December 2000 and January 2001 sampling events , respectively. A PCE 
concentration of 87 µg/I was detected during the current sampling event. 

MW-14, exhibited PCE concentrations of 12 µ g/1and140 µg/I during the September 1992 and 
November 1992 sampling events , respectively . No detectable concentrations of PCE were 
detected during the December 2000 sampling . A PCE concentration of 6 µ g/I was detected during 
the January 2001 sampling event. No PCE concen trations were detected during the current 
sampling event. 

MW-16, exhibited a PCE concentration of 2,400 µ g/I during the September 1992 sam pling event. 
PCE concentrations of 7,000 µ.g/1 and 6,200 µ g/I were detected during the December 2000 and 
January 2001 sampling events , respectively. A PCE concentration of 2,300 µg/I was detected 
during the current sampl ing event. 
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MW-202 , MW-203, MW-204, and MW-207 are deep bedrock wells extending through the on-site 
characteristic bedrock to depths greater than 100 feet below surface grade (bsg). Data from MW-
202, MW-203, MW-204, and MW-207 document PCE concentrations in the bedrock aquifer. 

MW-202 , exhibited PCE concentrations of 4,700 µg/I and 9,600 µ g/I during the September 1992 
and November 1992 sampling events , respectively. PCE concentrations of 490 µ g/I and 730 µ g/! 
were detected during the December 2000 and January 2001 sampling events, respectively. A 
PCE concentration of 720 µg/I was detected during the current sampling event. Ground water 
existing at the fracture point of this well exhibited a PCE concentration of 450 µg/I for sample MW-
202-F-1 during the current sampling event. 

MW-203, exhibited PCE concentrations of 13,000 µ g/I and 1, 100 µ g/I during the September 1992 
and November 1992 sampling events, respectively. PCE concentrations of 6,000 µ g/1 and 3, 100 
µg/I were detected during the December 2000 and January 2001 sampling events , respectively. A 
PCE concentration of 2, 100 µ.g/1 was detected during the current sampling event. Ground water 
existing at the fracture point of this well exhibited a PCE concentration of 5, 700 µ g/1 for sample 
MW-203-F-1 during the current sampling event. 

MW-204, exhibited a PCE concentration of 1,300 µg/I during the October 1992 sampling event. 
PCE concentrations of 2,400 µg/ and 1,600 µ g/1 were detected during the December 2000 and 
January 2001 sampling events respectively. A PCE concentration of 610 µ g/1 was detected during 
the current sampling event. 

MW-207, exhibited a PCE concentration of 390 µ g/I during the November 1992 sampling event. A 
PCE concentration of 2 µ g/I was detected during the December 2000 sampling event. A PCE 
concentration of 1 µg/I was detected during the current sampling event. 

3.5 Groundwater Flow 

Based on the depth to groundwater and calculated elevations of the water table (see Table of 
Water Levels and Elevations in Appendix B of this Report), maps of hydraulic gradient and flow 
direction were prepared representing hydraulic conditions on January 7, 2003 (see Shallow and 
Bedrock Groundwater Flow maps in Appendix A of this Report) . The direction of shallow 
groundwater flow differs slightly from that in the bedrock, as shown by comparison of the 
Groundwater Flow maps in Appendix A. The water table was significantly higher during the 
current December 2002/January 2003 sampling event than measured during the December 2000/ 
January 2001 sampling event. In the shallow water-bearing zone, the upgradient water table was 
about five (5) feet higher along Highland Avenue and about two (2) feet higher downgradient along 
Industrial Place Extension . This rise in the water table reflects recharge of groundwater and partial 
recovery from a few years of drought. 

3.6 Interpretation of Anaerobic Biodegradation Indicator Parameters 

The analyses of indicator parameters for anaerobic biodegradation indicator parameters include 
the field monitoring of purge water in the flow cell (see Appendix B, Table 5) , the field 
spectrophotometric and titration measurements (see Appendix B, Table 6) , the laboratory 
halogenated VOC analyses (see Appendix B, Table 1 ), and additional lab analyses for ethene, 
ethane, methane, total organic carbon, alkalinity, and manganese (see Appendix B, Table 2). 

Contamination by PCE, 1, 1, 1-trichloroethylene (TCE) and 1,2-dichloroethylene ( cis) (DCEcis) has 
been detected in groundwater from the overburden monitoring wells and the bedrock wells at the 
General Switch site . A significant amount of contaminated soil and subsoil was removed from the 
site and a substantial amount of chlorinated solvent was removed by treatment of groundwater 
pumped from a well on the Parella property. However, dissolved chlorinated solvents have 
continued to be detected in water samples from many of the monitoring wells. 
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In the overburden, chlorinated solvents are detected in a plume centered off the southern corner of 
the General Switch Building and moving downgradient to the southwest (see Appendix A, Figure 
6A). The highest concentrations of total volatile organic compounds are found in MW-5 (10,404 
µg/I) with lesser amounts in MW-16 (2,670 µg/I) and MW-3 (4 ,770 µ.g/1) . As drawn in conjunction 
with groundwater flow conditions, the plume is shown moving toward MW-9 (948 µg/I) . A 
concentration of 836 µ g/1 was detected in MW-11, a cross gradient location which has been dry 
during previous sampling events. High water table conditions permitted sampling for the first time 
on January 6, 2003 . 

For scoring, the overburden wells were divided into two groups : near source wells (MW-5, MW-16 , 
MW-3, MW-11 ), and downgradient wells (MW-4 and MW-9) as shown in Appendix B, Table 7 A. 
Within the near source group, the highest scores are found in MW-5 and MW-3, which also exhibit 
the highest concentrations of PCE and daughter products TCE and DCE(cis) . The scores from 
these two wells are interpreted as "limited evidence of anaerobic biodegradation of chlorinated 
organic compounds by reductive dechlorination processes." The scores for the other four 
overburden wells are interpreted as "inadequate evidence" for such processes at this time. 
However, all six overburden wells have concentrations of daughter products TCE and DEC(cis) . 
Concentrations of chloride and carbon dioxide found in these wells are both two times background 
levels, indicating they are products of reductive dechlorination. The presence of dissolved oxygen 
at levels greater than 5 mg/L may limit or suppress the reductive pathway in these wells . Acidic 
readings in the range of 4.45 to 5 for pH are not conducive to reductive dechlorination . Insufficient 
alkalinity readings were taken and additional readings could influence scores from future sampling 
rounds . 

Anaerobic Degradation Scores for Bedrock Monitoring Wells 

As observed in Appendix A, Figure 68 and Appendix B Table 78, concentrations of chlorinated 
volatile organic compounds are fragmented into three groups; near source wells , upgradient wells, 
and a downgradient well. These areas surround the centrally located MW-207 well in which 1 .0 
µg/I PCE was detected. This distribution is likely a result of installation of municipal water to 
homes on Highland Avenue and areas to the northwest, accompanied by disuse of homeowner 
wells, thereby reversing the groundwater flow direction from northwest to south . Use of a pump 
and treat system to remove several pounds of PCE from the groundwater occurred on the Parrella 
property and reduced PCE levels in the vicinity of MW-207. 

MW-203 is located within the near source area plume corresponding to the area above it in the 
overburden wells . MW-204 is downgradient from the source area . MW-13 and MW-202 are in the 
upgradient plume area . The scores for the bedrock monitoring wells (see Appendix B, Table 78) 
are somewhat higher than those calculated for the overburden wells (see Appendix B Table 7 A). 
The scores fall in the range classified as "limited evidence of anaerobic biodegradation" with the 
exception of MW-202F. The score for that particular well is 16, which falls in the bottom of the 
category of "adequate evidence for anaerobic biodegradation ." 
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This office has completed the services summarized in Section 2.0 for the property known as the General 
Switch Site located at the intersection of Highland Avenue and Industrial Place in the City of Middletown, 
Orange County, New York . All work was conducted consistent with USEPA guidel ines and in accordance 
with a USEPA-approved Workplan . 

Specific findings of this Report are: 

1. Laboratory data of groundwater samples indicate the current (2003) presence of PCE in various 
concentrations exceeding 5 µg/I in wells MW-3, MW-4, MW-5, MW-6, MW-9, MW-11 , MW-12 , 
MW-13, MW-16, MW-202, MW-203, and MW-204. 

2. PE concentrations appear to be decreasing, based on a comparison of current (2003) data to 
previously collected data (2000/2001 and 1992). Current December 2002/ January 2003 data 
comparisons show a reduction in peak PCE concentrations as well as a reduction in the number of 
wells documenting high PCE concentrations . 

The concentration of PCE, TCE and DCE is declining in all wells where detected . Total chlorinated 
VOCs have declined to an average of 38 percent and 28 percent of their maximum values for the 
overburden and bedrock contaminated wells, respectively. The presence of daughter products 
TCE and DCE(cis) suggest that PCE and TCE from the original release are degrading . Trace 
amounts of VC in a few analyses, oxidizing levels of dissolved oxygen and available organic 
carbon indicate that the degradation reaction is probably accelerated once VC is formed resulting 
in the breakdown products of carbon dioxide and chloride . This pattern is not apparent at MW-9; 
however, it is possible that chlorinated solvents may have arrived at the well later than other wells , 
or that reductive dechlorination may be hindered by concentrations of dissolved oxygen over 10 
mg/L . 

3. The lateral extent of PCE (and metabolite compounds) appears to be lessening, and most 
perimeter wells show acceptable levels of PCE. 

4. High levels of PCE still exist and are concentrated in monitoring wells southeast of the General 
Switch building (in the immediate vicinity of the former "southern hot spot") . 

5. A comparison of data collected in 1992 with data obtained from groundwater samples collected in 
December and January 2000/2001 is not adequate or comprehensive enough to provide a long­
term groundwater profile . Although existing data show a reduction in PCE levels on and off the 
site, the number of sampling events and availability of confirmatory data provide no continuous 
and verifiable data to support the reduction . 

6. Existing data provide "limited evidence" for the presence of anaerobic biodegradation of 
chlorinated solvents by reductive dechlorination . Collection of additional data for parameters of 
alkalinity and total organic carbon, and more reproducible results for carbon dioxide, are 
recommended to provide "adequate evidence" for the case. Four additional field analytical tests 
are proposed for future sampling events: chloride high range , total organic carbon, and alkalinity . 
A drop-count titration test by Hach will be used for measuring alkalinity 20 to 400 mg/L. For high 
range chloride (0 to 400 mg/L) another titration test by Hach will be used . For total organic carbon 
a colorimetric Hach test will be used to measure in the high range of 20 to 700 mg/L. An alternate 
method of measuring dissolved oxygen is suggested in addition to the Horiba measurements 
which seem to change with time and never stabilize. Two colorimetric Hach methods for dissolved 
oxygen involve accu-vac ampules for high (0-10mg/L) and low (0-1000 ug/L) range using the 
photospectrometer. The high range will be used first. If a very low reading is obtained from the 
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high range test, the low range test will be used to more accurately quantify the results . These new 
methods should be integrated into the recommended semi-annual sampling program . Laboratory 
analyses are recommended to continue as completed during the December 2002 to January 2003 
sampling event. 

Groundwater elevations were higher in the most recent sampling round (drought conditions 
occurred in the summers of 200 and 2001 ). Data suggest a southeastern directional flow to the 
unconsolidated aquifer, with a southern directional flow to the bedrock aquifer. 

The following recommendations are made, based on these findings: 

1. Additional bedrock monitoring wells are recommended as MW-206 , MW-209, and MW-211 , 
forming couplet wells for the corresponding overburden wells MW-6, MW-9, and MW-11 . A 
couplet to be named MW-19 and MW-219 is recommended to monitor downgradient migration and 
degradation of contaminants into the next decade or longer. A separate workplan defines the 
scope of work required for drilling, development, and logging of there proposed monitoring wells 
(see Attachment G). 

2. It is recommended that the following shallow aquifer wells be sampled on a regular basis (semi­
annually) to document improvements in groundwater quality: MW-8 and MW-1 as upgradient 
wells; MW-13 and MW-10 as cross-gradient wells; MW-2, MW-7, MW-16, MW 3 and MW-5 as "hot 
spot" wells; and MW-9 and MW-6 as down-gradient wells. It is recommended that two (2) wells be 
installed in the vicinity of MW-11 . MW-11 has not yielded enough recharge to provide sufficient 
sampling during repeated sampling events. The re-drilling of MW-11 and a proposed bedrock well 
(proposed MW-211) in this vicinity would provide cross-gradient sampling points east of the area 
of known groundwater contamination . No additional wells are recommended. 

These wells should be sampled for chlorinated hydrocarbons (USEPA Method 8010 or 
comparable method) on a semi-annual basis (two times per calendar year), with the next sampling 
round to be instituted in the month of July, 2003 . 

3. Additionally, the deep bedrock aquifer wells MW-202, MW-203, MW-204, and MW-207 should be 
sampled twice yearly during the scheduled sampling regimen . Additional bedrock wells should be 
installed prior to this next sampling round . 
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Table 1: Summary of Detected VOCs in Monitoring Wells 
All concentrations are expressed in µg/L (parts per billion , ppb) 

MW-1 MW-2 MW-3 
Detected VOC 9/92 10/92 12/00 1/01 12/02 - 10/92 10/92 12/00 1/01 12/02 - 9/92 10/92 12/00 1/01 12/02 -
Compounds 1/03 1/03 1103 

Acetone ND ND ND NA ND ND ND ND NA ND NO NO NO NA 

sec-Butylbenzene ND ND ND NA ND ND 19 ND NA ND ND ND ND NA 

Carbon Disulfide ND ND ND NA 86 ND ND ND NA ND ND ND ND NA 

Chloroform ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

1, 1 Dichloroethylene ND ND ND ND ND ND ND ND NO 880J 3.0J 3.0 2.0 ND 

1,2 Dichloroethylene (tota l) ND ND ND ND ND ND ND ND ND ND 840E 14 (t) . 2.0(t), 310 
12 (c) 420 (c) (CIS) 

1,2 Oichloroethane ND ND ND D ND ND ND ND ND ND ND ND ND ND ND 
<l> 
t5 

Ethylbenzene ND ND ND 
<l> NA ND ND 14 ND NA ND ND ND ND NA cs 
u 

Methylene Chloride 1.1 ND ND 
<l> ND ND ND a. ND ND 8.08 ND ND ND ND ND 

I E 
(1J 8.0J ND ND ND Tetrachloroethylene 2.2 ND ND (J) ND ND 8,700 2,500 7,300 2,900 4,300 
0 

T richloroethylene 
z 5.0J 4.5 ND ND 0.5 ND ND ND ND 1,000 1,000E 820 550 160 

Toluene ND ND ND NA ND ND 160 ND NA ND ND ND NO NA 

1, 1, 1-Trichloroethane ND ND ND ND ND ND ND ND ND ND 11 5.0 4.0 ND 

1,2,4 Trimethylbenzene ND ND ND NA ND ND 19 ND NA ND ND ND ND NA 

Vinyl chloride ND ND ND ND ND ND ND ND NO ND ND 2.0 1.0 NO 

a-xylene ND ND NO NA ND ND 90 ND NA ND ND ND ND NA 

p- and m-xylenes NO ND ND NA ND ND 81 ND NA ND ND ND ND NA 

Notes: 
ND - Not detected above specified detection limit 
NS - No sample collected 

J - Estimated Value 
B - Laboratory Background Levels in method blank 
E - Concentrations exceeded the calibra tion range 

NA - Not analyzed 
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Table 1(Continued): Summary of Detected VOCs in Monitoring Wells 
All concentrations are expressed in ~Lg/L (parts per billion, ppb) 

MW-4 MW-5 MW-6 

Detected VOC 9/92 10/92 12100 1/01 12/02- 619 9/92 12/0 1/01 12/02- 9/92 12/00 1 /01 12/02 -
Compounds 1/03 2 0 1/03 1/03 

Acetone ND ND ND ND NA ND ND ND ND NA ND ND NA 

sec-Bu tylbenzene ND ND ND ND NA ND ND ND ND NA ND ND NA 

Carbon Disulfide ND ND ND ND NA ND ND ND ND NA ND ND NA 

Ch loroform ND ND ND ND ND 2.0 ND ND ND ND ND ND 
J ND 

1, 1 Dichloroethylene ND ND ND ND ND ND ND ND ND ND ND ND ND 

1,2 Dichloroethylene (total) 420J ND 
560 150 140 

ND 820J 
350 1,100 350 

39 NO 
(cis) (cis) (cis) (cis) (cis) (cis) ND 

u 

1,2 Dichloroethane ND ND ND ND ND 12 ND ND ND ND ND QJ ND ND ro 
u 
0 

Ethylbenzene ND ND ND NO NA ND ND ND ND NA NO - NO NA QJ 
_o 

Methylene Chloride ND ND ND ND ND ND ND ND ND 948 ND 0 ND ND c: 

""' 
20,000 15,000 15,000 10,000 1,600 ND 41,000E 13,000 28,000 9,800 27 

~ 
16 25 Tetrachloroethylene 0 

u 

210J 330J 320 120 ND ND 210J 220 300 160 10 
QJ 

3.0 5.0 Trichloroethylene s 
Toluene ND ND ND ND NA ND ND NO ND NA ND NO NA 

1, 1, 1 Trichloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND 

1,2,4 Trimethylbenzene ND ND ND ND NA ND ND ND ND NA ND ND NA 

Vinyl chloride ND ND ND NO ND NO ND ND ND ND NO NO ND 

a-xylene ND NO ND ND NA NO NO NO ND NA ND ND NA 
-

p- and m-xylenes ND NO ND ND NA ND NO NO ND NA ND NO NA 

Notes: 
ND - Compound was analyzed for but was not detected 
NS - No sample collected 
J - Estimated value 
B - Laboralo1)' Background Leve ls in method blank 
E - Concentrations exceeded the calibration range 

NA - Not analyzed 
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Environmental Services and Solutions 

Table 1 (Continued): Summary of Detected VOCs in Monitoring Wells 
All concentrations are expressed in ~tg/L (parts per billion, ppb) 

MW-7 MW-8 MW-9 
Detected VOC 10/92 10/92 12/00 1 /01 12/02 - 12/00 1/01 12/02 - 12/00 1/01 
Compounds 12/02-

1/03 1/03 1/03 

Acetone ND ND ND NA ND NA ND ND NA 

sec-Butyl benzene ND ND ND NA ND NA ND ND NA 

Carbon Disulfide ND ND ND NA ND NA ND ND NA 

Chloroform ND ND ND ND ND ND ND ND ND 

1, 1 Dichloroethylene ND ND ND ND Q) ND ND Q) ND ND ND 
:0 :0 cu cu 

1,2 Dichloroethylene (total) ND ND ND ND '(ii ND ND '(ii 120 (cis) 320 (c) , 2 (t) 85 (cis) 
> > 
<( <( 

1 ,2 Dichloroethane ND ND ND 'O 
ND .!B ND "tJ 

ND .!B ND ND ND C1l C1l QJ 
0 2 0 t5 

NA Ol 
u 

Ethyl benzene ND ND ND QJ 
ND 

Q) NA Ol NA 
0 

c: 
0 

c: ND ND 
() Ci u Ci 

Methylene Ch loride ND ND ND QJ ND E ND Q) ND E 20 B C1l C1l ND ND Q_ (/) Ci (/) 
E 

ND 
(/) E (/) 

Tetracl1loroethylene 10 120 ND ro ::J ND ro ND ::J 1.000 470 770 (f) 0 (/) 0 
0 ·;;: 0 » 
z ND 

Q) z ND 
Q) 

Trichloroethylene ND ND ND ct ND ct 85 100 73 
0 0 

Toluene ND ND ND NA z 
ND NA z ND ND NA 

1, 1, 1- Trichloroethane ND ND ND ND ND ND ND ND ND 

1,2,4 Trimethylbenzene ND ND ND NA ND NA ND ND NA 

Vinyl chloride ND ND ND ND ND ND ND ND ND 

a-xylene ND ND ND NA ND NA NO NO NA 

p- and m-xylenes ND ND ND NA ND NA ND ND NA 

Notes: 
ND - Compound was analyzed for but was not detected 
NS - No sample collected 

J - Estimated va lue 
B - Laboratory Background Levels in method blank 
E - Concentrations exceeded the calibration range 

NA - Not analyzed 



~c~:;systems Stt·ategies , Inc. 
Enviro11111e11/al Se1v ices a11d Solulions 

Table 1(Continued): Summary of Detected VOCs in Monitoring Wells 
All concentrations are expressed in ~Lg/L (parts per billion, ppb) 

MW-10 MW-11 MW -12 
Detected VOC 

12/02 - 12/02 - 12/02 -
Compounds 9192 11/92 12/00 1/01 1/03 12/00 1/0 1 1/03 9/92 12/00 ·1101 1/03 

Acetone ND ND ND NA NA ND ND NA 

sec-Butyl benzene ND ND ND NA NA ND ND NA 

Carbon Disul fide ND ND ND NA NA ND ND NA 

Chloroform 1.0 ND ND ND ND ND ND ND 

1. 1 Dich loroethylene ND ND ND ND Q) ND ND ND ND 
::;:; 
ro 

1,2 Dichloroe thylene (total) ND ND ND ND ·ro 40 ND ND ND 
~ "' "' 2 2 

1,2 Dichloroethane ND ND ND ND lY u u ND ND ND ND 
"O ro Q) Q) 

"' 2 0 '§ 0 2 u 
NA CJl '-' u NA u NA Ethylbenzene ND ND ND Q) 

c Q) Q) ND ND Q) 

0 0. 0. 0. 0 u 
E E E u 

Methylene Chloride ND ND ND Q) ND ro ro <1l ND ND ND Q) ND 
0. (J) 

<J) <J) 
0. 

E <J) 
0 0 E ND c c Tetrachloroethylene 57 ND ND m "' ' 

740 140J ND ro 7.0 
<I) 0 ' <J) 

0 ·5 c c 0 
z ND 

QJ 'O 'O 56 z Trichloroe t11ylene ND ND ND cl: ND ND 2.0 
Qi Qi 

0 s s 
NA z NA Toluene ND ND ND ND 5.0 NA 

1, 1, 1- Trichloroethane ND ND ND ND ND ND ND ND 

1,2.4 Trimethylbenzene ND ND ND NA NA ND ND NA 

Vinyl chloride ND ND ND ND ND ND ND ND 

a-xylene ND ND ND NA NA ND ND NA 

p- and m-xylenes ND ND ND NA NA ND ND NA 

Notes: 
ND - Compound was analyzed for but was not detected 
NS - No sample collected 

j - Estimated va lue 
8 - Laboratory Background Levels in method blank 

NA - Not Analyzed 



Ec~~systems Stn1tegies, Inc. 
Environmental Se1v1ces a11d Solutions 

Table 1 (Continued): Summary of Detected VOCs in Monitoring Wells 
All concentrations are expressed in ~tg/L (parts per billion, ppb) 

MW-13 MW-14 MW-16 
Detected VOC 9/92 11/92 12/00 1/01 12/02 - 9192 11/92 12/00 1101 12/02- 9192 12/00 1101 12102 -
Compounds 1103 1103 1103 

Acetone ND ND ND ND NA ND ND ND ND NA ND ND ND NA 

sec-Butylbenzene ND ND ND ND NA ND ND ND ND NA ND ND ND NA 

Carbon Disulfide ND ND ND ND NA ND ND ND ND NA ND ND ND NA 

Chloroform ND ND ND ND ND 1.0J ND ND ND ND ND ND ND ND 

Chloromethane 2.6 ND ND ND ND ND ND ND ND ND ND ND ND ND 

1, 1 Dichloroethylene ND ND 22 (cis) 1.0 ND ND ND ND ND ND 4.0J ND ND ND 

1,2 Dichloroethylene (total) ND ND ND 
1.0 (t), 780 ND ND ND ND ND 870E 580 (cis) 360 (cis) 210(cis) 
24 (c) (cis) 

1,2 Dichloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Elhylbenzene ND ND ND ND NA ND ND ND ND NA ND ND ND NA 

Methylene Chloride 26J ND ND ND ND ND ND ND ND ND ND ND ND ND 

T elrachloroelhylene 130 2,900 180 140 87 12 140 ND 6.0 ND 2,400E 7,000 6.200 2,300 

T richloroelhylene ND ND 960 610 190 ND 2.0 ND 2.0 ND 960E 810 410 160 

Toluene ND ND ND ND NA ND ND ND ND NA ND ND ND NA 

1, 1, 1- T richloroelhane ND ND ND ND ND ND ND ND ND ND 14 ND ND ND 

1,2,4 Trimelhylbenzene NO ND ND ND NA ND ND ND ND NA ND ND ND NA 

Vinyl chloride ND ND ND ND ND ND ND ND ND ND 7.0J ND ND ND 

o-xylene NO ND ND ND NA ND ND ND ND NA ND ND ND NA 

p- and m-xylenes ND ND ND ND NA ND ND ND ND NA ND ND ND NA 

Noles: 
ND - Compound was analyzed for but was not detected 
NS - No sample collected 
J - Estimated value 
E Concentrations exceeded the calibration range 
B - Laboratory Background Levels in method blank 

NA Nol Analyzed 



Ec~:r;sys tems S frateg ies, Inc. 
E11v1ro11111e11tat Se1v1ces amJ Solutions 

Table 1 (Continued) : Summary of Detected VOCs in Monitoring Wells 
All concentrations are expressed in ~tg/L (parts per billion. ppb) 

MW-202 MW-203 MW-204 
Detected voe 9/92 9/92 11/92 12100 1/01 12/02. 9/92 11/92 12100 1/01 12/02. 10/92 10/92 12/00 1/01 12/02 -
Compounds 1/03 1/03 1/03 

Acetone ND ND ND ND ND NA ND ND ND ND NA ND ND ND ND I NA 

sec-8ulylbenzene ND ND ND ND ND NA ND ND ND ND NA ND ND ND ND NA 

Carbon Disulfide ND ND ND ND ND NA ND ND ND ND NA ND ND ND ND NA 

Chloroform ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

1, 1 Dichloroethylene ND ND ND ND ND ND ND ND ND 2.0 ND 11 .6 ND ND 2.0 ND 

1,2 Dichloroethylene (total) ND ND ND 280 (c), 440 (c), 48(1) 1,000 ND 450 (cis) 3 (t), 
280 (cis) ND ND 200 (cis) 180 (cis) 98 leis) 32(1) 29(1) 440(c) 510 (c) 

·t ,2 Dichloroethane ND ND ND 2.0 ND ND ND ND ND ND ND ND ND ND ND ND 

Ethylbenzene ND ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND 

Methylene Chloride ND ND ND ND ND ND ND ND ND ND 6008 ND 3.38 ND ND 1208 

Tetrachloroethylene 4,700 240EJ 9,600E 490 730 720 13,000 1,100 6,000 3,100 2,100 204.4E 1,300EJ 2,400 1,600 610 

T richloroethylene ND 16J 300 1,800 2,500 1,800 1,200 ND 500 580 120 20 ND 160 150 64 

Toluene ND 10J ND ND ND NA ND ND ND ND NA ND ND ND ND NA 

1, 1, 1-Trichloroethane ND ND ND 2.0 ND ND ND ND ND 4.0 ND ND ND ND ND ND 

1,2,4 T rimethylbenzene ND ND ND ND ND NA ND ND ND ND NA ND ND ND ND NA 

Vinyl chloride ND ND ND ND ND ND ND ND ND 1.0 ND ND ND ND 1.0 ND 

a-xylene ND ND ND ND ND NA ND ND ND ND NA ND ND ND ND NA 

p- and m-xylenes ND ND ND ND ND NA ND ND ND ND NA ND ND ND ND NA 

Notes: 
ND - Compound was analyzed for but was not detected 
NS - No sample collected 
J - Estimated value 
B - Laboratory Background Levels in method blank 
E - Concentrations exceeded the calibration range 

NA - Not Analyzed 



Ec~~systems Strategies, Inc. 
Environmental Services and Solutions 

Table 1 (Continued): Summary of Detected VOCs in Monitoring Wells 
All concentrations are expressed in ~19/L (parts per billion, ppb) 

MW-202-F-1 MW-203-F-1 MW-207 
Detected VOC 12/02 - 1/03 12/02 - 1/03 
Compounds 

11/92 12/00 1/01 12/02 - 1/03 

Acetone NA NA ND ND NA 

sec-Butylbenzene NA NA ND ND NA 

Carbon Disulfide NA NA ND ND NA 

Chloroform ND ND ND ND ND 

1, 1 Dichloroethylene ND ND ND ND ND 

1 ,2 Dichloroethylene 
(total) 

230 (cis) 590 (cis) ND ND ND 

1,2 Dichloroethane ND ND ND ND ND 
-0 

Ethyl benzene NA NA 2 NA ND ND u 
Q) 

568 6708 
a 

ND Methylene Chloride ND ND u 
Q) 

Q_ 

Tetrachloroethylene 450 5,700 390J 2.0 E 1.0 
"' rn 

1,000 300 0 
ND Trichloroethylene ND 2.0 z 

Toluene NA NA ND ND NA 

1, 1, 1- ND ND ND ND ND 
Trichloroethane 

1,2,4 NA NA ND ND NA 
Trimelhylbenzene 

Vinyl ch loride ND ND ND ND ND 

o-xylene NA NA ND ND NA 

p- and m-xylenes NA NA ND ND NA 

Notes: 
ND - Compound was analyzed for but was not detected 
NS - No sample collected 

J - Estimated value 
B - Laboratory Background Levels in method blank 

NA - Not Analyzed 



Erns~'S1ems Strategies, Inc. 

Table 2: Target Gases, Manganese, and Total Organic Carbon in Monitoring Wells 
All concentrations are expressed in µg/L or parts per billion (ppb) 

Compound Analyzed 
Monitoring Ethane Ethylene Methane Manganese Total Organic Carbon 

Well MDL= 10.0 MDL= 10.0 MDL= 10.0 MDL= 0.005 MDL= 1.0 
ua/L ~1Q/L ua/L mg/L mg/L 

MW-1 ND ND ND NA ND 
MW-2 ND ND ND NA ND 
MW-3 ND ND ND NA 1.8 
MW-4 ND ND ND 0.013 25 
MW-5 ND ND ND 0.027 4.3 
MW-6 ND ND ND 0.080 1.0 
MW-7 ND ND ND NA ND 
MW-8 ND ND ND NA ND 
MW-9 ND ND ND 0.043 3.0 
MW-10 ND ND ND 0.063 1.0 
MW-11 ND ND ND 0.050 1.2 
MW-12 ND ND ND 0.271 1.2 
MW-13 ND ND ND 0.172 NA 
MW-14 ND ND ND 0.097 NA 
MW-16 ND ND ND NA 2.5 

MW-202 ND ND 70.6 0.164 NA 
MW-202-F-1 ND ND 59.3 0.136 ND 

MW-203 ND ND ND 0.049 2.2 
MW-203-F-1 ND ND ND 0.083 2.1 

MW-204 ND ND ND 0.242 1.5 
MW-207 ND ND ND 0.294 2.3 

Notes: 
MDL - Minimum Detectable Limit 
ND - Not Detected 
NA - Not Analyzed 
MDL = 10.0 

Alkalinity-Total 
MDL= 4.0 

mg/L 
124 

21 O* 
180* 
NA 
NA 
NA 

200* 
240 
NA 
NA 
NA 
NA 
NA 
NA 
140 
NA 
NA 
NA 
NA 
NA 
NA 
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Table 3: Summary of Detected VOCs in Trip, Field, and Equipment Blanks (December 2002) 
All concentrations are expressed in ~tg/L (parts per billion, ppb) 

December 16, 2002 December 17, 2002 December 18, 2002 
Detected VOC 

Equipment Equipment Equipment 
Compounds 

Trip Blank Field Blank Blank Trip Blank Field Blank Blank Trip Blank Field Blank Blank 

Acetone 
ND ND ND ND ND ND ND ND ND 

Sec-Butylbenzene 
ND ND ND ND ND ND ND ND ND 

Carbon Disulfide 
ND ND ND ND ND ND ND ND ND 

Chloroform 
ND ND ND ND ND ND ND ND ND 

1, 1 Dichloroethylene 
ND ND ND ND ND ND ND ND ND 

1,2 Dichloroethylene (total) 
ND ND ND ND ND ND ND ND ND 

1,2 Dichloroethane 
ND ND ND ND ND ND ND ND ND 

Ethylbenzene 
ND ND ND ND ND ND ND ND ND 

Methylene Ch loride 
4B ND ND ND ND ND 3B ND ND 

Tetrachloroethylene 
ND ND ND ND ND ND ND ND 5 

Trichloroethylene 
ND ND ND ND ND ND ND ND ND 

Toluene 
ND ND ND ND ND ND ND ND ND 

1, 1, 1-T richloroethane 
ND ND ND ND ND ND ND ND ND 

1,2,4 Trimethylbenzene 
ND ND ND ND ND ND ND ND ND 

Vinyl chloride 
ND ND ND ND ND ND ND ND ND 

o-xylene 
ND ND ND ND ND ND ND ND ND 

p- and m-xylenes 
ND ND ND ND ND ND ND ND ND 

Notes: 
ND - Compound was analyzed for but was not detected 
B - Laboratory Background Levels detected in the method blank 

December 19, 2002 

Equipment 
Trip Blank Field Blank Blank 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND 7 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 
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E11v1ro11me11tal Se1v1ces am/ Solutions 

Table 3 (continued) : Summary of Detected VOCs in Trip, Field, and Equipment Blanks (December 2002 and January 2003) 
All concentrations are expressed in ~1g/L (parts per billion , ppb) 

December 20, 2002 December 30, 2002 January 2, 2003 January 6, 2003 
Detected VOC 

Equipment Equipment Equipment 
Compounds 

Trip Blank Field Blank Blank Trio Blank Field Blank Blank Trio Blank Field Blank Blank Trip Blank Field Blank 

Acetone 
ND ND ND ND ND ND ND ND ND ND ND 

Sec-Butylbenzene 
ND ND ND ND ND ND ND ND ND ND ND 

Carbon Disu lfide 
ND ND ND ND ND ND ND ND ND ND ND 

Chloroform 
ND ND ND ND ND ND ND ND ND ND ND 

1, 1 Dichloroethylene 
ND ND ND ND ND ND ND ND ND ND ND 

1,2 Dichloroethylene (total) 
ND ND ND ND ND ND ND ND ND ND ND 

1,2 Dichloroethane 
ND ND ND ND ND ND ND ND ND ND ND 

Ethylbenzene 
ND ND ND ND ND ND ND ND ND ND ND 

Methylene Chloride 
ND ND ND ND ND ND ND ND ND ND ND 

Tetrachloroethylene 
ND ND ND ND ND ND ND ND 8 ND ND 

Trichloroethylene 
ND ND ND ND ND ND ND ND ND ND ND 

Toluene 
ND ND ND ND ND ND ND ND ND ND ND 

1, 1, 1-Trichloroethane 
ND ND ND ND ND ND ND ND ND ND ND 

1,2,4 Trimethylbenzene 
ND ND ND ND ND ND ND ND ND ND ND 

Vinyl chloride 
ND ND ND ND ND ND ND ND ND ND ND 

a-xylene 
ND ND ND ND ND ND ND ND ND ND ND 

p- and m-xylenes 
ND ND ND ND ND ND ND ND ND ND ND 

Notes: 
ND - Compound was analyzed for but was not detected 
B - Laboratory Background Levels de tected in the method blank 

Equipment 
Blank 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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Table 4 
Water Levels and Elevations Measured During 

December 16, 2002 to January 7, 2003 Sampling Event 

Total Elevation Depth to Depth to Water Water 

Monitoring Depth of Measuring Water Water Elevation Elevation 

I 
Well (feet) Point Sampling 1/7/2003 Sampling 1/7/2003 

MW-1 18.6 652 08 6.41 6.51 645 .67 645.5 / 

MW-2 38.4 639 07 10.41 9.995 628.66 629.075 

MW-3 13.17 626.22 3.71 3.91 622.51 622 .31 

MW-4 10.92 619.35 3.78 3.89 615 .57 615.46 

MW-5 13.17 627.87 3.78 4.52 624.09 623.35 

MW-6 6.84 612.3 1.18 1.18 611.12 611.12 

MW-7 19.92 628.68 2.96 2.58 625 .72 626.1 

MW-8 14.15 655.12 7.92 7.56 647.2 647.56 

I MW-9 14.56 612.83 4.18 4.18 608.65 608.65 

MW-10 31.71 626.98 3.91 3.06 623.07 623.92 

MW-11 11.08 624.73 5.46 4.17 619 .27 620.56 

MW-12 65.3 646.62 19.02 18.54 627.6 628.08 

MW-13 88 .9 638.12 15.96 15.09 622.16 623.03 

MW-14 80.17 635.81 20.29 21.73 615.52 614.08 

MW-15 N/A 637.08 N/A N/A N/A N/A 

MW-16 10.92 625.7 3.27 4.17 622.43 621 .53 

MW-202 143* 640.11 13.68 12.31 626.43 627.8 

MW-203 110+? 625 2.91 2.81 622.09 622.19 

MW-204 100 618.9 3.59 3.45 615 .31 615.45 

MW-207 131 * 629.18 3.25 2.73 625.93 626.45 

W-33 180 634.31 N/A N/A 613.14 N/A 

Notes: 
* new data obtained this sampling event 

N/A = not available 
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Table 5 
Monitoring Well Site Measurments prior to Groundwater Sampling 

December 16, 2002 to January 7, 2003 Sampling Event 

Sample ID > MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 

Date > 12/16/2002 12/16/2002 12/17/2002 12/19/2002 1/2/2003 1/6/2003 12/17/2002 12/16/2002 1/2/2003 12/20/2002 

Parameter Units 
PIO ppm 0.0 0.0 89 .1 44.4 58 .3 n/a 0.1 0.1 0.0 rain 

Pump Depth feet 18 38 13 10 13 6.8 19 14 14 31 

pH 0-14 6.37 8.92 5.28 4.9 5.19 6.85 7.37 5.53 4 .63 5.17 
Conductivity Sim 0.522 0.423 0.41 0.244 0.242 0.571 0.397 0.899 0.086 0.504 
Turbidity ntu 8.3 526 62.2 30.7 185 62 .5 999 17.9 111 999 
Dissolved Oxygen mg/L 2.05 1.58 3.68 5.57 5 2.01 2.69 2.88 12.2 8.3 

Temperature degree C 8.88 10.85 11.04 9.03 6.99 8.08 8 13.95 8.95 11 .33 

ORP mV 55 -128 131 152 131 39 -6 97 166 142 

Sample ID > MW-11 MW-12 MW-13 MW-14 MW-16 MW-202 MW-202F MW-203 MW-203F MW-204 MW-207 
Date > 1/6/2003 12/19/2001 12/30/2002 12/30/2002 12/7/2002 12/30/2002 1/2/2003 12/18/2001 12/18/2002 12/18/2002 12/19/2002 

Parameter 
PIO n/a 0.1 0.0 0.0 60 .0 0.0 open open 18.1 23.3 0.1 

Pump Depth 11 11 87 80 10 141 54 110 18 91 .5 126 
pH 4.45 8.66 9.7 8.1 5.22 9.42 9.65 5.45 5.92 8. 72 8.66 
Conductivity 0.081 0.592 0.766 0.472 0.353 0.591 0.611 0.375 0.367 0.632 0.8 
Turbidity 226 282 87.8 139 40.2 112 33.6 176 185 34.5 134 
Dissolved Oxygen 9.29 2.99 1.21 5.06 6.31 3.49 3.48 4.12 3. 11 3. 59 5.53 
Temperature 8.53 12.55 10.02 9.64 10.55 10.03 8.69 10.51 8.18 8.6 g 85 
ORP 163 -95 -153 -47 138 -137 -148 120 81 -94 -92 

Notes: 

n/a = not measured 
rain = PIO not used because of malfunction of instrument in rain . 

open= well open for prior sampling event, therefore no PIO measurement. 

MW-202F and MW-203F were groundwater samples from fracture depths in MW-202 and MW-203 respectively 
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Table 6 

Field Chemistry Analysis of Groundwater Samples for Indicator Parameters 

as Evidence of Anaerobic Biodegradation {Reductive Dechlorination ) of Chlorinated Solve nts {PCE Rel ease) 

December 16, 2002 to January 7, 2003 Sampling Event 

Sample ID> MW-1 MW-2 MW-16 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 

Dale> 1211612002 1211612002 121712002 1211912002 112/2003 11612003 1211712002 1211612002 11212003 1212012002 

Analyte Method 

CarbonDi oxide titration NIA NIA 70 45 25 <10 14 NIA 14 22 

Sulfide 8131 0.274 OR>0.6 0.024 0.019 0.068 0.054 0.356 0.021 0.03 1 0.005 

Ferrous Iron 8146 UR 2.56 0.01 0.03 0.01 UR 0.24 UR 0.01 0.03 

Total Iron 8008 0.04 OR>3.0 0.11 2 08 2.26 0_22 OR>3 0.04 0.42 0.01 

Sulfate 8051 30 19 34 23 14 26 36 57 14 51 

Nitrate 

N03-N 8039 1.1 1.3 3.6 1.5 UR UR 2.3 1.1 UR 0.9 

N03 8039 15.9 6 .8 UR UR 10.4 UR 3.8 

Nitrite 

NaN02 8507 UR UR UR 0.031 UR 0_008 0.064 UR 0.022 UR 

N02--N 8507 UR UR UR 0.006 UR 0.002 0.0 13 UR 0.004 UR 

N02-N 8507 UR UR UR 0.02 1 UR 0.005 0.042 UR 0.015 UR 

Manga nese 

KMn04 8034 NIA NIA UR 0.4 UR 0 0 NIA UR UR 

Mn 8034 NIA NIA UR 0.2 UR 0 0 NIA UR UR 

Mn04- 8034 N/A N/A UR 0.3 UR 0 0 NIA UR UR 
Hardness 

Mg as CaC03 8030 UR 0.12 UR 0.61 UR 0_55 UR 0.02 1.37 UR 

Ca as CaC03 3030 UR 0.42 0.11 0.1 0.01 UR UR UR UR UR 

Ca 8030 UR 0.17 0.04 0.04 0 UR UR UR UR UR 
Chloride 8113 OR>20 OR>20 17.6 14.6 17.5 OR>20 OR>20 UR 10.9 OR>20 

Sample ID> MW-11 MW-12 MW-13 MW-14 MW-16 MW-202 MW-202F MW-203 MW-203F MW-204 MW-207 

Date> 1/612003 12/19/2001 12130/2002 1213012002 12/7/2002 12/3012002 1/2/2003 12118/2001 12118/2002 1211812002 12119/2002 

Analyte 

CarbonDioxide 30 14 10.5 10.2 70 18 11 60 40 30 25 
Sulfide 0.13 0.202 0.098 0.081 0.024 0.031 0.052 0.03 0.044 0.021 OR>0.6 
Ferrous Iron 0_21 1.76 0.32 0.07 0.0 1 0 1.69 UR 0.78 2.13 2.98 
Total Iron 1_93 OR>3 1_07 1.45 0.11 0.31 2_87 OR>3 OR>3 OR>3 OR>3 
Sulfate 11 27 26 30 34 11 31 34 30 40 27 
Nitrate 

N03--N 0.3 UR UR UR 3_5 UR UR 2.1 4-2 UR UR 

N03 1.2 UR UR UR 15.9 UR UR 9.2 18 .5 UR UR 
Nitrite 

NaN02 UR UR UR UR UR UR UR UR 0.009 UR UR 

N02--N UR UR UR UR UR UR UR UR 0_002 UR UR 
N02--N UR UR UR UR UR UR UR UR 0.006 UR UR 

Manganese 

KMn04 UR UR UR 0.9 UR 2.7 0.1 0.4 0.5 2.1 0.9 
Mn UR UR UR 0.3 UR 1 0 0.2 0.2 0.7 0.3 

Mn04- UR UR UR 0.7 UR 2.1 0.1 0.3 0.4 1.6 0.7 
Hardness 

Mg as CaC03 2.67 0.08 0.2 UR UR UR UR UR 0.04 UR 0.16 
Ca as CaC03 UR 0.14 UR UR 0.11 UR UR 0_35 UR 0.57 UR 

Ca UR 0.05 UR UR 0.04 UR UR 0.14 UR 0.23 UR 
Chloride 19.6 OR>20 nla nla 17.6 OR>20 OR>20 OR>20 23_5 OR>20 OR>20 
Notes: 

Field measurements made with Hach methods as specified , except for Carbon Dioxide which is a Chemmetrics Titration method . 

NIA = not analyzed , UR = under test range , OR = over test range 
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Table 7 A 
Overburden Monitoring Well Scoring providing Evidence of Anaerobi c Biodegradation 

(Reductive Dechlorination) of Chlorinated Solvents (PCE Release) 

December 16, 2002 to January 7, 2003 Sampling Event 

Near Source Wells Downgradient 

Sample ID> MW-5 MW-16 MW-3 MW-11 MW-4 MW-9 

Date> 1/2/2003 ·1211112002 12/1712002 11612003 12119/2002 1/212003 

Parameter Mmt Points Mmt Points Mmt Points Mmt Points Mmt Points Mmt Points 

PIO 58 .3 60.0 89.1 n/a 44.4 0.0 

Pump Depth 13 10 13 11 10 14 

pH 5.19 0 5.22 0 5.28 0 4.45 -2 4.9 -2 4 .63 -2 

Conductivity 0.242 0.353 0.41 0.081 0.244 0.086 

TurQdity 185 40.2 62.2 226 30.7 111 

Dissolved Oxygen 5 0 6.31 -3 3.68 0 9.29 -3 5.57 -3 12.2 -3 

Tempe1ature 6.99 0 10.55 0 11 .04 0 8.53 0 9.03 0 8.95 0 
ORP 131 0 138 0 131 0 163 0 152 0 166 0 
Carbon01oxide 25 1 70 1 70 1 30 1 45 1 14 0 
Sulficle 0.068 0 0.024 0 0.027 0 0.13 0 0.019 0 0.031 0 
Ferrous Iron 0.01 0 0.01 0 0 0 0.21 0 0.03 0 0.01 0 
Total Iron 2.26 0.11 OR>3 1.93 2.08 0.42 
Sulfate 14 2 34 0 34 0 11 2 23 0 14 2 
Nitrate 

N03--N UR 2 3.6 0 4.2 0.3 0 1.5 2 UR 2 
N03 UR 15.9 18.7 1.2 6.8 UR 

Nitrite 

NaN02 UR UR UR UR 0.031 0.022 
N02-N UR UR UR UR 0.006 0.004 
N02--N UR UR UR UR 0.021 0.015 

Manganese 

KMn04 UR UR 0.2 UR 0.4 UR 

Mn UR UR 0.1 UR 0.2 UR 
Mn04- UR UR 0.1 UR 0.3 UR 

Hardness 

Mg as CaC03 UR UR UR 2.67 0 .61 1.37 

Ca as CaC03 0.01 0.11 UR UR 0.1 UR 
Ca 0 0.04 UR UR 0.04 UR 

Chloride 17.5 2 17 .6 2 23.2 2 19.6 2 14 .6 2 10.9 2 
Ethane ND 0 ND 0 ND 0 ND 0 ND 0 NO 0 
Ethene NO 0 ND 0 ND 0 ND 0 ND 0 NO 0 
Methane NO 0 NO 0 ND 0 ND 0 ND 0 ND 0 
Alkai ne nla 140 0 180 1 nla nla nla 
Tot Org Carbon 4.3 0 2.5 0 1.8 0 1.2 0 25 2 3 0 
PCE 9800 0 2300 0 4300 0 740 0 1600 0 710 0 
TCE 160 2 160 2 160 2 56 2 ND 2 73 2 
DCE(cis) 350 2 210 2 310 2 40 2 140 2 85 2 
vc ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 
methy1 ene chloride 94B 2 ND 0 ND 0 ND 0 ND 0 ND 0 

Total Points = 13 4 8 4 6 5 

Notes: 

Each vvell is represented by two columns . one with field and laboratory measurements and the other with points based on the first column 

"Mmt" is the heading for the well measurement columns. 

"Points" is the column heading for the awarded points for the evidentiary score assessing likelihood of anaerobic biodegradation . 

MW-202 and MW-202F represent two samples from the same well. the first sample was taken at the fracture depth . for the second sample the well cover was already, 

MW-203 and MW203F also rep resent two samples from the same well; the first sample was taken from near the bottom of the well. for the second sample from the fra1 
nla = not analyzed 

ND = not detected 

B =indicates a backoround level of analvte detected in blank 
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Table 78 
Bedrock Monitoring Well Scoring providing Evide nce of Anaerobic Biodegradation 

(Red uct ive Dechlorination) of Chl orinated Solvents (PC E Release) 

December 16, 2002 to Janua ry 7, 2003 Sampling Event 

Near Sou rce Well Upgradient Wells Downgradient 

Sample ID> MW-203 MW-203F MW-202 MW-202F MW-13 MW-204 

Date> 12/18/2001 12/18/2002 12/30/2002 1/2/2003 12/30/2002 12/18/2002 

Parameter Mmt Points Mmt Points Mmt Points Mmt Points Mm t Points Mmt Points 

PID open 18.1 0.0 open 0 0 23.3 

Pump Depth 110 18 141 54 87 91 .5 

pH 545 0 5.92 0 9.42 -2 9.65 -2 9.7 -2 8.72 0 

Conductivity 0.375 0.367 0.591 0.611 0.766 0.632 

Turbidily 176 185 112 33.6 87 .8 34 .5 

Dissolved Oxygen 4.12 0 3.11 0 349 0 348 0 1.21 0 3.59 0 

Temperature 10.51 0 8.18 0 10.03 0 8.69 0 10 02 0 8.6 0 
ORP 120 0 81 0 -137 2 -148 2 -153 2 -94 1 

CarbcnDioxide 60 1 40 1 18 1 11 0 10.5 0 30 1 

Sulfide 0.03 0 0.044 0 0.031 0 0.052 0 0.098 0 0.021 0 

Ferrous Iron UR 0 0.78 0 0 0 1.69 3 0.32 0 2.13 3 

Total Iron OR>3 OR>3 0.31 2.87 1.07 OR>3 

Sulfate 34 0 30 0 11 2 31 0 26 0 40 0 
Nitrale 

N03--N 2.1 0 4.2 0 UR 2 UR 2 UR 2 UR 2 

N03 9.2 18.5 UR UR UR UR 
Nitri te 

NaN02 UR 0.009 UR UR UR UR 

N02--N UR 0.002 UR UR UR UR 

N02--N UR 0.006 UR UR UR UR 
Manganese 

KMn04 04 0.5 2.7 0.1 UR 2.1 

Mn 0.2 0.2 1 0 UR 0.7 

Mn04- 0.3 04 2.1 0.1 UR 1.6 

Hardress 

Mg as CaC03 UR 0.04 UR UR 0.2 UR 

Ca as CaC03 0.35 UR UR UR UR 0.57 

Ca 0.14 UR UR UR UR 0.23 

Chloride OR>20 2 23.5 2 OR>20 2 OR>20 2 OR>20 2 OR>20 2 
Ethane ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 
Ethene ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 
Methane ND 0 ND 0 70.6 3 59.3 3 ND 0 ND 0 
Alkaline n/a n/a n/a n/a n/a n/a 

Tot Org Carbon 2.2 0 2.1 0 n/a ND 0 n/a 1.5 0 
PCE 2100 0 5700 0 720 0 450 0 87 0 610 0 
TCE 120 2 300 2 1800 2 1000 2 190 2 64 2 

DCE(cis) 280 2 590 2 440 2 230 2 780 2 98 2 
vc ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 

methylene chloride 6008 2 6708 2 ND 0 568 2 ND 0 1208 2 

Total Points = 9 9 14 16 8 15 

Notes: Each well is represented by two columns. one with field and laboratory measurements and the other with points based on the first column 
Mmt" is the heading for the well measurement columns. 
'Points" 1s the column heading for the awarded points for the evidentiary score assessing likelihood of anaerobic biodegradation . 
MW-202 and MW-202F represent two samples from the same well ; the first sample was taken at the fracture depth , for the second sample the well cover wa! 
MW-203 and MW203F also represent two samples from the same well ; the first sample was taken from near the bottom of the well. for the second sample fro 
nla = not analyzed 
ND = not detected 

8 = indicates a background level of analyte detected in blank 
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Purpose and Results 

Report Date: 1/ 17 /2003 
Client Project ID: LM9714S.40 

York Project No.: 03010123 

Ecosystems Strategies, Inc. 
24 Davis Avenue 

Poughkeepsie, NY 12603 
Attention : Jonathan A. Kaplan 

This report contains the analytical data for the sample(s) identified on the attached chain-of-custody 
received in our laboratory on 01/07/03. The project was identifed as your project "LM9714S.40 ". 

The analyses were conducted utilizing appropriate EPA, Standard Methods, and ASTM methods as detailed 
in the data summary tables . 

All samples were received in proper condition meeting the NELAC acceptance requirements for 
environmental samples except those indicated under the Notes section of this report. 

All the analyses met the method and laboratory standard operating procedure requirements except as 
indicated under the Notes section of this report, or as indicated by any data flags, the meaning of which is 
explained in the attachment to this report, if applicable. 

The results of the analyses, which are all reported on an as-received basis unless otherwise noted, are 
summarized in the following table(s) . 

Analysis Results 

Client Sample ID MW-6 MW-11 
York Sample ID 03010123-01 03010123-02 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

Volatiles-8021 Halo2enated SW846-8260 ug/L --- --- --- ---
1, 1, 1,2-Tetrachloroethane Not detected 1 Not detected 10 

1, 1, 1-Trichloroethane Not detected 1 Not detected 10 
1, 1,2,2-Tetrachloroethane Not detected 1 Not detected 10 

1, 1,2-Trichloroethane Not detected 1 Not detected 10 
1, 1-Dichloroethane Not detected 1 Not detected 10 

1, 1-Dichloroethv Jene Not detected 1 Not detected 10 
1,2-Dichlorobenzene Not detected 1 Not detected 10 
1,2-Dichloroethane Not detected I Not detected 10 

1,2-Dichloroethylene (Total) Not detected 1 40 10 
1,2-Dichloropropane Not detected 1 Not detected 10 
1,3-Dichlorobenzene Not detected 1 Not detected 10 
1,4-Dichlorobenzene Not detected 1 Not detected 10 

1-Chlorohexane Not detected I Not detected 10 
2-Chloroethvlvinvl ether Not detected 1 Not detected 10 

2-Chlorotoluene Not detected 1 Not detected 10 
4-Chlorotoluene Not detected 1 Not detected 10 
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Client Sample ID MW-6 MW-11 

York Sample ID 03010123-01 03010123-02 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

I Benzyl chloride Not detected 10 Not detected 100 
Bis(2-chloroethoxy)methane Not detected 10 Not detected 100 
B is(2-chl oro isopropy 1 )ether Not detected 10 Not detected 100 

Bromobenzene Not detected 1 Not detected 10 
Bromodichloromethane Not detected 1 Not detected 10 

Bromoform Not detected 1 Not detected 10 
Bromomethane Not detected 10 Not detected 100 

Carbon tetrachloride Not detected 1 Not detected 10 
Chloroacetaldehyde Not detected 10 Not detected 100 

Ch lorobenzene Not detected 1 Not detected 10 
Chloroethane Not detected 10 Not detected 100 
Chloroform Not detected 1 Not detected 10 

Chloromethane Not detected 10 Not detected 100 
Chloromethyl methyl ether Not detected 1 Not detected 10 
cis-1,3-Dichloropropylene Not detected 1 Not detected 10 

Dibromochloromethane Not detected 1 Not detected 10 
Dibromomethane Not detected 1 Not detected 10 

Dichlorodifluoromethane Not detected 1 Not detected 10 
Methylene chloride Not detected 1 Not detected 10 
Tetrachloroethylene 25 1 740 10 

trans-1,3-Dichloropropylene Not detected 1 Not detected 10 
Trichloroethylene 5 1 56 10 

Trichlorofluoromethane Not detected 1 Not detected 10 
Trichloropropane Not detected 1 Not detected 10 

Vinyl chloride Not detected 10 Not detected 100 
Tan?et Gases EPA Ml8m ppb --- --- --- ---

Ethane Not detected 10.0 Not detected 10.0 
Ethene (Ethylene) Not detected 10.0 Not detected 10.0 

Methane Not detected 10.0 Not detected 10.0 
Manganese SW846-6010 mg/L 0.080 0.005 0.050 0.005 

Total Organic Carbon SM505B mg/L 1.0 1.0 1.2 1.0 

Client Sample ID Trip Blank 1-6-03 F-Blank 1-6-03 
York Sample ID 03010123-03 03010123-04 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

Volatiles-8021 Halo2enated SW846-8260 ug/L --- --- --- ---
I, 1, 1,2-Tetrachloroethane Not detected 1 Not detected 1 

1, 1,] -Trichloroethane Not detected 1 Not detected 1 
I , 1,2,2-Tetrachloroethane Not detected 1 Not detected 1 

1, 1,2-Trichloroethane Not detected 1 Not detected 1 
1, 1-Dichloroethane Not detected 1 Not detected 1 

1, 1-Dichloroethylene Not detected 1 Not detected 1 
1,2-Di chi oro benzene Not detected 1 Not detected 1 
1,2-Dichloroethane Not detected 1 Not detected 1 

1,2-Dichloroethylene (Total) Not detected 1 Not detected 1 
1,2-Dichloropropane Not detected 1 Not detected 1 
1,3-Dichlorobenzene Not detected 1 Not detected 1 
1,4-Dichlorobenzene Not detected 1 Not detected 1 
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Client Sample ID Trio Blank 1-6-03 F-Blank 1-6-03 
York Sample ID 03010123-03 03010123-04 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

1-Chlorohexane Not detected l Not detected 1 
2-Chloroethylvinyl ether Not detected l Not detected 1 

2-Chlorotoluene Not detected 1 Not detected 1 
4-Chlorotoluene Not detected 1 Not detected 1 
Benzyl chloride Not detected 10 Not detected 10 

Bis(2-chloroethoxy)methane Not detected 10 Not detected 10 
B ls(2-chloroisopropy !)ether Not detected 10 Not detected 10 

Bromobenzene Not detected 1 Not detected 1 
Bromodichloromethane Not detected 1 Not detected 1 

Bromofonn Not detected l Not detected 1 
Bromomethane Not detected 10 Not detected 10 

Carbon tetrachloride Not detected 1 Not detected 1 
Chloroacetaldehyde Not detected 10 Not detected 10 

Chlorobenzene Not detected l Not detected I 
Chloroethane Not detected 10 Not detected 10 
Chlorofonn Not detected 1 Not detected 1 

Chloromethane Not detected 10 Not detected 10 
Chloromethyl methyl ether Not detected 1 Not detected 1 
cis-1 ,3-Dichloropropylene Not detected 1 Not detected 1 

Dibromochloromethane Not detected 1 Not detected 1 
Dibromomethane Not detected 1 Not detected 1 

Dichlorodifluoromethane Not detected 1 Not detected 1 
Methylene chloride Not detected 1 Not detected 1 
Tetrachloroethylene Not detected 1 Not detected 1 

trans-1 ,3-Dichloropropylene Not detected l Not detected 1 
Trichloroethylene Not detected 1 Not detected 1 

Trichlorofluoromethane Not detected 1 Not detected 1 
Trichloropropane Not detected 1 Not detected 1 

Vinyl chloride Not detected 10 Not detected 10 

Client Sample ID E-Blank 1-6-03 
York Sample ID 03010123-05 

Matrix WATER 
Parameter Method Units Results MDL 

Volatiles-8021 Halogenated SW846-8260 ug/L --- ---
1, 1, 1,2-Tetrachloroethane Not detected 1 

.1, 1, I-Trichloroethane Not detected 1 
1, 1,2,2-Tetrachloroethane Not detected 1 

1, 1,2-Trichloroethane Not detected 1 
1, 1-Dichloroethane Not detected l 

I, 1-Dichloroethylene Not detected 1 
1,2-Dichlorobenzene Not detected 1 
1,2-Dichloroethane Not detected 1 

1,2-Dichloroethylene (Total) Not detected 1 
1,2-Dichloropropane Not detected 1 
1,3-Dichlorobenzene Not detected 1 
1,4-Dichlorobenzene Not detected 1 

1-Chlorohexane Not detected 1 
2-Chloroethylvinyl ether Not detected 1 
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Client Samole ID E-Blank 1-6-03 
York Samole ID 03010123-05 

Matrix WATER 
Parameter Method Units Results MDL 

2-Chlorotoluene Not detected 1 
4-Chlorotoluene Not detected 1 
Benzyl chloride Not detected 10 

Bis(2-chloroethoxy)methane Not detected 10 
Bis(2-chloroisooroovl)ether Not detected 10 

Bromobenzene Not detected 1 
Bromodich loromethane Not detected 1 

Bromoforrn Not detected 1 
Bromomethane Not detected 10 

Carbon tetrachloride Not detected 1 
Chloroacetaldehyde Not detected 10 

Chlorobenzene Not detected 1 
Chloroethane Not detected 10 
Chloroform Not detected 1 

Chloromethane Not detected 10 
Chloromethyl methyl ether Not detected 1 
cis-1,3-Dichloropropylene Not detected I 

Dibromochloromethane Not detected 1 
Dibromomethane Not detected 1 

Dichlorodifluoromethane Not detected 1 
Methylene chloride Not detected 1 
Tetrachloroethy!ene Not detected 1 

trans-1,3-Dichloropropylene Not detected 1 
Trichloroethylene Not detected I 

Trichlorofluoromethane Not detected 1 
Trichloropropane Not detected 1 

Vinyl chloride Not detected 10 

Units Key: For Waters/Liquids: mg/L =ppm ; ug!L = ppb For Soils/Solids: mg/kg= ppm ; ug/kg = ppb 

Notes for York Project No. 03010123 

1. The MDL (Minimum Detectable Limit) reported is adjusted for any dilution necessary due to the levels of target and/or non­
target analytes and matrix interference. 
2. Samples are retained for a period of thirty days after submittal of report, unless other arrangements are made. 
3. York's liability for the above data is limited to the dollar value paid to York for the referenced project. 
4. This report shall not be reproduced without the written approval of York Analytical Laboratories, Inc. 
5. All samples were received in proper condition for analysis with proper documentation. 
6. All analyses conducted met method or Laboratory SOP requirements. 
7. It is noted that the Total Organic Carbon analyses reported herein were subcontracted to EAS Laboratories; Watertown, CT. 

Approved By: 
I L f 1 
lt l Lt J,i,z- Y---.i {,t~)it-1.. 

Robert Q. Bf dley 
Managing Di ector 

Date: 1117 /2003 
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Purpose and Results 

Report Date: 1113/2003 
Client Project ID: LM97145.40 

York Project No. : 03010083 

Ecosystems Strategies, Inc. 
24 Davis Avenue 

Poughkeepsie, NY 12603 
Attention : Jonathan A. Kaplan 

This report contains the analytical data for the sample(s) identified on the attached chain-of-custody 
received in our laboratory on 01/06/03. The project was identifed as your project "LM97145.40 ". 

The analyses were conducted utilizing appropriate EPA, Standard Methods, and ASTM methods as detailed 
in the data summary tables . 

All samples were received in proper condition meeting the NELAC acceptance requirements for 
environmental samples except those indicated under the Notes section of this report. 

All the analyses met the method and laboratory standard operating procedure requirements except as 
indicated under the Notes section of this report, or as indicated by any data flags, the meaning of which is 
explained in the attachment to this report, if applicable . 

. The results of the analyses, which are all reported on an as-received basis unless otherwise noted, are 
summarized in the following table(s) . 

Analysis Results 

Client Sample ID MW-202-lF MW-9-1 
York Sample ID 03010083-01 03010083-02 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

Volatiles-8021 Halogenated SW846-8260 ug/L --- --- --- ---
1, 1, 1,2-Tetrachloroethane Not detected 25 Not detected 10 

1, 1, 1-Trichloroethane Not detected 25 Not detected 10 
1, 1,2,2-Tetrachloroethane Not detected 25 Not detected 10 

I , 1,2-Trichloroethane Not detected 25 Not detected 10 
1, 1-Dichloroethane Not detected 25 Not detected 10 

1, 1-Dichloroethylene Not detected 25 Not detected 10 
1,2-Dichlorobenzene Not detected 25 Not detected 10 
1,2-Dichloroethane Not detected 25 Not detected 10 

1,2-Dichloroethylene (Total) 230( cis-) 25 85(cis-) 10 
1,2-Dichloropropane Not detected 25 Not detected 10 
1,3-Dichlorobenzene Not detected 25 Not detected 10 
1,4-Dichlorobenzene Not detected 25 Not detected 10 

1-Chlorohexane Not detected 25 Not detected 10 
2-Chloroethvlvinyl ether Not detected 25 Not detected 10 

2-Chlorotoluene Not detected 25 Not detected 10 
4-Chlorotoluene Not detected 25 Not detected 10 
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Client Sample ID MW-202-lF MW-9-1 

York Sample ID 03010083-01 03010083-02 
Matrix WATER WATER 

Parameter Method Units Results MDL Results MDL 
Benzyl chloride Not detected 2SO Not detected 100 

Bis( 2-chloroethox y )methane Not detected 2SO Not detected 100 
Bis( 2-chloroisopropy I )ether Not detected 250 Not detected 100 

B romo benzene Not detected 25 Not detected 10 
Bromodichloromethane Not detected 25 Not detected 10 

Bromoforrn Not detected 25 Not detected 10 
Bromomethane Not detected 2SO Not detected 100 

Carbon tetrachloride Not detected 25 Not detected 10 
Chloroacetaldehyde Not detected 250 Not detected 100 

Chlorobenzene Not detected 2S Not detected 10 
Chloroethane Not detected 2SO Not detected 100 
Chloroform Not detected 25 Not detected 10 

Chloromethane Not detected 2SO Not detected 100 
Chloromethyl methyl ether Not detected 25 Not detected 10 
cis-1,3-Dichloropropylene Not detected 2S Not detected 10 

Dibromochloromethane Not detected 2S Not detected 10 
Dibromomethane Not detected 2S Not detected 10 

Dichlorodifluoromethane Not detected 2S Not detected 10 
Methylene chloride S6 B 2S 20 B 10 
Tetrachloroethylene 450 2S 770 10 

trnns-1,3-Dichloropropylene Not detected 2S Not detected 10 
Trichloroethylene 1000 2S 73 10 

Trichlorofluoromethane Not detected 2S Not detected 10 
Trichloropropane Not detected 2S Not detected 10 

Vinyl chloride Not detected 2SO Not detected 100 
Target Gases EPAM18m oob --- --- --- ---

Ethane Not detected 10.0 Not detected 10.0 
Ethene (Ethylene) Not detected 10.0 Not detected 10.0 

Methane 59.3 10.0 Not detected 10.0 
Manganese SW846-6010 mg/L 0.136 O.OOS 0.043 O.OOS 

Total Organic Carbon SM50SB mg/L Not detected 1.0 3.0 1.0 

Client Sample ID MW-5-1 
York Sample ID 03010083-03 

Matrix WATER 
Parameter Method Units Results MDL 

Volatiles-8021 Halogenated SW846-8260 ug/L --- ---
1.1 , 1,2-Tetrachloroethane Not detected so 

1, 1, I-Trichloroethane Not detected so 
1, 1,2,2-Tetrachloroethane Not detected 50 

I , 1,2-Trichloroethane Not detected so 
1, 1-Dichloroethane Not detected so 

1, 1-Dichloroethylene Not detected so 
1,2-Dichlorobenzene Not detected so 
1,2-Dichloroethane Not detected so 

1,2-Dichloroethylene (Total) 3SO(cis-) 50 
1,2-Dichloropropane Not detected so 
1,3-Dichlorobenzene Not detected so 
1,4-Dichlorobenzene Not detected so 
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Client Sample ID MW-5-1 

York Sample ID 03010083-03 
Matrix WATER 

Parameter Method Units Results MDL 
1-Chlorohexane Not detected 50 

2-Chloroethylvinyl ether Not detected 50 
2-Chlorotoluene Not detected 50 
4-Chlorotoluene Not detected 50 
Benzyl chloride Not detected 500 

Bis(2-chloroethoxy)methane Not detected 500 
Bis(2-chloroisopropyl)ether Not detected 500 

Bromobenzene Not detected 50 
Bromodichloromethane Not detected 50 

Bro mo form Not detected 50 
Bromomethane Not detected 500 

Carbon tetrachloride Not detected 50 
Chloroacetaldehyde Not detected 500 

Chloro benzene Not detected 50 
Chloroethane Not detected 500 
Chloroform Not detected 50 

Chloromethane Not detected 500 
Chloromethyl methyl ether Not detected 50 
cis-1,3-Dichloropropylene Not detected 50 

Dibromochloromethane Not detected 50 
Dibromomethane Not detected 50 

Dichlorodifluoromethane Not detected 50 
Methylene chloride 94 B 50 

· Tetrachloroethylene 9800 50 
trans-1,3-Dichloropropylene Not detected 50 

Trichloroethylene 160 50 
Trichlorofluorornethane Not detected 50 

Trichloropropane Not detected 50 
Vinyl chloride Not detected 500 
Target Gases EPA M18m ppb --- ---

Ethane Not detected 10.0 
Ethene (Ethylene) Not detected 10.0 

Methane Not detected 10.0 
Manganese SW846-6010 mg/L 0.027 0.005 

Total Organic Carbon SM505B mg/L 4.3 1.0 

Client Sample ID Trip Blank 1-2-03 F-Blank 1-2-03 
York Sample ID 03010083-04 03010083-05 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

V <>latiles-8021 Halogenated SW846-8260 ug/L --- --- --- ---
1, 1, 1,2-Tetrachloroethane Not detected 1 Not detected 1 

1, 1, !-Trichloroethane Not detected 1 Not detected 1 
1 .1,2,2-Tetrachloroethane Not detected 1 Not detected 1 

1, 1,2-Trichloroethane Not detected 1 Not detected 1 
1.1-Dichloroethane Not detected 1 Not detected 1 

1, 1-Dichloroethylene Not detected 1 Not detected 1 
1,2-Dichlorobenzene Not detected 1 Not detected 1 
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Client Sample ID Trip Blank 1-2-03 F-Blank 1-2-03 
York Sample ID 03010083-04 03010083-05 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

1,2-Dichloroethane Not detected 1 Not detected 1 
1.2-Dichloroethylene (Total) Not detected 1 Not detected 1 

1,2-Dichloropropane Not detected 1 Not detected 1 

I 
1 ,3 -Dichlorobenzene Not detected 1 Not detected 1 
1.4-Dichlorobenzene Not detected 1 Not detected 1 

1-Chlorohexane Not detected 1 Not detected I 
2-Chloroethylvinyl ether Not detected I Not detected 1 

2-Chlorotoluene Not detected I Not detected 1 
4-Chlorotoluene Not detected I Not detected I 
Benzyl chloride Not detected 10 Not detected 10 

Bis(2-chloroethoxy)rnethane Not detected 10 Not detected 10 
Bis( 2-chloroisopropyl )ether Not detected 10 Not detected 10 

Bromobenzene Not detected 1 Not detected I 
Bromodichloromethane Not detected 1 Not detected 1 

Bro mo form Not detected 1 Not detected 1 
Bromomethane Not detected 10 Not detected 10 

Carbon tetrachloride Not detected 1 Not detected 1 
Chloroaceta ldehyde Not detected 10 Not detected 10 

Chlorobenzene Not detected 1 Not detected 1 
Chloroethane Not detected 10 Not detected 10 
Chlorofom1 Not detected 1 Not detected 1 

Chloromethane Not detected 10 Not detected 10 
Chloromethyl methyl ether Not detected 1 Not detected 1 
cisc 1,3-Dichloropropylene Not detected 1 Not detected 1 

Dibromochloromethane Not detected 1 Not detected 1 
Dibromomethane Not detected 1 Not detected 1 

Dichlorodifluoromethane Not detected 1 Not detected 1 
Methylene chloride Not detected 1 Not detected 1 
Tetrnchloroethylene Not detected 1 Not detected 1 

t:rans-1 ,3-Dichloropropylene Not detected 1 Not detected 1 
Trichloroethylene Not detected 1 Not detected 1 

Trichlorofluoromethane Not detected 1 Not detected 1 
Trichloropropane Not detected 1 Not detected 1 

Vinyl chloride Not detected 10 Not detected 10 

Client Sample ID E-Blank 1-2-03 
York Sample ID 03010083-06 

Matrix WATER 
Parameter Method Units Results MDL 

Volatiles-8021 Halogenated SW846-8260 ug/L --- ---
1, 1, 1,2-Tett·achloroethane Not detected 1 

1, 1, I-Trichloroethane Not detected 1 
1, 1,2,2-Tett·achloroethane Not detected 1 

1, 1,2-Trichloroethane Not detected 1 
1, 1-Dichloroethane Not detected 1 

1, 1-Dichloroethylene Not detected 1 
1,2-Dichlorobenzene Not detected 1 
1,2-Dichloroethane Not detected 1 

1,2-Dichloroethylene (Total) Not detected 1 
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Client Sample ID E-Blank 1-2-03 
York Sample ID 03010083-06 

Matrix WATER 
Parameter Method Units Results MDL 

1.2-Dichloropropane Not detected 1 
1,3-D ichlorobenzene Not detected 1 
1.4-Dichlorobenzene Not detected 1 

1-Chlorohexane Not detected 1 
2-Chloroethylvinyl ether Not detected 1 

2-Chlorotoluene Not detected 1 
4-Chlorotoluene Not detected 1 
Benzyl chloride Not detected 10 

Bis(2-chloroethoxy)methane Not detected 10 
Bis( 2-chloroisopropy l )ether Not detected 10 

Bro mo benzene Not detected 1 
Bromodichloromethane Not detected 1 

Bro mo form Not detected 1 
Bromomethane Not detected 10 

Carbon teh·achloride Not detected 1 
Chloroacetaldehyde Not detected 10 

Chlorobenzene Not detected 1 
Chloroethane Not detected 10 
Chloroform Not detected 1 

Chloromethane Not detected 10 
Chloromethyl methyl ether Not detected 1 
cis-1 J-Dichloropropylene Not detected 1 

D ibromochloromethane Not detected 1 
Dibromomethane Not detected 1 

Dichlorodifluorometharie Not detected 1 
Methylene chloride Not detected 1 
Teh·achloroethylene 8 1 

h·ans-1,3-Dichloropropylene Not detected 1 
Trichloroethylene Not detected 1 

Trichlorofluoromethane Not detected 1 
Trichloropropane Not detected 1 

Vinyl chloride Not detected 10 
Units Key: For Waters/Liquids: mg/L =ppm ; ug/L = ppb For Soils/Solids: mg/kg= ppm : ug/kg = ppb 

Notes for York Project No. 03010083 

1. The MDL (Minimum Detectable Lim.it) reported is adjusted for any dilution necessary due to the levels of target and/or non­
target analytes and mah-ix interference. 
2. Samples are retained for a period of thirty days after submittal ofreport, unless other anangements are made. 
3. York's liability for the above data is limited to the dollar value paid to York for the referenced project. 
4. This rep011 shall not be reproduced without the written approval of York Analytical Laboratories, Inc. 
5. All samples were received in proper condition for analysis with proper documentation. 
6. All analyses conducted met method or Laboratory SOP requirements. 
7. It is 110ted that Total Organic Carbon analyses reported herein were subconh·acted to EAS, Watertown, CT. 

' 1 J 

Approved By: __ ._t·_· _·. ·_1··_'·_~_· _ .. _.; \ '-··_; ·_· _l _( ___ . _· ·-+-i 

Robert Q. B~a~ley I 
Managing Director 

Date: 1/13/2003 
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Purpose and Results 

Report Date: l /8/2003 
Client Project ID: LM97145.40 

York Project No.: 03010024 

Ecosystems Strategies, Inc. 
24 Davis Avenue 

Poughkeepsie, NY 12603 
Attention: Jonathan Kaplan 

This report contains the analytical data for the sample(s) identified on the attached chain-of-custody 
received in our laboratory on 12/31 /02. The project was identifed as your project "LM97145.40 ". 

The analyses were conducted utilizing appropriate EPA, Standard Methods, and ASTM methods as detailed 
in the data summary tables . 

All samples were received in proper condition meeting the NELAC acceptance requirements for 
environmental samples except those indicated under the Notes section of this report. 

All the analyses met the method and laboratory standard operating procedure requirements except as 
indicated under the Notes section of this report, or as indicated by any data flags , the meaning of which is 
explained in the attachment to this report, if applicable. 

The results of the analyses, which are all reported on an as-received basis unless otherwise noted, are 
summarized in the following table(s) . 

Analysis Results 

Client Sample ID MW-14-1 MW-13-1 
York Sample ID 03010024-01 030 l 0024-02 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

Volatiles-8021 Halogenated SW846-8260 ug/L --- --- --- ---
1, 1, 1,2-Tetrachloroethane Not detected 1 Not detected 10 

1, I , I-Trichloroethane Not detected I Not detected 10 
I , 1,2,2-Tetrachloroethane Not detected I Not detected 10 

1, 1,2-Trichloroethane Not detected I Not detected 10 
1, 1-Dichloroethane Not detected I Not detected 10 

l , 1-Dichloroethylene Not detected I Not detected 10 
1,2-Dichlorobenzene Not detected 1 Not detected 10 
1,2-Dichloroethane Not detected 1 Not detected 10 

1,2-Dichloroethylene (Total) Not detected 1 780(cis-) 10 
1,2-Dichloropropane Not detected 1 Not detected 10 
1,3-Dichlorobenzene Not detected 1 Not detected 10 
1,4-Dichlorobenzene Not detected I Not detected 10 

1-Chlorohexane Not detected I Not detected 10 
2-Chloroethylvinyl ether Not detected 1 Not detected 10 

2-Chlorotoluene Not detected I Not detected 10 
4-Chlorotoluene Not detected I Not detected 10 
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Client Sample ID MW-14-1 MW-13-1 

York Sample ID 03010024-01 03010024-02 
Matrix WATER WATER 

Parameter Method Units Results MDL Results MDL 
Benzyl chloride Not detected 10 Not detected 100 

B is(2-ch loroethoxy )methane Not detected 10 Not detected 100 
Bis(2-chloroisopropyl)ether Not detected 10 Not detected 100 

Bromobenzene Not detected 1 Not detected 10 
Bromodichloromethane Not detected 1 Not detected 10 

Bromoform Not detected 1 Not detected 10 
Bromomethane Not detected 10 Not detected 100 

Carbon tetrachloride Not detected l Not detected 10 
Chloroacetaldehyde Not detected 10 Not detected 100 

Chlorobenzene Not detected 1 Not detected 10 
Chloroethane Not detected 10 Not detected 100 
Chlorofonn Not detected 1 Not detected 10 

Chloromethane Not detected 10 Not detected 100 
Chloromethyl methyl ether Not detected 1 Not detected 10 
cis-1,3-Dichloropropylene Not detected 1 Not detected 10 

Dibromochloromethane Not detected 1 Not detected 10 
Dibromomethane Not detected 1 Not detected 10 

Dichlorodifluoromethane Not detected 1 Not detected 10 
Methylene chloride Not detected I Not detected 10 
Tetrachloroethylene Not detected 1 87 10 

trans-1,3-Dichloropropylene Not detected 1 Not detected 10 
Trichloroethylene Not detected 1 190 10 

Trichlorofluoromethane Not detected 1 Not detected 10 
Trichloropropane Not detected 1 Not detected 10 

Vinyl chloride Not detected 10 Not detected 100 
Target Gases EPAM18m ppb --- --- --- ---

Ethane Not detected 10.0 Not detected 10.0 
Ethene (Ethylene) Not detected 10.0 Not detected 10.0 

Methane Not detected 10.0 Not detected 10.0 
Manganese SW846-6010 mg/L 0.097 0.005 0.172 0.005 

Total Organic Carbon SM505B mg/L Not detected 1.0 1.4 1.0 

Client Sample ID MW-202-1 Trip Blank 12-30-02 
York Sample ID 03010024-03 03010024-04 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

V<>latiles-8021 Halogenated SW846-8260 ug/L --- --- --- ---
l, I , 1,2-Tetrachloroethane Not detected I Not detected I 

I , I, I -Trichloroethane Not detected 1 Not detected 1 
l , 1,2,2-Tetrachloroethane Not detected 1 Not detected 1 

1, 1,2-Trichloroethane Not detected 1 Not detected 1 
I, 1-Dichloroethane Not detected 1 Not detected 1 

1, 1-Dichloroethylene Not detected 1 Not detected I 
1,2-Dichlorobenzene Not detected 1 Not detected 1 
1,2-Dichloroethane Not detected 1 Not detected 1 

1,2-Dichloroethylene (Total) 48(t-)440( c-) I Not detected I 
1,2-Dichloropropane Not detected I Not detected 1 
1,3-Dichlorobenzene Not detected 1 Not detected 1 
1,4-Dichlorobenzene Not detected 1 Not detected 1 
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Client Sample ID MW-202-1 Trio Blank 12-30-02 

York Sample ID 03010024-03 03010024-04 

Matrix WATER WATER 

Parameter Method Units Results MDL Results MDL 

I 
1-Chlorohexane Not detected I Not detected 1 

2-Chloroethylvinyl ether Not detected 1 Not detected 1 

2-Chlorotoluene Not detected 1 Not detected 1 
4-Chlorotoluene Not detected 1 Not detected 1 

Benzyl chloride Not detected 10 Not detected 10 

Bis(2-chloroethoxy)rnethane Not detected 10 Not detected 10 

B is(2-ch loroisopropyl)ether Not detected 10 Not detected 10 

Bromobenzene Not detected I Not detected 1 

Bromodichloromethane Not detected 1 Not detected 1 

Bromoform Not detected 1 Not detected 1 
Bromomethane Not detected 10 Not detected 10 

Carbon tetrachloride Not detected 1 Not detected 1 
Chloroacetaldehyde Not detected 10 Not detected 10 

Chlorobenzene Not detected 1 Not detected 1 
Chloroethane Not detected 10 Not detected 10 
Chloroform Not detected 1 Not detected 1 

Chloromethane Not detected 10 Not detected 10 
Chloromethyl methvl ether Not detected 1 Not detected 1 
cis-1,3-Dichloroproovlene Not detected 1 Not detected 1 

Dibromochloromethane Not detected 1 Not detected 1 
Dibromomethane Not detected l Not detected 1 

Dichlorodifluoromethane Not detected l Not detected l 
Methylene chloride Not detected 1 Not detected 1 
Tetrach loroethy lene 720 1 Not detected 1 

trans-1,3-Dichloroproovlene Not detected 1 Not detected 1 
Trichloroethvlene 1800 1 Not detected I 

Trichlorofluoromethane Not detected 1 Not detected 1 
Trichloropropane Not detected 1 Not detected l 

Vinyl chloride Not detected 10 Not detected 10 
Target Gases EPA Ml8m nob --- --- --- ---

Ethane Not detected 10.0 
Ethene (Ethy Jene) Not detected 10.0 

Methane 70.6 10.0 
Manganese SW846-6010 mg/L 0.164 0.005 --- ---

Total Organic Carbon SM5058 mg/L 2.8 1.0 --- ---

Client Sample ID F-Blank 12-30-02 E-Blank 12-30-02 
York Samole ID 03010024-05 03010024-06 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

Vol a tiles-8021 Halo2ena ted SW846-8260 ug/L --- --- --- ---
I, 1,1,2-Tetrachloroethane Not detected 1 Not detected 1 

1, 1, I-Trichloroethane Not detected 1 Not detected 1 
I , 1,2,2-Tetrachloroethane Not detected 1 Not detected 1 

I, 1,2-Trichloroethane Not detected I Not detected l 
1, 1-Dichloroethane Not detected 1 Not detected I 

I , 1-Dichloroethylene Not detected 1 Not detected I 
1,2-Dichlorobenzene Not detected l Not detected 1 
1,2-Dichloroethane Not detected I Not detected 1 
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Client Sample ID F-Blank 12-30-02 E-Blank 12-30-02 

York Sample ID 03010024-05 03010024-06 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

1,2-Dichloroethylene (Total) Not detected 1 Not detected 1 
1,2-Dichloropropane Not detected 1 Not detected 1 
1,3-Dichlorobenzene Not detected 1 Not detected 1 
J ,4-Dichlorobenzene Not detected 1 Not detected 1 

1-Chlorohexane Not detected 1 Not detected 1 
2-Chloroethylvinyl ether Not detected 1 Not detected 1 

2-Chlorotoluene Not detected 1 Not detected I 
4-Chlorotoluene Not detected I Not detected 1 
Benzyl chloride Not detected 10 Not detected 10 

Bis(2-chloroethoxy)methane Not detected 10 Not detected 10 
Bis(2-chloroisopropyl)ether Not detected 10 Not detected 10 

Bromobenzene Not detected I Not detected 1 
Bromodichloromethane Not detected l Not detected I 

Bromofonn Not detected I Not detected 1 
Bromomethane Not detected 10 Not detected 10 

Carbon tetrachloride Not detected I Not detected 1 
Chloroacetaldehyde Not detected 10 Not detected 10 

Chlorobenzene Not detected 1 Not detected 1 
Chloroethane Not detected 10 Not detected 10 
Chloroform Not detected 1 Not detected 1 

Chloromethane Not detected 10 Not detected 10 
Chloromethyl methyl ether Not detected 1 Not detected 1 
cis-1,3-Dichloropropy Jene Not detected 1 Not detected 1 
Dibromochloromethane Not detected I Not detected 1 

Dibromomethane Not detected I Not detected I 
Dichlorodifluoromethane Not detected 1 Not detected 1 

Methylene chloride Not detected 1 Not detected I 
Tetrachloroethy Jene Not detected 1 Not detected 1 

trans-1,3-Dichloropropylene Not detected 1 Not detected 1 
Trichloroethylene Not detected 1 Not detected 1 

Trichlorofluoromethane Not detected I Not detected 1 
Trichloropropane Not detected 1 Not detected 1 

Vinyl chloride Not detected 10 Not detected 10 

Units Key: For Waters/Liquids: mg/L =ppm; ug/L = ppb For Soils/Solids: mg/kg= ppm ; ug/kg = ppb 

Notes for York Project No. 03010024 
l. The MDL (Minimum Detectable Limit) reported is adjusted for any dilution necessary due to the levels of target and/or non­
target analytes and matrix interference. 
2. Samples are retained for a period of thirty days after submittal of report, unless other arrangements are made. 
3. York's liability for the above data is limited to the dollar value paid to York for the referenced project. 
4. This report shall not be reproduced without the written approval of York Analytical Laboratories, Inc. 
5. All samples were received in proper condition for analysis with proper documentation. 
6. All analyses conducted met method or Laboratory SOP requirements. 
7. It is noted that the Total Organic Carbon analyses reported herein were subcontracted to EAS Laboratories; Watertown, CT. ,. 

/ 
! 

Robert Q. B$dley 
Managing Djrector 

Date: 1/8/2003 
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Purpose and Results 

Report Date: 1/6/2003 
Client Project ID : LM97145S.40 

York Project No.: 02120634 

Ecosystems Strategies, Inc. 
24 Davis Avenue 

Poughkeepsie, NY 12603 
Attention : Jonathan A . Kaplan 

This report contains the analytical data for the sample(s) identified on the attached chain-of-custody 
received in our laboratory on 12/24/02. The project was identifed as your project "LM97145S.40 ". 

The analyses were conducted utilizing appropriate EPA, Standard Methods, and ASTM methods as detailed 
in the data summary tables . 

All samples were received in proper condition meeting the NELAC acceptance requirements for 
environmental samples except those indicated under the Notes section of this report. 

All the analyses met the method and laboratory standard operating procedure requirements except as 
indicated under the Notes section of this report, or as indicated by any data flags, the meaning of which is 
explained in the attachment to this report, if applicable . 

The results of the analyses, which are all reported on an as-received basis unless otherwise noted, are 
summarized in the following table(s). 

Analysis Results 

Client Sample ID MW-10-1 Trip Blank 
York Sample ID 02120634-01 02120634-02 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

Volatiles-8021 Halog:enated SW846-8260 ug/L --- --- --- ---
l, l , 1,2-Tett·achloroethane Not detected 1 Not detected 1 

1, 1, I-Trichloroethane Not detected 1 Not detected 1 
1, 1,2,2-Tetrach.loroethane Not detected 1 Not detected 1 

1, 1,2-Trichloroethane Not detected 1 Not detected 1 
1, 1-Dichloroethane Not detected 1 Not detected 1 

1, 1-Dichloroethy lene Not detected 1 Not detected 1 
1,2-Dichlorobenzene Not detected 1 Not detected 1 
1,2-Dichloroethane Not detected 1 Not detected 1 

1,2-Dichloroethylene (Total) Not detected 1 Not detected 1 
1,2-Dichloropropane Not detected 1 Not detected 1 
1,3-Dichlorobenzene Not detected 1 Not detected 1 
1,4-Dichlorobenzene Not detected 1 Not detected 1 

1-Chlorohexane Not detected 1 Not detected 1 
2-Chloroethylvinyl ether Not detected 1 Not detected 1 

2-Chlorotoluene Not detected 1 Not detected 1 
4-Chlorotoluene Not detected 1 Not detected 1 
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Client Sample ID MW-10-1 Trip Blank 

York Sample ID 02120634-01 02120634-02 
Matrix \VATER WATER 

Parameter Method Units Results MDL Results MDL 
Benzyl chloride Not detected 10 Not detected 10 

Bis(2-chloroethoxy)methane Not detected 10 Not detected 10 
Bis( 2-chloroisopropyl )ether Not detected 10 Not detected 10 

Bromobenzene Not detected 1 Not detected 1 
Bromodichloromethane Not detected 1 Not detected 1 

Bromoforrn Not detected 1 Not detected 1 
Bromomethane Not detected 10 Not detected 10 

Carbon tetrachloride Not detected 1 Not detected 1 
Chioma cetaldehyde Not detected 10 Not detected 10 

Chlorobenzene Not detected 1 Not detected 1 
Chloroethane Not detected 10 Not detected 10 
Chloroform Not detected 1 Not detected 1 

Chloromethane Not detected 10 Not detected 10 
Chloromethyl methyl ether Not detected 1 Not detected 1 
cis- 1 ,3-Dichloropropylene Not detected 1 Not detected 1 

Dibromochloromethane Not detected 1 Not detected 1 
Dibromomethane Not detected 1 Not detected 1 

Dichlorodifluoromethane Not detected 1 Not detected 1 
Methylene chloride Not detected 1 Not detected 1 
Teh·achloroethy Jene Not detected 1 Not detected 1 

trans-1,3-Dichloropropylene Not detected 1 Not detected 1 
Trichloroethylene Not detected 1 Not detected 1 

Trichlorofluoromethane Not detected 1 Not detected 1 
Trichloropropane Not detected 1 Not detected 1 

Vinyl chloride Not detected 10 Not detected 10 
Target Gases EPA M18m oob --- --- --- ---

Ethane Not detected 10.0 
Ethene (Ethylene) Not detected 10.0 

Methane Not detected 10.0 
Manganese SW846-6010 mg/L 0.063 0.005 --- ---

Total Organic Carbon SM505B m_g/L 1.0 1.0 --- ---

Client Sample ID F-Blank E-Blank 
York Sample ID 02120634-03 02120634-04 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

Volatiles-8021 Halo!!:enated SW846-8260 u_g/L --- --- --- ---
1, 1, 1,2-Tetrachloroethane Not detected 1 Not detected 1 

1, 1, 1-Trichloroethane Not detected 1 Not detected 1 
1, 1,2 ,2-Tetrachloroethane Not detected 1 Not detected 1 

1, 1,2-Trichloroethane Not detected 1 Not detected 1 
1, 1-Dichloroethane Not detected 1 Not detected 1 

1, 1-Dichloroethylene Not detected 1 Not detected 1 
1,2-Dichlorobenzene Not detected 1 Not detected 1 
1,2-Dichloroethane Not detected 1 Not detected 1 

1,2-Dichloroethylene (Total) Not detected 1 Not detected 1 
1,2-Dichloropropane Not detected 1 Not detected 1 
1, 3-Dichloro benzene Not detected 1 Not detected 1 
1,4-Dichlorobenzene Not detected 1 Not detected 1 
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Client Sample ID F-Blank E-Blank 

York Sample ID 02120634-03 02120634-04 
Matrix WATER WATER 

Parameter Method Units Results MDL Results MDL 
1-Chlorohexane Not detected 1 Not detected I 

2-Chloroethylvinyl ether Not detected I Not detected 1 
2-Chlorotoluene Not detected 1 Not detected I 
4-Chlorotoluene Not detected 1 Not detected 1 
Benzyl chloride Not detected 10 Not detected 10 

Bis( 2-chloroethoxy )methane Not detected 10 Not detected 10 
Bis( 2-chloroisopropy l )ether Not detected 10 Not detected 10 

Bro mo benzene Not detected 1 Not detected 1 
Bromodichloromethane Not detected 1 Not detected I 

Bromoform Not detected I Not detected I 
Bro mo methane Not detected 10 Not detected 10 

Carbon tetrachloride Not detected 1 Not detected I 
Chloroacetaldehyde Not detected 10 Not detected 10 

Chlorobenzene Not detected 1 Not detected I 
Chloroethane Not detected 10 Not detected 10 
Chloroform Not detected 1 Not detected 1 

Chloromethane Not detected 10 Not detected 10 
Chloromethyl methyl ether Not detected l Not detected 1 
cis-1,3-Dichloropropylene Not detected I Not detected I 

Dibromochloromethane Not detected 1 Not detected I 
Dibromomethane Not detected I Not detected 1 

Dichlorodifluoromethane Not detected 1 Not detected I 
Methylene chloride Not detected 1 Not detected 1 
Tet·achloroethylene Not detected 1 Not detected 1 

t·ans-1,3-Dichloropropylene Not detected l Not detected 1 
Trichloroethylene Not detected 1 Not detected 1 

Trichlorofluoromethane Not detected 1 Not detected 1 
Trichloropropane Not detected 1 Not detected 1 

Vinyl chloride Not detected 10 Not detected 10 

Units Key: For Waters/Liquids: mg/L =ppm ; ug/L = ppb For Soils/Solids: mg/kg= ppm; ug/kg = ppb 

Notes for York Project No. 02120634 

1. The MDL (Minimum Detectable Lim.it) reported is adjusted for any dilution necessary due to the levels of target and/or non­
target analytes and mat·ix interference. 
2. Samples are retained for a period of thirty days after submittal ofreport, unless other arrangements are made. 
3. York's liability for the above data is limited to the dollar value paid to York for the referenced project. 
4. This report shall not be reproduced without the written approval of York Analytical Laboratories, Inc. 
5. All samples were received in proper condition for analysis with proper documentation. 
6. All analyses conducted met method or Laboratory SOP requirements. 
7. It is noted that Total Organic Carbon analyses reported herein were subcont·acted to EAS, Wastertown, CT. 

•'\ ,.r-\ . 
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Purpose and Results 

Report Date : l/3/2003 
Client Project ID: LM 97145.40 

York Project No.: 02120551 

Ecosystems Strategies , Inc. 
24 Davis Avenue 

Poughkeepsie , NY 12603 
Attention : Jonathan A. Kaplan 

This report contains the analytical data for the sample(s ) identified on the attached chain-of-custody 
received in our laboratory on 12/20/02. The project was identifed as your project "LM97145.40 ". 

The analyses were conducted utilizing appropriate EPA, Standard Methods, and ASTM methods as detailed 
in the data summary tables . 

All samples were received in proper condition meeting the NELAC acceptance requirements for 
environmental samples except those indicated under the Notes section of this report. 

All the analyses met the method and laboratory standard operating procedure requirements except as 
indicated under the Notes section of this report, or as indicated by any data flags , the meaning of which is 
explained in the attachment to this report, if applicable. 

The results of the analyses, which are all reported on an as-received basis unless otherwise noted, are 
summarized in the following table(s) . 

Analysis Results 

Client Sample ID MW-4-1 MW-207-1 

York Sample ID 02120551-01 02120551-02 
Matrix WATER WATER 

Parameter Method Units Results MDL Results MDL 
Volatiles-8021 Halogenated SW846-8260 ug/L --- --- --- ---

1, 1, 1,2-Tetrachloroethane Not detected 1 Not detected 1 
1, 1, I-Trichloroethane Not detected 1 N ot detected 1 

1, 1,2,2-Tetrachloroethane Not detected 1 N ot detected 1 
1, 1,2-Trichloroethane Not detected 1 Not detected 1 

1, 1-Dichloroethane Not detected 1 Not detected 1 
1, 1-Dichloroethylene Not detected 1 No t detected 1 
1,2-Dichlorobenzene No t detected 1 Not detected 1 
1,2-Dichloroethane Not detected 1 N ot detected 1 

1,2-Dichloroethylene (Total) 140( cis-) 1 Not detected 1 
1,2-Dichloropropane Not detec ted 1 Not detected 1 
1,3-Dichlorobenzene Not detected 1 Not detected 1 
1,4-Dichlorobenzene Not detected 1 Not detected 1 

1-Chlorohexane Not detected 1 Not detected 1 
2-Chloroethylvinyl ether Not detected 1 Not detected 1 

2-Chlorotoluene Not detected 1 Not detected 1 
4-Chlorotoluene Not detected 1 Not detected 1 
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Client Sample ID MW-4-1 MW-207-1 

York Sample ID 02120551-01 02120551-02 
Matrix WATER WATER 

Parameter Method Units Results MDL Results MDL 
Benzyl chloride Not detected 10 Not detected 10 

Bis( 2-c hloroethox y )methane Not detected 10 Not detected 10 
Bis( 2-c hi oroisopropy I) ether Not detected 10 Not detected 10 

Bromobenzene Not detected 1 Not detected 1 
Bromodichloromethane Not detected 1 Not detected 1 

Bromoform Not detected 1 Not detected 1 
Bromomethane Not detected 10 Not detected 10 

Carbon tetrachloride Not detected 1 Not detected 1 
Chloroacetaldehyde Not detected 10 Not detected 10 

Chlorobenzene Not detected I Not detected 1 
Chloroethane Not detected 10 Not detected 10 
Chloroform Not detected 1 Not detected 1 

Chloromethane Not detected 10 Not detected 10 
Chloromethyl methyl ether Not detected 1 Not detected 1 
cis-1 ,3-Dichloropropylene Not detected I Not detected 1 

Dibromochloromethane Not detected 1 Not detected 1 
Dibromomethane Not detected I Not detected 1 

Dichlorodifluoromethane Not detected 1 Not detected 1 
Methylene chloride Not detected 1 Not detected 1 
Tetrachloroethylene 1600 1 1 1 

trans-1,3-Dichloropropylene Not detected 1 Not detected 1 
Trichloroethylene Not detected I Not detected 1 

Trichlorofluoromethane Not detected 1 Not detected 1 
Trichloropropane Not detected I Not detected 1 

Vinyl chloride Not detected 10 Not detected 10 
Target Gases EPA Ml8m ppb --- --- --- ---

Ethane Not detected 10.0 Not detected 10.0 
Ethene (Ethylene) Not detected 10.0 Not detected 10.0 

Methane Not detected 10.0 Not detected 10.0 
Manganese SW846-6010 mg/L 0.013 0.005 0.294 0.005 

Total Organic Carbon SM505B mg/L 25 1.0 2.3 1.0 

Client Sample ID MW-12-1 
York Sample ID 02120551-03 

Matrix WATER 
Parameter Method Units Results MDL 

Volatiles-8021 Halogenated SW846-8260 ug/L --- ---
1, 1, 1,2-Tetrachloroethane Not detected 1 

1, 1, I-Trichloroethane Not detected 1 
I, 1,2,2-Tetrachloroethane Not detected 1 

1, 1,2-Trichloroethane Not detected I 
1, 1-Dichloroethane Not detected 1 

l, 1-Dichloroethylene Not detected 1 
1,2-Dichlorobenzene Not detected 1 
1,2-Dichloroethane Not detected 1 

1.2-Dichloroethylene (Total) Not detected I 
1,2-Dichloropropane Not detected 1 
1,3-Dichlorobenzene Not detected 1 
1,4-Dichlorobenzene Not detected 1 
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Client Sample ID MW-12-1 

York Sample ID 02120551-03 
Matrix WATER 

Parameter Method Units Results MDL 
1-Chlorohexane Not detected 1 

2-Chloroethylvinyl ether Not detected 1 
2-Chlorotoluene Not detected 1 

I 
4-Chlorotoluene Not detected 1 
Benzyl chloride Not detected 10 

Bis( 2-chloroethox y )methane Not detected 10 
Bis(2-chloroisopropyl)ether Not detected 10 

Bromobenzene Not detected 1 
B romodichloromethane Not detected 1 

Bromoform Not detected I 
Bromomethane Not detected 10 

Carbon tetrachloride Not detected 1 
Chloroacetaldehyde Not detected 10 

Chlorobenzene Not detected 1 
Chloroethane Not detected 10 
Chloroform Not detected 1 

Chloromethane Not detected 10 
Chloromethyl methyl ether Not detected 1 
cis-1,3-Dichloropropylene Not detected I 

Dibromoc hloromethane Not detected 1 
Dibromomethane Not detected 1 

Dichlorodifluoromethane Not detected 1 
Methylene chloride Not detected 1 
Tet:rachloroethylene 7 1 

t:rans-1,3-Dichloropropylene Not detected 1 
Trichloroethylene 2 I 

Trichlorofluoromethane Not detected 1 
Trichloropropane Not detected 1 

Vinyl chloride Not detected 10 
Target Gases EPAM18m ppb --- ---

Ethane Not detected 10.0 
Ethene (Ethylene) Not detected 10.0 

Methane Not detected 10.0 
Manganese SW846-6010 mg/L 0.271 0.005 

Total Organic Carbon SM505B mg/L 1.2 1.0 

Client Sample ID Trip Blank F-Blank 
York Sample ID 02120551-04 02120551-05 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

Volatiles-8021 Halogenated SW846-8260 ug/L --- --- --- ---
1, 1, 1,2-Tetrachloroethane Not detected 1 Not detected 1 

1, I , I-Trichloroethane Not detected 1 Not detected I 
1, 1,2,2-Tetrachloroethane Not detected I Not detected 1 

1, 1,2-Trichloroethane Not detected I Not detected 1 
1, 1-Dichloroethane Not detected 1 Not detected I 

1, 1-Dichloroethylene Not detected 1 Not detected 1 
1,2-Dichlorobenzene Not detected 1 Not detected 1 
1,2-Dichloroethane Not detected 1 Not detected 1 
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Client Sample ID Trip Blank F-Blank 
York Sample ID 02120551-04 02120551-05 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

I 
1,2-Dichloroethylene (Total) Not detected 1 Not detected 1 

1,2-Dichloropropane Not detected 1 Not detected 1 
1,3-Dichlorobenzene Not detected 1 Not detected 1 
1,4-Dichlorobenzene Not detected 1 Not detected 1 

1-Chlorohexane Not detected 1 Not detected 1 
2-Chloroethylvinyl ether Not detected 1 Not detected 1 I 

2-Chlorotoluene Not detected 1 Not detected 1 
4-Chlorotoluene Not detected 1 Not detected 1 
Benzyl chloride Not detected 10 Not detected 10 

Bis( 2-chloroethoxy )methane Not detected 10 Not detected 10 
Bis(2-chloroisopropyl)ether Not detected 10 Not detected 10 

Brornobenzene Not detected 1 Not detected 1 
Bromodichloromethane Not detected 1 Not detected 1 

Bro mo form Not detected 1 Not detected 1 
Bromomethane Not detected 10 Not detected 10 

Carbon tetrachloride Not detected 1 Not detected 1 
Chloroacetaldehyde Not detected 10 Not detected 10 

Chlorobenzene Not detected 1 Not detected 1 
Chlo roe thane Not detected 10 Not detected 10 
Chloroform Not detected 1 Not detected 1 

Chloromethane Not detected 10 Not detected 10 
Chloromethyl methyl ether Not detected 1 Not detected 1 
cis-1 ,3-Dichloropropylene Not detected 1 Not detected 1 

Dibromochloromethane Not detected 1 Not detected 1 
Dibromomethane Not detected 1 Not detected 1 

Dichlorodifluoromethane Not detected 1 Not detected 1 
Methylene chloride Not detected 1 Not detected 1 
Tetrachloroethylene Not detected 1 Not detected 1 

trans-1,3-Dichloropropylene Not detected 1 Not detected 1 
Trichloroethylene Not detected 1 Not detected 1 

Trichlorofluoromethane Not detected 1 Not detected 1 
Trichloropropane Not detected 1 Not detected 1 

Vinyl chloride Not detected 10 Not detected 10 

Client Sample ID E-Blank 
York Sample ID 02120551-06 

Matrix WATER 
Parameter Method Units Results MDL 

Volatiles-8021 Halogenated SW846-8260 ug/L --- ---
1, 1, 1,2-Tetrachloroethane Not detected 1 

1, 1, I-Trichloroethane Not detected 1 
1, 1,2,2-Tetrachloroethane Not detected 1 

1, 1,2-Trichloroethane Not detected 1 
1, 1-Dichloroethane Not detected 1 

1, 1-Dichloroethy lene Not detected 1 
1,2-Dichlorobenzene Not detected 1 
1,2-Dichloroethane Not detected 1 

1,2-Dichloroethylene (Total) Not detected 1 
1,2-Dichloropropane Not detected 1 
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Client Sample ID E-Blank 
York Sample ID 02120551-06 

Matrix WATER 
Parameter Method Units Results MDL 

1.3-Dichlorobenzene Not detected 1 
1.4-Dichlorobenzene Not detected 1 

1-Chlorohexane Not detected 1 
2-Chloroethylvinyl ether Not detected 1 

2-Chlorotoluene Not detected 1 
4-Chlorotoluene Not detected 1 
Benzyl chloride Not detected 10 

Bis( 2-c hloroethoxy )methane Not detected 10 
Bis( 2-chloroisopropyl )ether Not detected 10 

Bromobenzene Not detected 1 
Bromodichloromethane Not detected 1 

Bromoform Not detected 1 
Bro mo methane Not detected 10 

Carbon tetrachloride Not detected 1 
Chloroacetaldehyde Not detected 10 

Chlorobenzene Not detected 1 
Chloroethane Not detected 10 
Chloroform Not detected 1 

Chloromethane Not detected 10 
Chloromethyl methyl ether Not detected 1 
cis-1,3-Dichloropropylene Not detected 1 

Dibromochloromethane Not detected 1 
Dibromomethane Not detected 1 

Dichlorodifluoromethane Not detected 1 
Methylene chloride Not detected 1 
Tetrachloroethylene Not detected 1 

trans-1 ,3-Dichloropropylene Not detected 1 
Trichloroethylene 7 1 

Trichlorofluoromethane Not detected 1 
Trichloropropane Not detected 1 

Vinyl chloride Not detected 10 
Units KEy: For Waters/Liquids: mg/L =ppm ; ug/L = ppb For Soils/Solids: mg/kg= ppm; ug/kg = ppb 

Notes for York Project No. 02120551 

l. The MDL (Minimum Detectable Limit) reported is adjusted for any dilution necessary due to the levels of target and/or non­
target analytes and matrix interference. 
2. Samples are retained for a period of thirty days after submittal of repori, unless other anangements are made. 
3. York's liability for the above data is limited to the dollar value paid to York for the referenced project. 
4. This report shall not be reproduced without the written approval of York Analytical Laboratories , Inc . 
5. All samples were received in proper condition for analysis with proper documentation. 
6. All analyses conducted met method or Laboratory SOP requirements. 
7. It is noted that Total Organic Carbons analyses reported herein were subcontracted to EAS, Wate1iown. CT. 

Approved By: Date : l /3/2003 
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Purpose and Results 

Report Date: 113/2003 
Client Project ID: LM97145.40 

York Project No .: 02120517 

Ecosystems Strategies, Inc. 
24 Davis Avenue 

Poughkeepsie, NY 12603 
Attention: Jonathan A . Kaplan 

This report contains the analytical data for the sample(s) identified on the attached chain-of-custody 
received in our laboratory on 12/19/02. The project was identifed as your project "LM97145.40 ". 

The analyses were conducted utilizing appropriate EPA, Standard Methods, and ASTM methods as detailed 
in the data summary tables . 

All samples were received in proper condition meeting the NELAC acceptance requirements for 
environmental samples except those indicated under the Notes section of this report. 

All the analyses met the method and laboratory standard operating procedure requirements except as 
indicated under the Notes section of this report, or as indicated by any data flags, the meaning of which is 
explained in the attachment to this report, if applicable. 

The results of the analyses, which are all reported on an as-received basis unless otherwise noted, are 
summarized in the following table(s). 

Analysis Results 

Client Sample ID MW-204-1 MW-203F-1 
York Sample ID 02120517-01 02120517-02 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

Volatiles-8021 Halo2enated SW846-8260 ug/L --- --- --- ---
1, 1, 1,2-Tetrachloroethane Not detected 25 Not detected 100 

1, 1, I-Trichloroethane Not detected 25 Not detected 100 
I, 1,2,2-Tetrachloroethane Not detected 25 Not detected 100 

1, 1,2-Trichloroethane Not detected 25 Not detected 100 
1, 1-Dichloroethane Not detected 25 Not detected 100 

1, 1-Dichloroethylene Not detected 25 Not detected 100 
1,2-Dichlorobenzene Not detected 25 Not detected 100 
1,2-Dichloroethane Not detected 25 Not detected 100 

1,2-Dichloroethylene (Total) 98( cis-) 25 590( cis-) 100 
1,2-Dichloropropane Not detected 25 Not detected 100 
1,3-Dichlorobenzene Not detected 25 Not detected 100 
1,4-Dichlorobenzene Not detected 25 Not detected 100 

1-Chlorohexane Not detected 25 Not detected 100 
2-Chloroethylvinyl ether Not detected 25 Not detected 100 

2-Chlorotoluene Not detected 25 Not detected 100 
4-Chlorotoluene Not detected 25 Not detected 100 
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Client Sample ID MW-204-1 MW-203F-1 

York Sample ID 02120517-01 02120517-02 
Matrix WATER WATER 

Parameter Method Units Results MDL Results MDL 
Benzyl chloride Not detected 250 Not detected 1000 

Bis( 2-chloroethox y )methane Not detected 250 Not detected 1000 I 
Bis( 2-chloroisopropy 1 )ether Not detected 250 Not detected 1000 

Bromobenzene Not detected 25 Not detected 100 
Bromodichloromethane Not detected 25 N ot detected 100 

Bromoform Not detected 25 Not detected 100 
Bromomethane Not detected 250 Not detected 1000 

Carbon teh·achloride Not detected 25 Not detected 100 
Chloroacetaldehyde Not detected 250 Not detected 1000 

Chlorobenzene Not detected 25 Not detected 100 
Chloroethane Not detected 250 Not detected 1000 
Chloroform Not detected 25 Not detected 100 

Chloromethane Not detected 250 Not detected 1000 
Chloromethyl methyl ether Not detected 25 Not detected 100 
cis-1,3-D ichloropropylene Not detected 25 Not detected 100 

Dibromochloromethane Not detected 25 Not detected 100 
Dibromomethane Not detected 25 Not detected 100 

Dichlorodifluoromethane Not detected 25 Not detected 100 
Methylene chloride 120 B 25 670 B 100 
Teh·achloroethylene 610 25 5700 100 

h·ans-1,3-Dichloropropylene Not detected 25 Not detected 100 
Trichloroethylene 64 25 300 100 I 

T richlorofluoromethane Not detected 25 Not detected 100 
Trichloropropane Not detected 25 Not detected 100 

Vinyl chloride Not detected 250 Not detected 1000 
Target Gases EPA Ml8m ppb --- --- --- ---

Ethane Not detected 10.0 Not detected 10.0 
Ethene (Ethylene) Not detected 10.0 Not detected 10.0 

Methane Not detected 10.0 Not detected 10.0 

I 
Manganese SW846-6010 mg/L 0.242 0.005 0.083 0.005 

Total Organic Carbon SM505B mg/L 1.5 1.0 2.1 1.0 

Client Sample ID MW-203-1 
York Sample ID 02120517-03 

Matrix WATER 
Parameter Method Units Results MDL 

Volatiles-8021 Halogenated SW846-8260 ug/L --- ---

1, 1, 1,2-Teh·achloroethane Not detected 100 
1, 1, I-Trichloroethane Not detected 100 

1, 1,2,2-Teh·achloroethane Not detected 100 
1, 1,2-Trichloroethane Not detected 100 

1, 1-Dichloroethane Not detected 100 
1, 1-Dichloroethylene Not detected 100 
1,2-Dichlorobenzene Not detected 100 
1,2-Dichloroethane Not detected 100 

1,2-Dichloroethylene (Total) 280( cis-) 100 
1,2-Dichloropropane Not detected 100 
1,3-Dichlorobenzene Not detected 100 
1,4-Dichlorobenzene Not detected 100 
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Client Sample ID M'W-203-1 

York Sample ID 02120517-03 
Matrix WATER 

Parameter Method Units Results MDL 

I 1-Chlorohexane Not detected 100 
2-Chloroethylvinyl ether Not detected 100 

2-Chlorotoluene Not detected 100 

I 
4-Chlorotoluene Not detected 100 
Benzyl chloride Not detected 1000 

Bis( 2-chloroethox y )methane Not detected 1000 
Bis( 2-chloroisopropyl )ether Not detected 1000 

Bromobenzene Not detected 100 
Bromodichloromethane Not detected 100 

Bromoform Not detected 100 
Bromomethane Not detected 1000 

Carbon tetrachloride Not detected 100 
Chloroacetaldehyde Not detected 1000 

Chlorobenzene Not detected 100 
Chloroethane Not detected 1000 
Chloroform Not detected 100 

Chloromethane Not detected 1000 
Chloromethyl methyl ether Not detected 100 
cis-1,3-Dichloropropylene Not detected 100 

Dibromochloromethane Not detected 100 
Dibromomethane Not detected 100 

Dichlorodifluoromethane Not detected 100 
Methylene chloride 600 B 100 
Tetrachloroethylene 2100 100 

trans-1,3-Dichloropropylene Not detected 100 
Trichloroethylene 120 100 

Trichlorofluoromethane Not detected 100 
Trichloropropane Not detected 100 

Vinyl chloride Not detected 1000 
Tan?:et Gases EPA Ml8m DDb --- ---

Ethane Not detected 10.0 
Ethene (Ethylene) Not detected 10.0 

Methane Not detected 10.0 
Manganese SW846-6010 mg/L 0.049 0.005 

Total Organic Carbon SMSOSB mg/L 2.2 1.0 

Client Sample ID Trip Blank-12-18-02 F-Blank-12-18-02 
York Sample ID 02120517-04 02120517-05 

Matrix WATER WATER 
Parameter Method Units Results MDL Results MDL 

Volatiles-8021 Halo2enated SW846-8260 ug/L --- --- --- ---

1.1 , 1,2-Tetrachloroethane Not detected 1 Not detected 1 
1, 1, 1-T richloroethane Not detected 1 Not detected 1 

1, I .2 ,2 -T etrachloroethane Not detected 1 Not detected 1 
1.1,2-Trichloroethane Not detected 1 Not detected 1 
1, 1-Dichloroethane Not detected 1 Not detected 1 

1, 1-Dichloroethylene Not detected 1 Not detected 1 
1,2-Dichlorobenzene Not detected 1 Not detected 1 
l ,2-Dichloroethane Not detected 1 Not detected 1 
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Client Sample ID Trip Blank-12-18-02 F-Blank-12-18-02 

York Sample ID 02120517-04 02120517-05 

Matrix WATER WATER 

Parameter Method Units Results MDL Results MDL 
1,2-Dichloroethylene (Total) Not detected 1 Not detected 1 

1,2-D ichloropropane Not detected 1 Not detected 1 
L ,3 -Dichlorobenzene Not detected 1 Not detected 1 
L ,4-D ichloro benzene Not detected 1 Not detected 1 

1-Chlorohexane Not detected 1 Not detected 1 
2-Chloroethylvinyl ether Not detected 1 Not detected 1 

2-Chlorotoluene Not detected 1 Not detected 1 
4-Chlorotoluene Not detected 1 Not detected 1 
Benzyl chloride Not detected 10 Not detected 10 

Bis(2-chloroethoxv)methane Not detected 10 Not detected 10 
Bis( 2-chloroisopropyl)ether Not detected 10 Not detected 10 

Bromobenzene Not detected 1 Not detected 1 
Bromodichloromethane Not detected 1 Not detected 1 

Bromoform Not detected 1 Not detected 1 
Bromomethane Not detected 10 Not detected 10 

Carbon tetrachloride Not detected 1 Not detected 1 
Chloroacetaldehyde Not detected 10 Not detected 10 

Chlorobenzene Not detected 1 Not detected 1 
Chloroethane Not detected 10 Not detected 10 
Chloroform Not detected 1 Not detected 1 

Chloromethane Not detected 10 Not detected 10 
Chlornrnethyl methyl ether Not detected 1 Not detected 1 
cis-1 ,3-Dichloropropylene Not detected 1 Not detected 1 

Dibromochloromethane Not detected 1 Not detected 1 
Dibromomethane Not detected 1 Not detected 1 

D ichlorodifluoromethane Not detected 1 Not detected 1 
Methylene chloride 3B 1 Not detected 1 
Teh·achloroethylene Not detected 1 Not detected 1 

h·ans-1,3-Dichloropropylene Not detected 1 Not detected 1 
Trichloroethylene Not detected 1 Not detected 1 

Trichlorofluoromethane Not detected 1 Not detected 1 
Trichloropropane Not detected 1 Not detected 1 

Vinyl chloride Not detected 10 Not detected 10 

Client Sample ID E-Blank-12-18-02 

York Sample ID 02120517-06 
Matrix WATER 

Parameter Method Units Results MDL 
Vol a tiles-8021 Halo2enated SW846-8260 ug/L --- ---

l, 1, 1,2-Tetrachloroethane Not detected 1 
l, 1, 1-Trichloroethane Not detected 1 

1, 1,2,2-Teh·achloroethane Not detected 1 
1, 1,2-Trichloroethane Not detected 1 

1, 1-Dichloroethane Not detected 1 
1, 1-Dichloroethylene Not detected 1 
1.2-Dichlorobenzene Not detected 1 
1,2-Dichloroethane Not detected 1 

1,2-Dichloroethylene (Total) Not detected 1 
1,2-Dichloropropane Not detected 1 

YORK 
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Client Sample ID E-Blank-12-18-02 
York Sample ID 02120517-06 

Matrix WATER 
Parameter Method Units Results MDL 

1,3-Dichlorobenzene Not detected l 
1 ,4-Dichlorobenzene Not detected 1 

1-Chlorohexane Not detected 1 
2-Chloroethyhrinyl ether Not detected 1 

2-Chlorotoluene Not detected 1 
4-Chlorotoluene Not detected I 
Benzyl chloride Not detected 10 

Bis(2-chloroethoxy)methane Not detected 10 
Bis( 2-chloroisopropy 1 )ether Not detected 10 

Brornobenzene Not detected 1 
Bromodichloromethane Not detected 1 

Bromoform Not detected I 
Bromomethane Not detected 10 

Carbon tetrachloride Not detected I 
Chloroacetaldehyde Not detected 10 

Chlorobenzene Not detected 1 
Chloroethane Not detected 10 
Chloroform Not detected 1 

Chloromethane Not detected 10 
Chloromethyl methyl ether Not detected 1 
cis-1,3-Dichloropropylene Not detected 1 

Dibromochloromethane Not detected I 
Dibromomethane Not detected 1 

Dichlorodifluoromethane Not detected 1 
Methylene chloride Not detected 1 
Tetrachloroethylene s 1 

trans-1,3-Dichloropropylene Not detected 1 
Trichloroethylene Not detected 1 

Trichlorofluoromethane Not detected 1 
Trichloropropane Not detected 1 

Vinyl chloride Not detected 10 
Units Key: For Waters/Liquids : mg/ L =ppm : ug/L = ppb For Soils/Solids : mg/kg= ppm ; ug/kg = ppb 

Notes for York Project No. 02120517 

1. The MDL (Minimum Detectable Limit) reported is adjusted for any dilution necessary due to the levels of target and/or non­
target analytes and mah·ix interference . 
2. Samples are retained for a period of thirty days after submittal of report, unless other anangements are made. 
3. York's liability for the above data is limited to the dollar value paid to York for the referenced project. 
4. This report shall not be reproduced without the written approval of York Analytical Laboratories , Inc. 
5. All samples were received in proper condition for analysis with proper documentation. 
6. All analyses conducted met method or Laboratory SOP requirements. 
7. It is noted that Total Organic Carbon nalyses reported herein were subcontracted to EAS, Wate11own, CT. 

, ... ..., -1:W··' 
Approved By·. ___ ,_' _·' ,.,_/-=-=of =· '-:--'--'/-'-_ .. /'-'.,'-"} ~=·'.~/_ . ..,....,,.....--i-+-"f ~.,-' :' , ..f.l -1/ ; , . /v'.'t/'-'--' ~· 

Robert o:"Bradley J 
Managing Director 

Date: 1/3/2003 
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I Report Date: 12/30/2002 
Client Project ID: Uv197145.40 
York Project No.; 02120492 R 

Ecosystems Strategies, Inc. 
24 Davis Avenue 

Poughkeepsie , NY 12603 
Attention Jonathan A. Kaplan 

-~----------------·-----------·--

Purpose and Results 

This report contains the analytical data for the sarnple(s) identified on the attached chain-of-custody 
received in our laboratory on 12/18/02. The project was identifed as your project "LM97145.40 •. 

The analyses were conducted utilizing appropriate EPA, Standard Methods, and ASTM methods as detailed 
in 1he data summary tables . 

All samples were received in proper condition meeting the NELAC acceptance requirements for 
environmental samples except those indicated under the Notes section of this report. 

All the anaiyses met the method and laboratory standard operating procedure requirements except as 
indicated under the Notes section of this report, or as indicated by any data flags, the meaning of which is 
e:xplained in the attachment to this report. if applicable. 

The results of the analyses, which are all reported on an as-received basis unless otherwise noted, are 
summarized in the following table(s) . 

Analysis Results 

CJient Se1 m2le ID MW-J-1 MW-2-1 

---· York Sam~le ID 02120492-01 oz 110492-0l 
Mdrix WATER WATER -

Piirametcr Method Units Results MDL Results MDL 
Volatiles-80:21 Halol!enated SW846-8260 u.cJL - --· -·· ---.. ·-l, I, J ,2· Tetrachloroethane -· . 

Not detected I Not detected I 
l, l, t ·Trichloroethane Not detected I Not deteeted 1 ·- -· 

l. l .2.2· Tcitrat:hloroethune +-· Not detected l Not detected J 
l, l,2·Trichloroethane Not detected l Not det~c:ced J 

l, 1-Dichloroethan.e Not detected l Not detected I --l, 1-Dichloro1:thy lene Not detected l No!' detectt!d 1 - ·-
l ,2·Dichlorobenzenc Not detected 1 Not detected 1 ---· 
l ,2-Dichloroethanll Not detected I Not detected l --

l ,2-Dichloroethvlene <Tora!) Not detected l Not detected I 
l 

l ,2-Di.chloropropane No: detected I Not dete0ttd 1 
r-Not detected 

--
1,3-Dichloroben:zcme N Ot dritected i I . 
1,4-DichJorobe:nzene Not O.i:tected 1 Not detected I - --

1-Chlorohexane Not detected 1 Not detocted I l 

2-Chloro~thylvinyl eth~r Not detectod I Nor detected t 
-->-· 

Not detected 

t:: 2-Chlorotolutm: Not detected l I 
4-Chlorololuene Not detcctt:d 1 Not detected I ·-

YORK 
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Client SaLmole ID MW-1-1 MW-2·1 ! 
~--Y_u_r_k_S_am_...._e_l_.e_ID __ ......_I 0%120492·01 ....___+ 02120492.-02 

,__ ____ M_....a.;.;.tr-.ix"-----•L--------+- WATER WATER _j 
Parameter _J r.1~t11Qd Uuit~ Re~ulb MDL Resulu - ,- MDL 

Benx.yl chioride l Notdetecied _, __ _10 I Notqetected I 10 
Bis(2.-chloroethoxy)me1hane± ------1----1-Not detected iTT Not detected.I 10 
Bis(2·chloro t:>ooropvl)ethl!,, Nor d•Jtttctc.'ld l 0 I Not detecte~.-+-!Q__ 

.__ ____ f3 __ r_orr_1_o_be_nzene +-- Not detect.ed 1 _ Not detected · I 
Bromodichloromethan~ ; Not detec-ted l Not detected 1 

Bromoform r -·- Noc detecled l ·-N-~1-t d-~-tt1-ct-~d ] ------+-------1------t-· 
1-~--B_ro_m_o_n_1_etl_ta_n_e ____ .__ _______ ,__ ___ Not detected 10 Not detected 10 

Carbon tel!'achlor_i9J_,_L. Not det!lcted l Not detected J 
Chloroacetaldeh~de _ I Not detecttt __ l_0_;--1"...,.·_ol_d_e_t:e_c_te._d;_-i_,__.-=1=0=: 

Chlorobenzene I Not detected l I Not detected l 
Chloroethane ! Not detected IO Not datected 1 O 
Chloroform Not detected 1 Not detected , __ L_ 

i--~------~~--1--~~--~----~--~----:......~~-~~1- ---
___ C_h_l_or_omeihane Not d11teck1d l 0 Nct det~ctoo ! I 0 

Chloromethvl methyl ether Not det.ected 1 Not detected l 
cis· 1,3·Dichlorooroovlene Not detected l Not detected I 

1--__c__:_::_;;:~.;_;:;..;;.;..;--.;...-.;.-..~~-+---~·-~-+-----+'---_;,:_:.:::.:.::_;;_-1-,__;~-J.--------i-------

D ibrom ochloro methane Not det"ct~d l Not det1-"1cte.d I 
---D-i-br_o_m_o_n_1e_th_an_e---r-------+------+-..;;N-', o;.;.t..;;d:.;.et;.:_ e:.;.ot;.;:.e.:;.d-1---'1--+-..;.N.;,,;o:..:.t.;;;d:.;.et;;,.:;e:.;.ct:.:.;eJ--1---1-·-ii 

Dichlorodifluorometh!lne Not detected I Not detoot~ l 
1----M...oe._th""'1v._l--en""'e_c--h-.lo_r_.id_e __ ,_ ___ _ -+----l-Jfot detected 1 8 B 1 

Tetrachloroetlwlene , I Not decet-_'te_· d__. __ l _ _,_ __ N_ot_._ d~e-'t_e_c-'-red=-+-__:1'---~ 
trans-1,3-Dichlorooropylen~ i Not detected I Not detected 1 

Trichloroe,thylene Not detected l Not detected 1 
Tri0hlorofluornc.;.m_e_t __ ha1_1_e __________ +_N_ot_d_e-'-te'-'c_te..;.d _ _,_ I I Not detected l 

1'richloropropant Not detected l Not detected I 
VirryJ chloride Not detecied I 0 Not detected I 0 

~----,~~L.:..-':c=~o.;_~~-t-~,-:-~:-:--t----,:---1--:..:..::.~=..::.:;:;.;;;-i-~.~+-~~;;..;;;;.;;.-;.;~:--i~...:;.;;.--1 

Tan?et Gases BllA M18m oob 1 -·-. ___ _.___· __ •• _ 

E,;::.th=an=e:..__ ____ -+------+-----1-1 ....;'N~· o;;..:;t....;d:.:.et=e-=-ct:.:.e-=-d--+- lO.O ·- Notdetected ·-w.o-
,__ __ E_t_h_e1·~~ <Ethylene) Not detected 10.0 Not detected 10.0 

Mechane i Not det"cted 10.0 Not det~ct~" lO O t--~-~,;;.;.,;:.;;.;;.;..;.=;;. __ ~---- ·~-7:--:-:--:-::-~+-~-:--t-~;.;,,..;.~~~;;_+-.:;..;.;:,;...-+-..;_;:;.;_;:;;;.:;.;;.;.;.-:. ..... ~+-..:..:::.·:.::...~ 

....__ _ __:..A.::.lk::;::a=li:::n:.;,ity._-..:.T.::.ot:.::.al'-----+-.-S.-M;..;4~03'----+-.._:n;...;1,.i:!/.;.;L_- -1--..;;l;;;.24.:...... _ _.__4.0 I 21 O 1 O 
To:al Orll.anic Ci1rbon SM505B m~/L ! Not detected • 1.0 Not det-.ec--t-ed~i---1-.0---1 

Clitnt Sam1:Jlc ID MW-8-1 F-.Blank J 2-16-02 

York Somole ID 02120492-03 Ol t l049:2-Q4 -
M:iitrix WATER WATER 

Parumeter Method Units Rentlh1 MllL I Results MDL 
SW846-8260 

-----·-·-----
Vulatiles-8021 Haloe:onated u~;!L --- -·· -·· -· 

l, l, 1.2·Tetrachloroet11ane Not detected 1 Not detected I --
1.1,I "Trichloroethane ___ _J_ ____ Not detected l Not det!lctcd l --~---

1.1 ,2,2 -Tetrachloroethane Not detect"d l .___ Noi detected 1 ---+ 
. ...,...... __ 

1.1,2 · Trichk)roethane NDt detected i No1 dc_,tected l ·-
l, i ·Dichloroethane Not d~tectod 1 Not detected l 

I, 1-Dichloroethvlene Not detected I Not dc:tected 1 
~- ··- ·-t------

l ,2-Dichlorobenzene , Not detected I Not detected 1 I , ·-
1,2-Dichloroetharn: :=!_ Not detected ! Not detected 1 .. 

l .2-Dichloroeth~1lene (T~I Not di;;tected 1 Not detected l 

l ,2·Dichlorooroo~t! ! Not detected-+ - l Not detected l 

I 
- - -

1,3~Dichlorobenzene Noi dc:kcted i l Not d::te,~ted 1 
1.4·Dicblorobenzem: I Not detected l Not detected 1 -· 

YORK 
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Client Sa mole 1D ' MW-B-1 F-Blank 12-16-02 
York Sa mole ID 0212049'2-03 02120492-04 

Matrh. WATER WATER 
Parameter Method U 11lts RHults MDL Results MDL 

1-Chlorohexane Not detected I Not detected 1 
2-Chloroethylvinvl ether Not detected 1 Not detected 1 

2-Chlorotoluene Not detected l Not dewcted 1 
4-Chloroto!uene Nor detected 1 ; Nor detected 1 
Benzvl chloride Not detected JO Not derect~d l (J 

Bis(2-chloroethoxy'\methane Not detect~d 10 ~ Not detected lO 
Bis(2-chloroisopropyJ)eth~r Not detected JO Not detected 10 

Bromobenzene Not detected 1 Not detected ! I 
Bromodichlorornethane Not detected 1 Not detected l -

Bromoform Not detected J Not detected 1 
Bromomeithane Not detected 10 Not detected 10 

Carbort tetrachloride Not detected I Not detected t 
Ch Joroacetaldehyde Not detected 10 Not dtitected 10 

Chlorobcnzene Not detected I Not detected I 
Chloroethane Not detected 10 Not detectt1d iO 
Chloroform Nol dett::cted I Not detec.ted l 

Chloromethane Not detected 10 Not detected 10 
Chlorome.thyl methyl ether Not detected I Not detected 1 
cis-1,3-Dichloropropyfone Not detected I Not detected I 

Dibromochloromethane Not detected l Not detected 1 
Dibromomethane Not detected I Not derecti:d 1 

DichJorodifluuromethane Not detected I Not detected 1 
Methylene chloride Not detected 1 Not detected I 
TetraChloroethy Jene Not detected I Not d1itt1cted 1 

trans- l ,3·Dichloropropylc:me Not dc:itocted 1 Not detected I 
'frichloroethylene Not detected 1 Not detected 1 

Tricblorofluorometht111e Not detected l Not detected 1 
Trichloropropane Not detected l Not detected 1 

Vinyl chloride Not detected 10 Not detected JO 
Tar2et Gases EPA Ml Sm oob --· ·-· --· -·· 

Ethane Not detected 10.0 
Ethene (Etbvlene) Not detected 10.0 

Methane Not detected 10.0 
Alk:alinitv· Total SM40J mg/L 240 4.0 --- ---

Total Or~anic Carbon SM505B mg/L Not detected 1.0 ··- --~ 

Client Samole ID E·Blank 12·16·02 Trip Blank 12-16-02 
York Sample ID 02120492-05 02120492-06 

Matrix WATER WATER 
Parameter Method Unih R~ult11 MDL Results MDL 

Volatiles-8021 Halogenated SW846-8260 ui;/L --- --- --- ---
1, 1, 1.2-Tetrachloroethane Not detect~d 1 Not detectl':d I 

1, I , l ·Trichloroethane Not detected 1 Not detecttid l 
1, 1,2 ,2-Tetrachloroethane Not detected 1 Not detected 1 

1.1.2-Trichloroathane Not detected I Not dctt:ctt:d l 
I, 1-Dichloroethane Nol deLected l Not detected I 

1, I -Dichlorot1thvlene Not detected l No t detected I l 

l .2-Dichlorobenzene Not detected I I Not detected l 

l ,2·Dichloroethane Not detect~d I Nm detected I 
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I 
Client S11mole ID E·Blank 12-16·0.2 Trio Blau!' 12-16-0Z 
York Sam le ID I 02120492-05 Ol 120492-0() 

Matrix WATER --
'\'ATER 

Parameter Method Unib Results I MDL Results i MOL 
U-Dichloroethvlene (!'ow.I ) Not detected l l ~ot detected I I 

1.2-Dichloropropitne Not deteckd I Not detected I 
I 1,3-Dic..:hlorobenzene Not d;,tected 1 I ·~Jot detected l _J 

1,4-Dichlorober.~ene Not detected I Not detected :-~ 1-Chlorohexane Not detected I I Not detected 
2..Chloroethylvinyl ether Nor d~tected 1 I Not. detected ] __ ~_ 

2-Chtorotoluene Not detected 1 Not detected J --~· -4-Chlorotoluene Not dot<:.1cted 1 l-- Not di:tected I 
~· ·-·- ·-Benzvt chloride Not detected l 0 t= Not detected 10 

Bis(2-chloroethoxy)methw1e Noc dtittcted ; 10 10 Nor detected 
Bis(J..chloroisoprop:11I)11ther Nor detected 10 I Not delected 10 ' Bromobenzene Not detected 1 Not dl;ltected ' l I 

Bromodichloromethane Nol d~tt:cted I Not detected I -
8romoform Not detected 1 Not detected l 

Bromometha..ne Not detected 10 Not detected 10 
Carbon tecrachloride Not dete>eted I Not detected I ---
Chloroacetaldehyde Not detected 10 Not detected 10 

Chlorobenzem• Not detected 1 Notcreteded I 
Chloroethane Not de1c::cted 10 Not detected 10 
Chloroform Not detoctec! I Not detected l 

Chloroo1~thane Not detected 10 ! Not detected 10 

Chlorornethyl methyl ether Not detected l Not dt:itected 1 
cis-1,3-Dichloropropyfeno Not detecwd l Not detecceid 1 

Dibromochloromethane N 01 detected I Not detected 1 
Dibromomt:thane Not detected l Not detected l 

>-· 
Not detected l Not detected 1 Dichloroditluoromcithane 

Met11V lene chloride Not detected l 48 I 
T t:tnichloroethylene Not det1:eted I Not detected 1 

trans-1,3-DichloroeroQ)'lene Not detected l Not de:tected 1 
Trichloroethylene Not detected l Nut detected l -

Trich lorofluorom~th!IIlo Not detc:cUid l Not deiected 1 
Trichloropropane Not detec.ted I Not dt1tected 1 

Vinyl chloride Not dett:cted 10 Not detected 10 
Uni~ Key: For Waters/Liquids: mg/L "'ppm ; ug/L "° ppb for Soils/Solids: mg/kg"' pprr. ; ug/kg ~ ppb 

Notes for York Projeet No. 02120492 R 
l. The MDL (Minimum Detectable Limit) reported is adjusted for any dilution necessary due to the levels of t&rgo:1t and/or non· 
target anal:r1es and matrix interference. 
2. Samples ru-e retained for a period of thirty days after submitt&l of report, unless other arrangements are made. 
3. York's liability for the above data is limited to the dollar value paid to York. for th~ ri:ferenced project. 
4. Thi$ ri!port shall not be reproduced without the written approval of York Analytical Labo~atories, Inc. 
S. All samples wet':> recei,·ed in proper condition for am.lysi5 with propi:r docu.mt;!ntation. 
6. All analyses c.onducted met method or Laboratory SOP requirements. 
7. It is noted that TOC analyses reported herein were subcon,tr~cti:d to EAS Labs, \l/:itertown, CT. 

~~l.A-v\{ -IJ_ i u.~v 
Approved By: 41-- W Date: 12/30/2002 

Robert Q. Br dley 
Managing D' ector 
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DATA VALIDATION FOR: 

SITE: 

CONTRACT LAB: 

REVIEWER: 

DATE REVIEW COl\'.lPLETED: 

MATRIX: 

Volatile Organic Compounds (VOC's) 

Wallkill Well Fields (General Switch) 

York Analytical Laboratories, Inc. 
Stamford, CT 

Renee Cohen 

April, 2003 

Aqueous 

The data validation was performed according to the guidelines in the USEPA National Functional 
Guidelines for Organic Data Review. In addition, method and QC criteria specified in the NYSDEC 
ASP documents were cited. All data are considered valid and acceptable except those analytes which 
have been deemed unusable "R" (unreliable). Due to various QC problems some analytes may have 
been qualified with a "J" (estimated), "N" (presumptive evidence for the presence of the material, 
"U" (non-detect), or "JN" (presumptive evidence for the jlresence of the material at an estimated 
value) flag. All actions are detailed on the attached sheets. 

Table 1 of this report includes a cross reference between the field sample ID and laboratory sample 
ID used to perform data validation. Copies of the data qualifiers that may be used in this report are 
located in Appendix A of this report. Qualified data result pages are located in Appendix B of this 
report. Copies of the Chain of Custody (COC) documents are located in A1>pendix C of this report. 

A total of nineteen (19) wells and associated QC were collected at this site. Twenty percent (20%) of 
the samples were validated. This data assessment is for the review of four (4) aqueous samples, three 
(3) Trip Blank sample, th1·ee (3) Field Blank samples and three (3) Equipment Blank samples. 
Sam1>les were collected December 18, 2002, January 2, 2003 and January 6, 2003 and shipped to 
York Analytical Laboratories, Inc. located in Stamford, CT. Method of shipment was not noted on 
the COC documents. The sam1>les that were validated were received at the laboratory on December 
19, 2002, January 6, 2003 and January 7, 2003. 

The COC documents indicated that the sam1>les were to be analyzed for EPA Method 8021B 
Halogenated compounds. The laboratory analyzed all samples via USEPA Method 8260B and 
reported the Halogenated Volatile Organic Compound list. 



ORGANIC DA TA ASSESSMENT 

1. OVERVIEW: 

Samples associated with this data set were analyzed for Volatile Organic Analytes (VOA 's) . All analyses 
were pe1fonned in accordance with the NYSDC ASP methodologies. Data validation will utilize the 
validation guidelines listed above. however, QA/QC requirements of SW846 will supersede CLP 
requirements in terms of calibration (where applicable) and holding time. The COC documents indicated 
that the aqueous samples associated with th.is data set were to be analyzed and repo1ied for Volatile 
Organics analytes via SW846-Method 8021B. York Analytical Laboratories, Inc. analyzed the samples in 
th.is data set via USEPA Method 8260B. The laboratory reported the halogenated volatile organic analytes. 

York Analytical Laboratories generated a stand-alone report for each fraction in compliance with the NYS 
DEC ASP Category B deliverables. A summary of the applicable QC will be discussed at each section of 
the report. 

2. HOLDING TIME: 

The amount of an analyte in a sample can change with time due to chemical instability, degradation, 
volatilization, etc. H the specified holding time is exceeded, the data may not be valid. The NYS 
DEC ASP criteria specifies holding times for aqueous samples. These holding times are based on 
Validated Time of Sample Receipt (VTSR). 

Proper· 1>reservation of an aqueous sample is refrigeration at 4 degrees C until analysis. The holding 
time criteria for volatile organic samples is that properly aqueous samples are to be analyzed within 
ten (10) days of VTSR 

Sample Date - December 18, 2002 - The aqueous samples associated with this data set were collected on 
December 18. 2002 and received at the laboratory on December 19, 2002. The samples were analyzed 
December 31, 2002. Samples were analyzed outside the NYS DEC ASP holding times. however all 
analyses were completed within the method holding time. No action was taken based on this outlier. 

Sample Date - January 2, 2003 - The aqueous samples associated with this data set were collected on 
January 2, 2003 and received at the laboratory on January 6, 2003. The samples were analyzed on January 
10, 2003. All samples were analyzed within the method holding time. 

Sample Date - January 6, 2002 - The aqueous samples associated with this data set were collected on 
January 6, 2003 and received at the laboratory on January 7, 2003. The samples were analyzed on between 
January 10, 2003 and January 17, 2003 . All samples were analyzed within the method holding time. 
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ORGANIC DATA ASSESSMENT 

3. SURROGATES: 

Samples to be analyzed for Volatile Organic Analytes (VOA) are fo1iified with three (3) method 
recommended surrogate com1>ounds. These include 1,2-Dicbloroethane-d4, Toluene d8 and 
Bromofluorobenzene prior to analysis to evaluate the overall laboratory performance and the 
efficiency of the analytical technique. 

Sample Date - December 18, 2002 - The laboratory reported in house limits for each of the surrogate 
recoveries. The surrogate recoveries met QC criteria in all field samples and QC samples associated with 
this data set. 

Sample Date - January 2, 2003 - The laboratory rep01ted in house limits for each of the surrogate 
recoveries. The surrogate recoveries met QC criteria in all field samples and QC samples associated with 
this data set. 

Sample Date - January 6, 2003 - The laborat01y reported in house limits for each of the surrogate 
recoveries. The surrogate recoveries met QC criteria in all field samples and QC samples associated with 
this data set. 

4. MA TRIX SPIKE/SPIKE DUPLICATE, MS/MSD: 

The MS/MSD data are generated to determine the long-term precision and accuracy of the analytical 
method in various matrices and to demonstrate acceptable com1>ound recovery by the laboratory at 
the time of sample analysis. The MS/MSD may be used in conjunction with other QC criteria for 
additional qualification of data. 

York Analytical Laboratories, Inc. did not perform site- specific MS/MSD analyses on the aqueous samples 
in this data set. 

The laboratory prepared and analyzed a blank matrix spike/matrix spike duplicate with each batch of 
samples. All recoveries and RPD 's met QC criteria in each blank MS/MSD sample set. 
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ORGANIC DATA ASSESSMENT 

5. BLANK CONTAMINATION: 

Quality assurance (QA) blanks, such as the method, trip, field, or rinse blanks are prepared to 
identif)' any contamination which may have been introduced into the samples during sample 
preparation or field activity. Method blanks measure laboratory contamination. Trip blanks 
measure cross-contamination of samples during shipment. Field and rinse blanks measure cross­
contamination of samples during field 01lerations. Samples were onlJ qualified with those QC 
samples associated with the particular blank. 

A) Method Blank contamination 

Sam1>le Date - December 18, 2002 - One (1) method blank is associated with this data set. It was free 
from contamination of all target analytes with the exception of Methylene Chloride ( 1.43 ug/L). The 
laboratory did not provide spectra for this positive analyte for review. When detected in associated field 
samples it was qualified. 

Sample Date - Janaury 2, 2003 - One (1) method blank is associated with this data set. It was free from 
contamination of all target analytes with the exception ofBromomethane (1.30 ug/L) . The laboratory did 
not provide spectra for this positive analyte for review. Bromomethane was not detected in the validated 
samples, therefore, no action was taken. 

Sample Date - January 6, 2003 - Four (4) method blanks are associated with this data set. Each was free 
from contamination of target analytes with the exception of VELK (1/10/03) Bromomethane 1.30 ugL. 
This method blank is associated with the Field Blank san1ple. Bromomethane was not detected in the Field 
Blank samples, therefore, no action was taken. VBLK (1/17/03) contained low levels of Methylene 
Chloride (1.26 ug/L). This VBLK is associated with validated san1ple, MW-11 . Methylene Chloride was 
not detected in this samples, therefore. no action was taken. VBLK (1 /15/03) and VBLK (l/26/03) were 
free from all target analyte contamination. 

Qualified data result pages are located in Appendix B of this report. 

B) Field or Equipment Rinse Blank (ERB) contamination 

Sample Date - Decembe1· 18, 2002 - The F-Blank 12-18-02 was free from contamination of all target 
analytes. 

Sample Date - January 2, 2003 - The F-Blank 1-2-03 was free from contamination of all target analytes . 

Sample Date - January 6, 2003 - The F-Blank: 1-6-03 was free from contamination of all target analytes. 



ORGANIC DATA ASSESSMENT 

5. BLANK CONTAMINATION (cont'd): 

C) Trip Blank contamination 

Sample Date - December 18, 2002 - The Trip Blank 12-18-02 was free from contamination of all target 
analytes with the exception of Methylene Chloride (3 ug/L) . This analyte was also detected in the method 
blank and was qualified in the validated field sample. 

Sample Date - January 2, 2003 - The Trip Blank 1-2-03 was free from contamination of all target 
analytes. 

Sample Date - January 6, 2003 -The Trip Blank 1-6-03 was free from contamination of all target 
analytes. 

D) Equipment Blank contamination 

Sam1lle Date - December 18, 2002 - The E-Blank-12-18-02 was free from contamination of all target 
analytes with the exception ofTetrachloroethene (5.0 ug/L) . 

Sample Date - Janaury 2, 2003 - The E-Blank-1-2-03 was free from contamination of all target analytes 
with the exception of Tetrachloroethene (8. 0 ug/L). 

Sam1lle Date - January 6, 2003 -The E-Blank 1-6-03 was free from contamination of all target analytes . 



ORGANIC DATA ASSESSMENT 

6. GC/MS CALIBRATION: 

Satisfactory instrument calibration is established to ensure that the instrument is capable of 
producing acceptable quantitative data. An initial calibration demonstrates that the instrument is 
capable of giving acceptable performance at the beginning of an experimental sequence. The 
continuing calibration verifies that the instrnment is giviug satisfactory daily performance. 

A) RESPONSE FACTOR 

The response factor measures the instrument's response to specific chemical compounds. USEPA 
data review requires that the response factor of all analytes be greater than or equal to 0.05 in both 
initial and continuing calibration analyses. A value less than 0.05 indicates a serious detection and 
quantitation problem (poor sensitivity). The USEPA data validation criteria states that if the 
minimum RRF criteria is not met in an initial calibration the positive results are qualified "J". Non 
detect results in the initial calibration with a RRF <0.05 are qualified "R", unusable. If RRF criteria 
is not met in the continuing calibration curve analysis, effected positive analytes will be qualified "J" 
estimated. Those analytes not detected are not qualified. The SW-846 Methods cite specific analytes 
known as System Performance Check Compounds (SPCC). Minimum response criteria is set for 
these analytes. H the minimum criteria is not met, analyses must stop and the source of problems 
must be found and corrected. Data associated with this set has been reviewed for the criteria in the 
cited in the EPA Method and the USEPA review criteria. 

Sample Date - December 18, 2002- One (1) initial calibration curve analysis is associated with these 
sample analyses. The laboratory performed an initial multilevel calibration on December 30. 2002 for the 
VOA analytes. All response factor criteria was met in this initial calibration curve analysis. 

One (1) continuing standard calibration analyses are associated with this data set. All response factor 
criteria was met in each of the continuing calibration standard analyses. 

Sample Date - Januar)' 2, 2003 - One (1) initial calibration curve analysis is associated with these sample 
analyses. The laboratory perfonned an initial multilevel calibration on January 10, 2003 for the VOA 
analytes. All response factor criteria was met in this initial calibration curve analysis . 

One (1) continuing standard calibration analyses are associated with this data set. All response factor 
criteria was met in each of the continuing calibration standard analyses. 

Sample Date - January 6, 2003 - One (1) initial calibration curve analysis is associated with these sample 
analyses. The laboratory performed an initial multilevel calibration on January 10, 2003 for the VOA 
analytes. All response factor criteria was met in this initial calibration curve analysis. 

Four ( 4) continuing standard calibration analyses are associated with this data set. All response factor 
criteria was met in each of the continuing calibration standard analyses. 



I 
I 
I 

ORGANIC DATA ASSESSMENT 

6. GC/MS CALIBRATION (cont'd): 

B) PERCENT RELATIVE STANDARD DEVIATION (RSD) AND PERCENT DIFFERENCE 
(%D): 

Percent RSD is calculated from the initial calibration and is used to indicate the stability of the 
specific compound response factor over increasing concentration. Percent D compares the response 
factor of the compounds in the continuing calibration standard to the mean response factor (RRF) 
from the initial calibration. Percent D is a measure of the instrument's daily performance. USEPA 
data validation criteria states that the percent RSD of the initial calibration curve must be less than 
or equal to 30%. The %D must be <25% in the continuing calibration standard. This criteria has 
been a11plied to all target analytes. A value outside of these limits indicates potential detection and 
quantitation errors. For these reasons, all positive results are flagged as estimated, "J" and non­
detects may be flagged "UJ", based on professional judgement. If %RSD and %D grossly exceed 
QC criteria (>90%), non-detects data may be qualified "R", unuseable. Data associated with this set 
has been reviewed for the criteria in the cited in the USEPA Data Validation Guidelines. 

Sample Date - December 18, 2002 - One (1) initial calibration curve analysis is associated with these 
sample analyses. The laboratory performed an initial multilevel calibration on December 30. 2002 for the 
VOA analytes . All %RSD criteria was met for the target analytes in this data set. 

One (1) continuing calibration standard analysis is associated with this data set. The % Difference of all 
compounds was met in the continuing calibration standard analyses with the exception of those listed 
below: 

Instrument Date 

VOA No. 1 12/31 /02 

Analyte 

Dichlorodidluoromethane 
Trichlorofl uoromethane 

%Difference 

33.7 
33 .6 

Thses analytes have been qualified "UJ/J" estimated in the associated aqueous samples in this data set. 

Qualified data result pages are located in Appendix B of this report. 

Sample Date - Janua1·y 2, 2003 - One (1) initial calibration curve analysis is associated with these sample 
analyses. The laboratory performed an initial multilevel calibration on January 10, 2003 for the VOA 
analytes. All %RSD criteria was met for the target analytes in this data set. 

One (1) continuing calibration standard analysis is associated with this data set. The % Difference of all 
compounds was met in the continuing calibration standard analyses with the exception of those listed 
below: 

Instrument Date A.nalyte %Difference 

VOA No. 1 1/10/03 Dich.lorodidluoromethane 33 .7 

Thses analytes have been qualified "UJ/I'' estimated in the associated aqueous samples in this data set . 

Qualified data result pages are located in Appendix B of this report. 
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I 
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ORGANIC DATA ASSESSMENT 

6. GC/MS CALIBRATION (cont'd): 

B) PERCENT RELATIVE STANDARD DEVIATION (RSD) AND PERCENT DIFFERENCE 
(%D) (cont'd): 

Sample Date - January 6, 2003 - One (1) initial calibration curve analysis is associated with these sample 
analyses. The laboratory performed an initial multilevel calibration on January 10. 2003 for the VOA 
analytes. All %RSD criteria was met for the target analytes in this data set. 

Four ( 4) continuing calibration standard analyses are associated with this data set. The % Difference of all 
compounds was met in the continuing calibration standard analyses with the exception of those listed 
below: 

Instmmeot 
VOA No. 1 
VOA No. 1 

VOA No. l 

Date 
1/10/03 
1/15/03 

1/16/03 

Analyte 
Dichlorodidluoromethane 
Dich.lorodifluoromethane 
Chloromethane 
Bromomethane 
Trichlorofluoromethane 
Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 

%Difference 
33.7 
33.6 
31.6 
26.9 
28.1 
29.8 
26.9 
29.5 
27 .3 

Thses analytes have been qualified "UJ/I" estimated in the associated aqueous samples in this data set. 

Qualified data result pages are located in Appendix B of this report. 



ORGANIC DATA ASSESSMENT 

7. GC/MS INTERNAL STANDARDS PERFORMANCE: 

Internal standard (IS) pe1formance criteria ensure that the GC/MS sensitivity and response are 
stable during every run. The method recommends that the internal standard area count must not 
vary by more than a factor of 2 (-50%to +100%) from the associated continuing calibration 
standard. The method recommends that the retention time of the internal standanl must not vary 
more than ±30 seconds from the associated continuing calibration standard. The EPA CLP 
validation guidelines state that if the area count is outside the (-50% to +100%) range of the 
associated standard, all of the positive results for compounds quantitated using that IS are qualified 
estimated, "J", and all non-detects below 50% are qualified "UJ", non detects above 100% should 
not be qualified or "R" if there is a severe loss of sensith'ity. The internal standard evaluation 
criteria is applied to all field and QC samples. 

Sample Date - December 18, 2002 - All samples were spiked with the internal standards Fluorobenzene. 
Chlorobenzene-d5 and l ,4-Dichlorobenzene-d4 prior to analysis. The area counts and retention time of 
each internal standard met QC criteria in all field and QC samples in this data set. 

Sample Date - January 2, 2003 - All samples were spiked with the internal standards Fluorobenzene. 
Chlorobenzene-d5 and l ,4-Dichlorobenzene-d4 prior to analysis. The area counts and retention time of 
each internal standard met QC criteria in all field and QC samples in this data set. 

Sample Date - January 6, 2003- All samples were spiked with the internal standards Fluorobenzene. 
Chlorobenzene-d5 and l,4-Dichlorobenzene-d4 prior to analysis. The area counts and retention time of 
each internal standard met QC criteria in all field and QC samples in th.is data set. 

8. GC/MS MASS SPECTROMETER TUNING: 

Tuning and performance criteria are established to ensure adequate mass resolution, proper 
identification of compounds, and to some degree, sufficient instrument sensitivity. These criteria are 
not sample specific. Instrument performance is determined using standard materials. Therefore, 
these criteria should be met in all circumstances. The tuning standard for volatile organics is 
Bromofluorobenzene (BFB). If the mass calibration is in error, or missing, all associated data will be 
classified as unusable, "R". 

Sample Date - December 18, 2002 - All BFB Tunes associated with the samples in this data set met QC 
criteria. 

Sample Date - January 2, 2003 - All BFB Tunes associated with the samples in th.is data set met QC 
criteria. 

Sample Date - January 6, 2003 - All BFB Tunes associated with the samples in this data set met QC 
criteria. 



ORGANIC DATA ASSESSMENT 

9. CONIPOUND IDENTIFICATION: 

Target compounds are identified on the GC/MS by using the analyte's relathre reteotion time (RRT) 
and by comparison to the ion spectra obtained from knovm standards. For· the results to be a 
positive hit, the sample peak must be within± 0.06 RRT units of the standard compouncl, and have 
an ion spectra which bas a ratio of the primary and secondary ion inteusities with 20% of that in the 
standard compound. Concentration is quantitated from the initial calibration curve. The following 
comments regarding sample concentration and dilution are onl:i1 made for the Yalidated sample 
points. 

Sample MW-203F-l (02120517-02) was reported from a dilution of 100 due to the concentration of 1.2-
Dichloroethene (590 ug!L), Tetrachloroethene (5700 ug!L) and Trichloroethene (300 ug!L) detected in the 
sample. 

Sample MW-202-IF (03010083-01) was reported from a dili1tion of25 due to the concentration of 1.2-
Dichloroethene (230 ug!L) , Tetrachloroethene (450 ug!L) and Trichloroethene (1000 ug!L) detected in the 
sample. 

Sample MW-5-1 (03010083-03) was reported from a dilutio11of50 due to the concentration of 1.2-
Dichloroethene (350 ug!L), Tetrachloroethene (9800 ug!L) and Trichloroethene (160 ug!L) detected in the 
sample. 

10. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT 

Analytical QC criteria was met for these analyses. The data reported agrees with the raw data provided in 
the final report. The laboratory provided a complete data package and reported all data using acceptable 
protocols and laboratory qualifiers as defined in the report package. 

All data provided for this data set is acceptable for use, with noted data qualifiers. The qualified data result 
pages are located in Appendix B of this repo1t. 
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FIELD SAMPLE ID 

MW-203F-1 
Trip Blank 12-18 
F-Blank 12-18-02 
E-Blank 12-18-02 

MW-5-1 
Trip Blank 1/2/03 
F-Blank 1/2/03 
E-Blank 1/2/03 

MW-11 
Trip Blank 1/6/03 
F-Blank 1/6/03 
E-Blank 1/6/03 

LABORATORY ID 

02120517-02 
02120517-04 
02120517-05 
02120517-06 

03010083-03 
03010083-04 
03010083-05 
03010083-06 

03010123-02 
03010123-03 
03010123-04 
03010123-05 

2815 COVERED BRIDGE ROAD, MERRICK, NEW YORK 11566 
(516) 223-9761 •FAX (516) 223-0983 



Premier 'Environmenta[ Services. 

APPENDIX A 

2815 COVERED BRIDGE ROAD, MERRICK, NEW YORK 11566 
(516) 223-9761 • FAX (516) 223-0983 



Premier 'Environmenta[ Services. 

DA TA QUALIFIER DEFINITIONS 

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit. 

J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample. 

N - The analysis indicates the presence of an analyte for which there is presumptive 
evidence to make a "tentative identification." 

NJ - The analysis indicates the presence of an analyte that has been "tentatively identiifed" 
and the associated numerical value represents its approximate concentration. 

UJ - The analyte was not detected above the reported sample quantitation limit. However, 
the reported quantitation limit is approximate and may or may not represent the actual 
limit of quantitation necessary to accurately and precisely measure the analyte in the 
sample. 

R - The sample results are unreliable. The presence or absence of the analyte cannot be 
verified. 

K - The analyte is present. The reported value may be biased high. The actual value is 
expected to be lower than reported . 

L - The analyte is present. The reported value may be biased low. The actual value is 
expected to be higher than repo1ied . 

UL - The analyte was not detected, and the reported quantitation limit is probably higher 
than reported . 

2815 COVERED BRIDGE ROAD, MERRICK, NEW YORK 11566 
(516) 223-9761 •FAX (516) 223-0983 



Premier 'Environmenta[ Services. 

APPENDIXB 

2815 COVERED BRIDGE ROAD, MERRICK, NEW YORK 11566 
(516) 223-9761 •FAX (516) 223-0983 



YORK Form 1 
~~r~.m~----------~-o_la_t_i_le_O_r_,g=-a_n_ic_s_A_n_a_l ... Y_s_i_s_D_a_t_a_S_h_e_e_t-_8_0_2_1 H_W ___ _ 

Sample Amount: Soilz l .Og1Water=5 .0ml 

Matrix: WATER 

Dilution Factor: 100 
GC Colunm : DB-624, 50 m, 0.32mm id 

Client Snmpte ID Lab Sample ID 

MW-203F-I 02120517-02 

MW-203F-1 02120517-02 

MW-203F·I 02120517-02 

MW-203F-I 02120517-02 

MW-203F-I 02120517-02 

MIV-203f-I 02 120517-02 

MIV-203f-I 02 120517-02 

MIV-203F-1 021205 17-02 

MW-203F- I 021205 17-02 

MW-203F-I 02120517-02 

MW-203F-I 021205 17-02 

MW-203F-I 02120517-02 

MW-203F- 1 02120517-02 

MW-203F-I 02 120517-02 

MW-203F-I 021205 17-02 

MW-203F-I 02120517-02 

MW-203F-I 02120517-02 

MW-203F-1 021205 17-02 

MW-203F-I 02 120517-02 

MW-203F-I 02120517-02 

MW-203f· I 02 120517-02 

MW-203F- l 02120517-02 

MW-20JF-1 02120517-02 

MW-203F- I 02120517-02 

MW-203F-I 02 1205 17-02 

MW-203F- I 02 1205 17-02 

MW-203F-I 021205 17-02 

MW-203F- I 02120517-02 

MIV-203F-I 02120517-02 

MW-203F-I 021205 17-02 

MW-203F-1 021205 17-02 

MW-203F- I 02120517-02 

MW-203F-I 02120517-02 

Client Sample ID 

MW-203F-l 

Date Collected: 12/18/02 

Dale Recei\'ed: 12/ 19/02 SDG: 0212051 7 
~~~~~~~~~~~~~ 

Date Analyzed: 12/31/02 Lab ID: 02120517-02 
~~~~~~~~~~~~~ 

Level: LOW Lab File ID: \109124 .D 
~~~~~~~~ ~~~~~~~~~~~~~ 

Co mpound 

Benzyl chloride 

B is(2-ch loroethox y )methane 

Bis(2-chloroisoorooyl)ether 

Bromobenzene 

Bromodichloromelhane 

Bromofonn 

Bromomethane 

Carbon tetrachloride 

Chloroacetaldehyde 

Chlorobenzene 

Chloroethane 

Chloroform 

1-Chlorohexane 

2-Chloroethylvinyl ether 

Chloromethane 

Chloromethyl methyl ether 

2-Chlorotoluene 

4-Chlorotoluene 

Dibromochloromethane 

Dibromomethane 

l ,2-Dichlorobenzene 

l 3-Dichlorobenzene 

1,4-Didilurubenzene 

Dichlorodifluoromethane 

1, L-Dichloroethane 

1,2-Dichloroethane 

L, L-Dichloroethvlene 

1,2-Dichloroethv\ene !Total) 

1,2-Dichloroorooane 

cis-L ,3 -Dichlorooroovlene 

trans-1,3-Dichlorooroovlene 

Methylene chloride 

1, L, 1,2-Tetrachloroethane 

Form 1-VOA 

CONCENTRATION 

UN ITS: ti g/L 

Rcsults/Qualilier 

1000 u 

1000 u 

1000 u 

100 u 

100 u 

lOOU 

1000 u 

100 u 
1000 u 
lOOU 

1000 u 
100 u 
100 u 
100 u 

1000 u 

100 u 

100 u 
100 u 

100 u 

100 u 
LOO U 

LOO U 

100 u 

LOO U 

LOO U 

100 u 

100 u 
590(cis -) 

100 u 

100 u 

100 u 

670 :$ lj 
100 u 

000028 



YORK Forrn 1 
~'Wf.~l~~~~~~~ .. .._~~~~~~~~~~V~o_!a~t1_·1_e_O~r~g~a_n~ic_s~A~n-a_l~y-s_1_·s~CJ~a_t_a_S~h_e_e~t-_8_2_6~0~~~~ 

Cli ent Snmp le J[) Lab S:implc 10 Co mp ound 

M IV -20JF -1 0212051 7-02 I, 1,2,2-Tetrachloroethane 

MIV-203F-1 0212051 7-0l Tetrachloroethvlene 

M IV -20JF-1 01120517-02 I, I, I-Trichloroethane 

MW-lOJf-1 0212051 7-01 l , l,2-Trichloroethane 

MW -203F-1 02120511-02 Trichloroethylene 

MW-203F-1 02120517-02 Trichlorofluoromethane 

MW-203F-1 02 1205 17-02 Trichloropropane 

MW-20JF- 1 02120517-02 Vinyl chlorid e 

Form 1·VOA 

Client Snmple fD 

l\l\Y.-2Q3F-l 

CONC ENTRA TIOt< 

llN ITS ug/L 

Resu lts/Qun Ii nu 

100 u 
5700 

100 u 
100 u 
300 

100 u 
100 U 

1000 u 

Page 2 of 2 

000029 



YORK Form 1 
.. -~=~=~,:,,""""'"'----------V_o_!_a_t_il_e_O_r~g-a_n_1_·c_s_A_n_a __ !y __ s_is_O_a_t_a_S_h_e_e_t_-_B_0_2_1_H_W ___ _ 

Sample Amounl Soil= l .Ogl\\'ater-5.0ntl 

tvlatri x \\'ATER 

Dilution Fac lor 
GC Columi1 : DB-62; , 50 m, O.J2mm id 

Clienl S:11npl e ID Lab Sample ID 

Trip Blank-12- 18 -0 l 02120517-04 

Trip Blanl:-12-18-02 02120517 -04 

Trip Blank-12- 18 -02 02120517-04 

Trip Blank-12 -18-02 02120517-04 

Trip Blank-12- 18-02 02120517-04 

Trip Blank-12-18-02 021205 17-04 

Trip Blank- 12- 18-02 02120517-04 

Trip Blank-12-18-02 02 1205 17-04 

Trip Blank-12-18-02 02120517-04 

Trio Blank-12- 18-02 02120517-04 

Trio Blank-12-18-02 02120517-04 

Trip Blank-12-18-02 02120517-04 

Trip Blank-12-18-02 02120517-04 

Trip Blank-12- 18-02 02120517-04 

Trip Blank-12-18-02 02120517-04 

Trip Blank-12-18-02 021205 17-04 

Trip Blank-12-18-02 021205 17-04 

Trip Blank-12-18-02 02120517-04 

Trip Blank-12- 18-02 02 120517-04 

Trip Blank- 12- 18-02 02120517-04 

Trio Blank-12- 18-02 02120517-04 

Trip Blank-12- 18-02 02120517 -04 

TriD nl.:mk - 12 · 1 S-02 02120517-0-l 

Trio Blank- 12- 18-02 02120517-04 

IT rip Blank- 12-18-02 02 120517 -04 

Trio Blank-12-18-02 02 120517-04 

Trio Blank-12- 1 8-02 02120517 -04 

Trip Blank-12-18-02 02 120517-04 

Trip Blank-12 -1 8-02 02120517-04 

Trip Blank-12-18-02 02120517-04 

Trip Blank-12-18-02 02120517-04 

Trip Blank- 12-18-02 02120517 -04 

Trip Blank-12 -18-02 02120517-04 

Date Collected· 12118102 

Date Rece ived: 12119102 

Date Analyzed· 12/31102 

Level : LOW 

Compound 

Benzyl chloride 

Bis(2-chloroelhoxy)melhane 

B is(2 -chloroi sopropyl)elher 

Bromobenzene 

Bromodichloromelhane 

Bromofonn 

Bromomethane 

Carbon tetrachloride 

ChloroacetaJdehvde 

Chlorobenzene 

Chloroethane 

Chloroform 

1-Chlorohexane 

2-Chloroethvlvinvl ether 

Chloromethane 

Chloromethvl methvl ether 

2-Chlorotoluene 

4-Chlorotoluene 

DibromochJoromethane 

Dibromomethane 

I ,2-Dichlorobenzene 

l ,3-Dichlorobenzene 

l .~-Dichlorobcn ze ne 

Dichlorodifluoromethane 

l, 1-Dichloroethane 

l ,2-Dichloroethane 

l, 1-Dichloroethvlene 

1,2-Dichloroethvlene (Total) 

J ,2-Dichloropropane 

cis-1,3-Dichlorooroovlene 

trans · I ,3-Dichloroorovvlene 

Methvlene chloride 

1, 1, 1,2-Tetrachloroethane 

Form 1-VOA 

C/1e111 Sn111ple ID 

Trip Blank-12-181 

CONCENTRATION 
UN ITS· ng/l_ 

Results/Q ualifier 

IOU 

10 u 

10 u 

IU 

IU 

lU 

10 u 

J U 

JO u 

lU 

IOU 

lU 

IU 

lU 

IOU 

IU 

IU 

JU 

JU 

JU 

lU 

I U 

lU 

IU 

I U 

JU 

I U 

lU 

lU 

IU 

JU 

3 It 
JU 

-V.J 

\.) 

000 046 



YORK Form 1 
~~~~~~l~;,~~·~,~~~~~~~~~~-V_o_!_a_t_il_e_O~r~g~a_n_1_·c_s~A_n~a~ly~s~is~D-a~ta~S-l_1_e_e_t_-8~2-6_0~~~---

Cli enl Snmrle lD Lob Samrle lD Co mpound 

Trip Blank- 12-18-02 0212051 7-04 I, l ,2,2 -Tetrachloroethane 

Trip Blank- l l-18 -02 02120517 -04 Tetrac hloroethvlene 

Trip Blank- 12- 18-02 02120517-04 I ,I, I-Trichloroethane 

Trip Blank-12-18-02 02120517-04 1,1 ,2-Tri chloroethane 

Trip Blank-12- 18-02 02120517-04 Trichloroethvlene 

Trip Dlank - 12- 18-02 021205 17-04 Trichlorofluoromethane 

Trip Blank- 12-18-02 02120517-04 Trichloropropane 

Trip Blank- 12-18-02 02 120517-04 Vinyl chloride 

Form 1-VOA 

Client Sample ID 

Trip Blank-12-181 

CONCENT R.'I TIU!' 

l_ INITS 11 g;1_ 

Results/Qualifier 

IU 

JU 

Ill 

JU 

JU 

I U 

IU 

10 u 

Page 2 of 2 

v :r 

000047 



YORK Form 1 
Ana11'tica1 Laboratories, inc. Volatile Organics Analysis Data SfJeet-8021 HW 

1Si.i~'r47~~~~~~r~~~~~~~~~~~~~~~~~~~""-~~~~~~....:.~~~~~~~~~~~~~~~~~~~ 

Sample Amount. Soil= I .O giW otor=5.011~ 

f\l al"ri x WATER 

Diluti on Factor 
GC Column . 08 ·624, 50 m, 0 32mm 1d 

Client Sample ID Lnb Sample TD 

F-Blank-12-18-02 02120 51 7-05 

F-Blank-12-18-02 02120517-0 5 

F-Blanl:- 12-18-02 0212051 7-05 

F-B lank-12-18-02 0212051 7-05 

F-Blank- 12-18-02 02120517-05 

F-B lank- 12-18-02 021205 17-05 

F-Blank-12- 18-02 02120517-05 

F-B lank-1 2-18-02 02120517-05 

F-Blank-12-18-02 02 120517-05 

F-Blanl:-12- 18-02 021205 17-05 

F-Bla11k-l 2-18-02 02120517-05 

F-Blank-12-18-02 02120517-05 

F-B lank-1 2-18-02 02 120517 -05 

F-Blank-12-18-02 02 120517 -05 

F-Blank- 12-18-02 02120511 -05 

F-Blank- 12-18-02 02120517-05 

F-Blank- 12-18-02 02120517-05 

F-Blank-12- 18-02 021205 17-05 

F-Blank- 12-18-02 02120517-05 

F-Blank- 12-18-02 02 120517-05 

F-Blank- 12- 18-02 02 1205 17-05 

F-Blank- 12-18-02 02120517-05 

f -D11.111k-12-1 8·02 0212051 i' -05 

F-Blank-12-18-02 021205 17-05 

F-Blank-12-18-02 02 1205 17-05 

F-Blank-12- 18-02 02120517-05 

F-B lank- 12-18-02 02120517-05 

F-Blank-12-18-02 021205 17-05 

F-Blank-1 2-18-02 02120517 -05 

F-Blank-12-18-02 02120517-05 

F-Blank-12-18-02 02120517 -05 

F-Blank-12-18-02 02120517-05 

F-Blank-12-18-02 02120517-05 

Clien t Sample ID 

F-Blank-12-18 -021 

Date Collected: J 211 8102 

Date Re cel\·ed : 12119102 SDG 02 12051 7 
Date Anal l'zed. 12/31 /02 Lab ID 021 20 51 7-05 

~~~~~~~~~~~~~~ 

Level : LOW Lab File ID V 09 I 27 D 
~~~~--~~~- -~~~~~~~~~~~~~-

Compou nd 

Benzyl chloride 

Bis( 2-ch I oroeth ox y )methane 

Bis(2-chloroisoorooyl)ether 

Bromobenzene 

Bromodichloromethane 

Bromofonn 

Bromomethane 

Carbon tetrach loride 

Chloroacetaldehyde 

Chlorobenzene 

Chloroethane 

Chlorofom1 

1-Chlorohexane 

2-Chloroethvlv invl ether 

Chloromethane 

Chloromethyl methyl ether 

2-Chlorololuene 

4-Chlorololuene 

Dibromochloromethane 

Dibromomethane 

1,2-Dichlorobenzene 

1,3-DichJ orobenzene 

I ,~-Di.:hlo robenz~ne 

Dichlorodi fl uoromethane 

I, 1-Dichloroethane 

1,2-Dichloroethane 

J, 1-Dich\oroet\wJene 

1,2-Dichloroethylene (Total) 

1,2-Dichloropropane 

cis -J ,3-Dich\oropropyJene 

trans-J ,3-DichJoropropv\ene 

Methylene chloride 

I, I, 1,2-Tetrachloroethane 

Form 1-VOA 

CONCENTP.·\ T ION 

llN IT~ ug/1 

Rcsulls/Quali fi er 

\0 u 

10 u 

\0 u 

IU 

IU 

\U 

10 u 
JU 

JOU 

IU 

10 u 

JU 

IU 

JU 

10 u 

IU 

lU 

JU 

IU 

J U 

lU 

IU 

JU 

JU 

JU 

JU 

IU 

I U 

JU 

JU 

\U 

IU 

lU 

000 054 



YORK Form 1 
~~"m;~~i11~i~.~=~~.~~""'"'-----------V_o_l_a_t_i l_e_O_r""g'-a_1_11'-· c_s:__A....;n_....;a""'ly:....s....;_is;;__D-'-a'-t_a_S_h....;e;_e;_t;_-....;8....;2....;6....;0 ___ _ 

Client S:unplc ID LA b Sample ID Comp ound 

F-Blank-12- 18-02 02 1205 17-0 l 1,1,2,2-Tetrachloroelhane 

F-Blank- 12- 18-02 02 12051 7-0 5 Tetrac hloroe th vlene 

F- Blan k- 12- 18-02 02 1205 17-05 I , I, I -Tri chloroethane 

F- Blank - 12- 18-02 02 1205 17-05 l , I ,2-Trichloroethane 

F-B lank- 12-18-02 02120517-0 5 Trichloroethylene 

F-B lank- 12-18-02 02 1205 17-05 T richlorofluoromethane 

F- Blank-12- 18-02 02 120 51 7-05 Trichloroorooane 

F-Blank- 12- 18-02 021205 17-05 Vinyl chloride 

Form 1-VOA 

Client Sample ID 

F-Blank-12-18-021 

CONCENTR . .; TIQIJ 

UN ITS ug/l 

Result s/Q ua lifi er 

lll 

JU 

JU 

lU 

lU 

I U 

I U 

10 u 

Page 2 of 2 

u.:r 

000 055 



-YORK Form 1 
owilil'~~~!~i~~~i'"""'"'----------V_o_l_a_t_il_e_O_r""'g'-a-r_11_· c_s_A_n_a .... ly~s_is_D_a_t_a_S_h_e_e_t_-_B_0_2_1_H_W ___ _ 

Sample Amount· Soil= I .Ogl\\' a le r= 5.0n~ 

fvlatrix · WATER 

Di lution Factor 
GC Colunm 08-624, 50 m, OJ2rnm id 

Client Samp le lD Lab Sample ID 

E-Blank-12- 18·02 02120517-0 6 

E-B lank-12-18-02 02 1205 17-06 

E-Blank-12-18-02 02120517-06 

E·Blank· 12· I 8·02 02 120517-06 

E-Blank-12-18-02 02 12051 7-06 

E-Blank-12-18-02 02120517-06 

E-Blank-12-18-02 02120517-06 

E·Blank-12-18-02 02120517-06 

E-Blank-12-18·02 021205 17-06 

E·Blank-12-18-02 02 120517-06 

E-Blank-12-18-02 021205 17-06 

E-Blank· 12- 18-02 021205 17 -06 

E·Blank· 12-18-02 0212051 7-06 

E-Blank-12-18-02 02120517-06 

E·Blank· 12-18-02 02120517-06 

E-Blrnk-12-18-02 02120517-06 

E-Blank·l 2-18-02 02120517-06 

E-B lank- 12- 18-02 02120517-06 

E-Blank-12-18-02 02120517-06 

E-Blank-12· 18·02 02120517-06 

E-Blank-12-18-02 02120517-06 

E·Blank-12-18-02 02120517-06 

E-Bl•nk- 12-18-02 02 120517-06 

E-Blank-12- 18-02 02120517-06 

E-Blmk-12-18-02 02120517-06 

E-Blank-12- 18-02 02 1205 17-06 

E-Blank-12-18-02 02120517-06 

E-Blank-12- 18-02 02120517-06 

E-Blank-12-18-02 02 120517-06 

E-Blank-12-18-02 02 120517 -06 

E·Blank-12- 18·02 02120517-06 

E·Blank-12- 18 ·02 021 20517-06 

E-Blank· 12-18-02 0212051 7-06 

Clie111 Sample ID 

E-Blank-12-18-02\ 

Dale Collecled· 12.'18102 

Dale Rece ived · 12/19/02 SDG 02 120517 
~~~~~~~~~~~~-

Date Analyzed . 12/31 /02 Lab ID 0212051 7-06 
~~~~~~~~~~-

le"e\. LOW ------- Lab File ID __ \ _'0'-9_1_2-'--8_0 _____ _ 

Compound 

Benzyl chloride 

Bis(2-chloroethox v )methane 

Bis(2-chloroisopropyl)ether 

Bromobenzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon tetrachloride 

Chloroaceta ldehvde 

Chlorobenzene 

Chloroethane 

Chloroform 

1-Chlorohexane 

2-Chloroethylvinyl ether 

Chloromethane 

Chloromethyl methyl ether 

2-Chlorotoluene 

4-Chlorotoluene 

Dibromochloromethane 

Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

l ,4-Dichlorobenzene 

Dichlorodifluoromethane 

1,1 -Dichloroethane 

1,2-Dichloroethane 

I, l -Dichloroethylene 

l,2-Dichloroethvlene (Total) 

1,2 -Dich loropropane 

cis -1 ,3-Dichloropropylene 

trans-1 ,3-Dichloropropylene 

Methvlene chloride 

I, l , 1,2-Tetrachloroethane 

Form 1-VOA 

C ONCENTRA TlotJ 

l'NI TS· 11 gfL 

Result s/Quali ficr 

10 u 

JOU 

JO U 

IU 

JU 

lU 

10 u 

JU 

10 u 
JU 

10 u 
JU 

JU 

lU 

10 u 

l u 
lU 

lU 

JU 

JU 

JU 

lU 

JU 

lU 

lU 

I U 

JU 

lU 

lU 

JU 

lU 

1 u 
1 u 

V.T 

000061 



YORK Form 1 
a:~~~~~1n1®-"~~~~~~~~~~~V_o_l_a_t_il_e~O-r~·g~a_n~ic_s~A_n~a~/y..._s_is~D~a-t_a_S~h-e_e_t_-_8_2_6_0~~~~ 

Clienl Sampl e ID Lob Sampl e ID Compound 

E-B lank- 12-18-02 021 205 17-06 I, 1,2,2 -Tetrachloroethane 

E-B lank -1 2-18-02 0212051 7-06 Tetrachloroethvlene 

E- Blank-12- 18-02 02120517 -06 1, I, I-Trichloroethane 

E-Blank -12- 18-02 02 1205 17-06 I, 1,2 -Trichloroethan e 

E-Blank-12- 18-02 02 1205 17-06 Trichloroethylene 

E-Blank-12-1 8-02 021 205 17-06 Trichloroflu oromethane 

E-Blank- 12-1 8-02 02 120517-06 Trichloropropane 

E-Blank- 12-18-02 02 1205 17-06 Vinyl chl01ide 

Form 1-VOA 

Client S11111p /e ID 

E-Blank-12-1 8-021 

CO NCENTR ,\ TI ON 
UNITS ugfl 

Res ults!Qunli!l er 

lU 

5 

lU 

lU 

l U 

l U 

IU 

10 u 

Page 2 of 2 

u:::.r 

000062 



I 

YORK Form 1 
l\.'!1\Bt!c:itt!i~==..W.i::t""""'..,..---------V-o_/a_t_il_e_O_r""g_a_n_i_c_s_A_n_a_l"'"y_s_is_O_a_ta_S_h_e_e_t-_8_0_2_1 H_W ___ _ 

Sample Amount Soil= I .Og/W ater-5.0ntl 

Marri x \\'ATER 

Dilution Factor 25 

GC Column . DB -624, 50 m, O. l2mm id 

Client Samp le IO Lab Sample ID 

MW-202-IF 030 I 0083-0 I 

MW-202-IF 030 I 0083-0 I 

MW-202-1 F 030t0083-0I 

MW-202-IF 030 10083-01 

MW-202-tf 030 I 0083-0 I 

MW-202-IF 030 I 0083-0 I 

MW-202-1 F 030 I 0083-0 I 

MW-202- IF 030 I 0083-0 I 

MW-202-IF 030 I 0083-0 I 

MW-202-IF 030 I 0083-0 I 

MW-202-lf 030 I 0083-0 I 

MW-202-IF 030 I 0083-0 I 

MW-202-IF 030 I 0083-0 I 

MW-202-IF 030 10083-0 I 

MW-202-IF 030 I 0083-0 I 

MW-202-IF 03010083-01 

MW-202-IF 030 I 0083-0 I 

MW-202-IF 03010083-01 

MW-202-IF 03010083-01 

MW-202-IF 030 10083-01 

MW-202-I F 03010083-01 

MW-202-IF 03010083-01 

M\\'-202-IF 03010063-01 

MW-202-IF 03010083-01 

MW-202-IF 030 10083-01 

MW-202-IF 030 I 0083-0 I 

MW-202-IF 030 I 0083-0 I 

MW-202-IF 030 I 0083-0 I 

MW-202-IF 030 I 0083-0 I 

MW-202-IF 03010083-01 

MW-202-IF 030 I 0083-0 I 

MW-202-IF 030 I 0083-0 I 

MW-202-IF 03010083-01 

Clic111 Sample ID 

l\fW-202-lF 

Dale Co ll ec ted: 0 l/02103 

Date Rece ived 01106103 SDG 03010083 
~~~~~~~~~~~~~ 

Date Anal yzed 01 110103 Lab ID 0301008 3-0 J 
~~~~~~~~~~~~~ 

Le vel : LOW Lab File ID : \109406 .D 
~~~~~~~~ ~~~~~~~~~~~~~ 

Compound 

Benzyl chloride 

Bis(2-chloroethoxv)melhane 

Bis(2-chloroisopropyl)ether 

Bromobenzene 

Bromodichloromethane 

Bromofom1 

Bromomethane 

Carbon tetrachloride 

Chloroacetaldehyde 

Chlorobenzene 

Chloroethane 

Chlorofonn 

1-Chlorohexane 

2-Chloroethylvinvl ether 

Chloromethane 

Chloromethvl methyl ether 

2-Chlorotoluene 

4-Chloroto luene 

Dibromochloromethane 

Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Dichlorodifluoromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

l,l -Dichloroethvlene 

1,2-Dichloroethvlene CT otall 

l ,2-Dichloroorooane 

cis -1 ,3 -Dichlorooroovlene 

trans-1 ,3-Dichloropropylene 

Methylene chloride 

1, l, 1,2-Tetrachloroethane 

Form 1-VOA 

CONCENTRA TJ ON 
Lry-J ITS ugfl 

Results/Qualirler 

250 u 

250 u 

250 u 

25 u 

25 u 

25 u 

250 u 

25 u 

250 u 

25 u 

250 u 

25 u 

25 u 

25 u 

250 u 

25 u 

25 u 
25 u 
25 u 

25 u 
25 u 

25 u 
25 u 
25 u 

25 u 

25 u 

25 u 

230(cis-) 

25 u 

25 u 

25 u 

56 s/ 
" 

25 u 
u 



YORK 
Analytical Laboratories, Inc. 

tJmQ . . 3MLE&L ::::::z:uzz::w: 

Cli en t Sa mple ID Lah Sa mple ID 

M\1'·202· 1 F 030 I 008.\·0 I 

MW·202-IF 030 10083·01 

M ll'·202· 1f 030 I 0083·01 

MW -202·1F 030 I 0083·0 I 

M W·202· IF 030 I 0083-0 I 

MW·202- IF 030 10083-0 1 

M W· 20 2-IF 03 0 I 0083-01 

MW·202- IF 030 I 0083 ·0 I 

Form 1 
Volatile Organics Analysis Data Sheet~8260 

Co mpound 

l, l ,2,2-Tetrachloroelhane 

TelTac hloroelhylene 

I, l, l -Trichloroelhane 

l, l,2-Trich loroethane 

Trichloroelhylene 

TrichloroCluoromelhane 

Tri chloroorooane 

Vinyl chloride 

Form 1·VOA 

Clienr Sample ID 

l\IW-202 -1 F 

CONCENTRATION 

L'NITS ugfl 

Resu lt~ /Qu a lifi e r 

25 u 

450 

25 u 

25 u 

1000 

25 u 

25 u 

250 u 

Page 2 of 2 



YORK Form 1 
Analytical Laboratories, Inc. Volatile Organics Analysis Data Sheet-8021 HW l"ai!ll.:o;IMitNA .El .. G4UZ.WZ£&A44ih!twal ________________ _..._ _____ __.._ _________________ _ 

Sample Amount· Soil= I .O g'W ater- 5.0ml 

Matrix · WATER 

Dilution Factor so 
GC Column: DB·624, 50 rn, O.Jlrn rn id 

Client Sample TD Lab Sample TD 

M\V -5- 1 03010083-0l 

MW-5-1 OJO I 0083-0J 

MW-5- 1 OJOJ 0083-0l 

MW-5-1 OJO I 0083-0J 

M\V-5 -1 030 I 0083-0l 

MW-5-1 03010083-03 

MW-5-1 030 I 0083-03 

MW-5-1 030 I 0083-03 

MW-l - 1 030 10083-0l 

MW-5·1 030 I 0083-03 

MW-5-1 030 I 0083-03 

MW-5-1 .030 I 0083-03 

MW-5-1 03010083-03 

MW-5-1 03010083-03 

MW-5-1 030 I 0083 -0l 

MW-5-J 030 10083-03 

MW-5-1 030 I 0083-03 

MW-5-1 030 I 0083-03 

MW-5-1 030 I 0083 -03 

MW-5-1 030 10083-03 

MW-5-1 03010083-03 

MW-5-1 03010083 -03 

f\IW-5 - 1 03010083-0J 

MW-5- l 03010083-03 

MW-5-1 03010083-03 

MW-5·1 03010083-03 

MIV-5-l 03010083-03 

MW-5 -1 03010083·03 

MW-5- J 030 10083-03 

MW-5-1 030 I 0083-03 

~1W · 5·1 030 I 0083·03 

MW-5-1 030 I 0083-0l 

MW-5-1 030 I 0083 -03 

Date Collected: 01 /02/03 

Date Received: 01 106103 

Date Analyzed : 01/11 /03 

Level : LOW 

Com pound 

Benzy\ chloride 

Bis(2-chloroethoxv)melhane 

Bis(2-ch\oroisopropyl)elher 

Bromobenzene 

Bromodichloromethane 

Brornoform 

Brornomethane 

Carbon tetrachloride 

Chloroacetaldehyde 

Chlorobenzene 

Chloroelhane 

Chloroform 

1-Chlorohexane 

2-Chloroethvlvinvl ether 

Chlorornethane 

Chloromethvl methyl ether 

2-Chlorotoluene 

4-Chlorotoluene 

Dibromochloromethane 

Dibrornornethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Dich\orodifluorornethane 

l, 1-Dichloroethane 

1,2-Dich\oroethane 

I, 1-Dichloroethvlene 

1,2-Dichloroethvlene (Total) 

l,2-Dichloroorooane 

cis-l ,3-Dichlorooroovlene 

trans-1,3 -Dichloropropylene 

Methvlene chloride 

l, 1, 1,2-Tetrachloroethane 

Form 1·YOA 

C!ie111 Sample JD 

MW-5-1 

CONCENTRATION 

l'NTTS ugn 

Res u \l s/Q ua\ ifier 

500 u 
500 u 
soo u 
sou 
sou 
sou 
soo u 
sou 
soo u 
sou 
soo u 
sou 
sou 
sou 
soo u 
sou 
sou 
sou 
sou 
sou 
sou 
sou 
Su U 

50 u 
sou 
50 u 
sou 
350(cis-) 

sou 
sou 
sou 
94 11 

50 u 
I..) 

v:r 

COOJ37 



YORK Form 1 
Ana 111ical Laboratories, Inc. Volatile Organics Analysis Data Sheet-8260 

IS!lM'!!llJ•!W£~~~~~~~~~~~~~~~~~~~~.:.o.~~~~~~.:....~~~~~~~~~~~~~~~~-

Client Somple H1 Loh Snmple ID Co mpound 

MW-5 - 1 030 10083-03 1,1 ,2,2-Tetrachloroethan e 

MW-5-1 030 I 0083-03 Tetrachloroeth ylene 

MW-5 - 1 030 I 0083-0 3 I, I, I-Trichloroethane 

MW-5 - 1 030 I 0083-03 I , 1,2-Trichloroethane 

MW -5- 1 030 I 0083-03 Trichloroethvlene 

M W-5-1 030 10083-03 Trichlorofi uoromethane 

MW-5-1 030 I 0083-03 Trichl oropropane 

MW-5-1 030 I 0083-03 Vinyl chloride 

Form 1-VOA 

Clielli Sample ID 

I\ f\\'-5-1 

CONCEN TRI\ TION 

UN ITS· ug/L 

Rrsult , IQ11 nlifi r r 

50 u 

9800 

50 LI 

50 u 

160 

50 u 

50 u 

500 u 

Page 2 of 2 

C00 038 



YORK Form 1 
mi..,:;;xi~~~i,,.=,_. _________ V_o_la_t_i_le_O_r""'g_a_n_i_c_s_A_n_a ..... ly,_s_1_·s_D_a_t_a_S_h_e_e_t_-8_0_2_1 H_W __ _ 

Sample Amoum Soil= l .Ogl\l'aler'S . l•n~ 

J\!atn x WATER 

Dilution Factor 
GC Column DB-6H, 50 m, O.Jlmmid 

Client Sa mple ID L•b Sample ID 

Trip Blank 1-2-03 030 I 0083-04 

Tri p Blank 1-2-03 03010083-04 

Trip Blank 1-2-03 030 I 0083-04 

Trip Blank 1-2-03 030 I 0083-04 

Trip Blank 1-2-03 030 I 0083-04 

Trip Blank 1-2-03 030 I 0083-04 

Trip Blank 1-2-03 030 I 0083-04 

Trio Blank 1-2-03 030 I 0083-04 

ITrin Blank 1-2-03 030 I 0083-04 

Trip Blank 1-2-03 030 I 0083-04 

Trip Blank 1-2-03 030 I 0083-04 

Trio Blank 1-2-03 030 I 0083-04 

Trip Blank 1-2-03 030 I 0083-04 

Trio Blank 1-2-03 030 I 0083-04 

Trip Blank 1-2-03 030 t 0083-04 

Trip Blank 1-2-03 030 l 0083-04 

ITrio Blank t-2-03 030 t 0083-04 

Trio Blank 1-2-03 030 I 0083-04 

Trio Bla nk 1-2-03 030 t 0083-04 

Trio Blank 1-2-03 03010083-04 

Tri o Blank 1-2-03 030 I 0083-04 

Trip Blank 1-2-03 030 I 0083-04 

Trip Blank 1-2-03 030 I 0083-04 

Trip Blank 1-2-03 030 I 0083-04 

Tri p Blank 1-2-03 030 I 0083-04 

Trip Bl ank 1-2-03 030 I 0083 -04 

Trio Blank 1-2-03 030 I 0083-04 

Trio Blank 1-2-03 030 10083-04 

Trip Blank 1-2 -03 030 t 0083-04 

Trip Blank 1-2-03 03010083-04 

Trip Blank 1-2 -03 030 I 0083-04 

Trio Blank 1-2-03 03010083 -04 

Trip Blank 1-2-03 030 I 0083-04 

Date Collected· 01102103 

Date Recei ved : 01106103 

Date Analyzed : 01/11/03 

Level : LOW 

Compou nd 

Benzyl chloride 

Bis(2-chloroelhoxvlmethane 

Bis(2-chloroisoproovllether 

Bromobenzene 

B romod i ch loromelhane 

Bromofonn 

Bromomethane 

Carbon tetrachloride 

ChloroacetaJdehvde 

Chlorobenzene 

Chloroethane 

Chlorofonn 

1-ChJorohexane 

2-Chloroethvlvinvl ether 

Chloromethane 

Chloromethvl methvl ether 

2-Chlorotoluene 

4-ChlorotoJuene 

Dibromochloromethane 

Dibromomethane 

1,2-Dichlorobenzene 

J ,3-Dichlorobenzene 

l ,4-Dichlorobenzene 

Dichlorod ifl uoromethane 

J, 1-Dichloroethane 

I ,2-Dichloroethane 

1, 1-Dichloroethvlene 

J ,2-DichJoroethvlene <Total) 

1 ,2-Dichloroorooane 

cis-J ,3-Dichloroorooylene 

trans-1,3-DichlorooroovJene 

Melhvlene chloride 

J, I, 1,2-Tetrachloroethane 

Form 1·YOA 

Client Sample fD 

Trip Blank l -2-0?1 

SDG . 030 10083 
~-------'-"-'----~ 

Lab ID 030 I 0083-04 
~~~~~~~~~~~~~-

Lab File ID __ \--'0.::...:...94 __ 0:..:9-'D=--------
CONCENTRA TtON 

UNITS ug/ l_ 

Results/Qua lifier 

10 u 

10 u 

JO u 

lU 

J U 

lU 

JO u 

JU 

JO u 
lU 

10 u 
1 u 
JU 

lU 

10 u 

lU 

1 u 
I U 

J U 

JU 

JU 

lU 

lU 

JU 

JU 

l U 

I U 

JU 

I U 

JU 

JU 

JU 

JU 

u:r 

COO J4G 



YORK Form 1 
Analytical Laboratories, Inc. Volatile Organics Analysis Data Sheet-8260 
~"""'~'--~~~~~~~~~~~~~~~~~.:.:....~~~~~~"'-~~~~~~~~~~~~~~~~-

Client S:imp le ID L'b Sa mrlr ID Compound 

Trip Blanl: I ·2-0J 030 I 0083-04 I, l ,2,2-Tetrach loroelhane 

Trip Blanl. 1-2-03 030 10083 -04 Tetrachloroethvlene 

Trip Blanl: 1-2-0J 030 I 0083-04 I, l , I-Trichloroethane 

Tr ip Blanl: 1-2-0J 030 I 0083-04 I, 1,2-Trichloroethane 

Trip Blank 1-2-03 030 10083-04 Trichloroethylene 

Trip Blank 1-2-03 OJO I 0083 -04 TrichloroOuoromelhane 

Trip Bla nk 1-2 -03 030 I 0083-04 Trichloropropane 

Trio Blank 1-2-03 030 I 0083-04 Vinyl chloride 

Form 1·VOA 

' 

Clie111 Sample ID 

T r ip Blank 1-2-021 

CONCENTRATION 

UNITS : ug/ l 

Res u Its/Qualifi er 

IU 

iU 

I U 

JU 

IU 

l U 

lU 

10 u 

Page 2 of 2 

C00 J47 



YORK Form 1 
Anal)'tical La boratories, Inc. Volatile Organics Analysis Data Sheet-8021 HW 
~~~~~~··--~~~~~~~~~~~'--'--~~'--""-~__;....;;_;.._;.;..;.;.._~;.._.;_~__;;.._;.._~~..;._.;_~~~~~~~-

Sample Amou nt So il= I .Og.lll' atei=5.Qml 

Matrix WATER 

Di lution Facto r 

GC Co lumn 08-624, 50 m, O.Jlmm id 

Client Sampl e ID Lab Somple ID 

F-Blank 1-2 -03 030 I 0083-05 

F-Blank 1-1-03 030 I 0083-05 

F-Blank 1-2-03 03010083-05 

F-Blank 1-2-03 030 I 0083-05 

F-Blanl: 1-2-03 030 I 0083-05 

F-Blank 1-2-03 030 I 0083-05 

F·Blank I ·2-0J 030 I 0083-05 

F-Blank 1-2-0J 030 I 0083-05 

F-Blank 1-2-03 030 I 0083-05 

F-Blank 1-2-03 030 I 0083-05 

F-Blank 1-2-03 030 I 0083-05 

F-Blank 1-2-03 030t0083-05 

F-Blank I ·2-03 030 t 0083-05 

F-Blank 1-2-03 03010083-05 

F-Blank 1-2-03 030 I 0083-05 

F-Blank 1-2-03 030 I 0083-05 

F-Blank 1-2-03 030 I 0083-05 

F-B lank 1-2-03 030 I 0083-05 

f·Blank 1-2-03 03010083-05 

f·Blank 1-2-03 03010083-05 

F-Blank 1-2-03 030 I 0083-05 

F-Blank 1-2-03 03010083-05 

F-l31ank I ·!·03 030 I U083-0; 

F-Blank 1-2-03 030 I 0083-05 

F-Blank I ·2-03 030 I 0083-05 

F-B lank 1-2-03 030 I 0083-05 

F-Blank 1·2-03 030 I 0083-05 

f·Blank 1-2-03 030 I 0083-05 

F-Blank 1-2-03 030 I 0083-05 

f·Blank 1-2-03 03010083-05 

F-Blank 1-2-03 03010083-05 

F-Blank 1-2-03 030 I 0083-05 

F-Blank 1-2-03 030 I 0083-05 

Dale Co ll ec ted: 01/02103 

Date Recei ved : 01106/03 

Date Anal rzed: 01111/03 

Level : LOW 

Compound 

Benzvl chloride 

B is (2-ch loroethoxv lmetha11 e 

Bis(2-ch\oroisooroovl)ether 

Bromobenzene 

Bromodichloromethane 

BromofoTTll 

Bromomethane 

Carbon tetrachloride 

Chloroacetaldehvde 

Ch\orobenzene 

Chloroethane 

ChlorofoT1T1 

1-Chlorohexane 

2-Chloroethvlvinvl ether 

Chloromethane 

Chloromethvl methvl ether 

2-Chlorotoluene 

4-Chlorotoluene 

Dibromochloromethane 

Dibromomethane 

1,2-Dichlorobenzene 

l ,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Dichlorodifluoromethane 

l, 1-Dichloroethane 

1,2-Dichloroethane 

I , 1-Dichloroethvlene 

1,2-Dichloroethvlene !Totall 

1,2-Dichloroorooane 

cis-1 ,3-Dichlorooroovlene 

trans-1 ,3-Dichlorooroovlene 

Methylene chloride 

I , I, 1,2-Tetrachloroethane 

Form 1·VOA 

Client Sample lD 

F-Blank 1-2-03 

S DG ___ __:..0_3 O_l_O_c_0.:_8 3:...__ __ _ 
Lab ID 030 l 0083-05 

~-~~---------

Lab Fil e ID __ \_' 0.::..:..9.:..41:...;0:.;.;.D=-------

CONC ENT RA TION 

t'NTTS 11 gfl 

Results/Qualifier 

10 u 

10 u 

10 u 

lU 

I U 

I U 

10 u 
JU 

10 u 

1 u 
10 u 
I U 

JU 

JU 

10 u 
I U 

I U 

JU 

JU 

I U 

JU 

lU 

LU 

lU 

I U 

I U 

JU 

I U 

JU 

I U 

lU 

I U 

JU 



YORK Form 1 
wa11~~~:::~"i.i . .:."lll!Kil ____ ~~~~~~~~-V_o_l_a_t1_·1_e_O__.rg..._a_n_i_c_s~A-n_a__./y~s~is~D_a~ta~S_h~e_e_t_-8_2~6-0~--~~ 

Cl im• s~ mple ID Lab Se mpl e Ill Co mpound 

f -81 an k 1-2-0) OJO l0083-05 l, 1,2,2-Tetrach loroelhane 

F-Blank 1-2-03 030 I 0083-05 Telrachloroelhylene 

F-81anl. 1-2-0J 030 I 0083-05 I, I, I-Trichl oroethane 

F-81ank 1-2-0J 0)01008)-05 I, 1,2-Trichloroelhane 

F-81ank 1-2-0l OJO I 0083-05 Trichloroelhylene 

F-8 1ank 1-2 -03 0)0 I 0083-05 Trich loroOuoromelhane 

F-81ank 1-2-0J 030 10083-05 Trichloropropane 

F-8\ank 1-2-0J 030 I 0083-05 Vinyl chloride 

Form 1·VOA 

Clicm Sample ID 

F-Bl:rnk 1-2 -03 

CONCENTRJI. TION 
UNITS ugfL 

Results/Qunlificr 

IU 

JU 

JU 

JU 

lU 

J U 

IU 

JOU 

Page 2 of 2 

--



YORK Form 1 
• ....,,..!~~w~'--~~~~~~~-V~o_la_t_il_e~O_r~g_a_n_i_c_s_A~n_a~ly~s-1_·s_D~a-t_a_S_h~e-e_t-_8_0_2_1_H~VV~~~ 

C/1e111 Sample ID 

E-Blank 1-2-03 

Sample Amount : Soil~ I .Ogl\Vater=5.0ml Date Co llected: OJ /02/03 

Matrix WATER Date Recei,·ed: 01/06/03 SDG ____ 0::..::3-'0-'-1.:...00::..::8...::.3 __ 
Dilution Factor Date Analyzed: Ol!I l/03 Lab ID 030 l 0083-06 

---------~---

GC Column DB-624 , 50 m, 0 Jlmm id Level : LOW ___ .;::_;:_ ____ Lab File ID __ \.:..'0-=-=-94-'-1:.clc.:.:.D=-------
coNCENTRATION 

l'N ITS · tt g/L 

Client Sa mpl e lD La b Samp le lD Compou nd Results/Qualifier 

E-Blanl: 1-2-03 030 I 008J-06 Benzvl chloride JOU 

E-Blanl: 1-2-0J 030 I 0083-06 B is(2 -ch loroethox v )methane 10 u 

E-B lanl: I ·2-03 03010083-06 Bis(2-chloroisooroovJ)ether JOU 

E-B lanl: 1-2 -03 03010083-06 Bromobenzene I U 

E·B lank 1-2-03 03010083-06 Bromodichloromethane IU 

E-Blank 1-2-03 03010083-06 Bromofom1 JU 

E-Blank I ·2-03 03010083-06 Bromomethane 10 u 

E-Blank 1-2-03 030 I 0083-06 Carbon tetrachloride I U 

E-Blank 1-2-03 030 t 0083-06 Chloroacetaldehvde 10 u 
E-Blank 1-2-03 030 I 0083-06 Chlorobenzene JU 

E-Blank 1-2-03 030 I 0083-06 Chloroethane 10 u 

E-B lank 1-2-03 03010083-06 Chlorofomi JU 

E-Blank 1-2-03 030 t 0083-06 1-Chlorohexane 1 u 
E-Blank 1-2-03 03010083 -06 2-Chloroethvlvinvl ether JU 

E-Blank 1-2-03 030 I 0083-06 Chloromethane JOU 

E-Blank 1-2-03 030 I 0083-06 Chloromethvl methvl ether I U 

E-B lank 1-2-03 03010083-06 2-Chlorotoluene 1 u 
E-Blank 1-2-03 030 I 0083-06 4-Chlorotoluene JU 

E-Blaok 1-2-03 03010083-06 Dibromochloromethane JU 

E-Blank 1-2-03 030 I 0083 -06 Dibromomethane IU 

E-B lank 1-2-03 030 I 0083-06 l ,2-Dichlorobenzene 1 u 

E-Blank 1-2-03 030 10083-06 J ,3 -Dichlorobenzene I U 

E-B lonl: 1-2-03 03010083 -06 1,4-Dichlorobenzene l U 

E·Blank 1-2-03 03010083 -06 Dichlorodifluoromethane J U v:.r 
E-Blank 1-2-03 030 I 0083 -06 1 J-Dichloroethane 1 u 

E-Blank 1-2-03 030 I 0083-06 1,2-Dichloroethane I U 

E-Blank 1-2-03 030 I 0083-06 I, 1-Dichloroethvlene JU 

E-Blank 1-2-03 030 I 0083-06 1,2-Dichloroethvlene (Total) JU 

E-Blank 1-2-03 03010083-06 1,2-Dichloroorooane JU 

E·B lank 1-2 ·03 03010083-06 cis-1 ,3-Dichlorooroovlene lU 

E-Blank 1-2-03 030 I 0083-06 trans-1 ,3-Dichlorooroovlene JU 

E-Blank 1-2-03 03010083-06 Methvlene chloride lU 

E-Blank 1-2-03 030 I 0083 -06 1,1, 1,2-Tetrachloroethane J U 

Form 1-VOA COOJGO 



YORK Form 1 
A~~'i:i.~.;li..s,.,1.nc·· ·~llllillll1lilll.~~~~~~~~~...:.v;~o~/~a~t1~·1e~O~r~g~a~n~ic~s~A~n:.:.!:!.a~/y~s~1~·s:...:::::D~a~t~a~S~h~e~e~t~-~8~2~6~0:....~~~ 

Client Snmple ID Lab S•mp le ID Comround 

E-8 lank 1-2-03 030 I 0083-06 1,1,2,2-Tetrachloroethane 

E-B lank 1-2-03 030 I 0083-06 Tetrachloroethylene 

E-Blank 1-2-03 030 I 0083-06 J, J, J-T1ichJoroethane 

E-Blank 1-2-03 030 I 0083 -06 J, J ,2-TrichJoroethane 

E-B lank 1-2-03 030 I 0083-06 TrichJoroethvlene 

E-Blank 1-2-03 03010083-06 Trichlorofluoromethane 

E-B lank 1-2-03 030 10083-06 Trichloroorooane 

E-Blank 1-2-03 03010083-06 Vinvl chloride 

Form 1-VOA 

Clie11t Sample ID 

E-Blank 1-2-03 

CONCENTRATION 

UNITS: ug/L 

R es ults/Qualifier 

JU 

8 

JU 

JU 

JU 

l u 

I U 

LOU 

Page 2 of 2 

000061 



YORK 
Analytical Laboratories, Inc. 

mmzlfh:itL4U!!kiU&t!M 

Sample Amount: 

Matrix: 

Di lution Factor : 

GC Column : 

Clienl Sample ID 

Trip Blank 1-6-03 

Trip Blank 1-6-03 

Trip Blank 1-6-03 

Trip Blank 1-6-0 3 

Tri p Blank 1-6-03 

Trip Blank 1-6-03 

Trio Blank l ·6-03 

h"rio Blank 1-6-03 

Trio Blank 1-6-03 

Trio Blank I ·6·03 

Trio Blank 1-6-03 

Trio Blank l-6-03 

Trio Blank 1-6-03 

Trio Blank 1-6-03 

Tri p Blank 1-6-03 

Trip Blank 1-6-03 

Trio Bl ank I ·6-03 

Trio Blank 1-6-03 

Trio Blank 1-6-03 

Trio Blank 1-6-03 

Trip B lank 1-6-03 

Trio Blank 1-6-03 

Trio Blank 1-6-03 

Trio Blank 1-6-0J 

Trio Blank 1-6-03 

Trip Blank 1-6-0J 

Tri p Blank 1-6-03 

Trip Blank 1-6-03 

Tri p Bla nk 1-6-0J 

Tri p Bl ank 1-6-03 

Trio Blank 1-6-03 

Trip Blank 1-6-03 

Trip Blank 1-6-03 

Soil= I .Og/\Vater-5.0ml 

WATER 

DB-624, 50 m, O.J2nun id 

Lab Samp le ID 

030 I0 123 -03 

030 I0123-03 

030I0 123-03 

03010123-03 

030 I0 123-03 

030l0 123-03 

030 10123-03 

030 10123-03 

030 I0123-03 

030 10123-03 

030 I0123-03 

03010123-03 

030 IO123-03 

030 I0123-03 

030 I0123-03 

030 IO123-03 

030 10123-03 

03010123 -03 

030 10123 -03 

030 101 23-03 

030 10123-03 

030 10123-03 

030 IO123 ·03 

030 10123-03 

030 I0123-03 

030 10123-03 

030 10123-03 

030 I0123-03 

030 10123-03 

030 10123 -03 

030 I0123 -03 

030I0 123-03 

030 I0123-03 

Form 1 
Volatile Organics Analysis Data Sheet-8021HW 

Client Sample JD 

Trip Blank 1-6-o:il 
Date Collected: 01106103 

Date Recei ved: 0 1/07/03 SDG : 03010123 
~~~~~~~~~~~~~~ 

Date Am lyzed: 01115103 Lab ID 03010123-03 
~~~~~~~~~~~~~~ 

Leve l: LOW _______ Lab Fi le ID: __ \_'0_ 95_0_9_.D _____ _ _ 

CONCENTRATION 
UN ITS ug/L 

Co mp o und Res ult s/Q ua lifi er 

Benzvl chloride IOU 

B is(2 -chloroethoxv)methane 10 u 

Bis(2-chloro isooroov l)ether 10 u 

Bromobenzene lU 

Brom od ichlorom ethane JU 

Brom oforrn I U 

Brom om ethane I OU VJ 
Carbon tetrachloride JU 

Chloroacetaldeh vde 10 u 
Chloroben zene JU 

Chloroeth ane 10 u 

Chloroforrn I V 

1-C hlo rohexane IV 

2-Chloroethylv inyl e the r I U 

Chlorom e thane 10 u U.:J 

Chlorom ethyl m e thv l e ther JU 

2-Chloroto luene lU 

4-Chloroto luene l u 

Dibromochlorom ethane lU 

Dibrom om ethane I U 

I 2-Dic hlorob enzene lU 

l J -Dichlorobenzene J U 

l 4-Dichlorobenzene I V 

Dichlorod iflu oromethane I U UI 
l , 1-Dichloroethane I U 

1,2-Dic hloroeth ane l u 

I, 1-Dichloroethvlene I U 

l ,2-Dichloroe th v lene (Total) J U 

1,2 -Dic hloropropane J U 

cis-1,3-Dichl oroproovlene J U 

trans-1,3-Dichl oroorooy lene I U 

Methy lene chloride IU 

I I 1,2-Tetrachloroethane JU 

Form 1-VOA COO u4G 



a.a 

YORK Form 1 
Ana 1yt1ca1~m\:;J.:r.-1.-----------~-o_!_a_t_il_e_O_r_,.g,_a_n_ic_s_A_n_a .... ly..._s_is_D_a_ta_S_h_e_e_t_-8_2_6_0 ___ _ 

Client S:rn1p lc JD Lnb Snmplr ID Co mpound 

Trip Blank 1-6-03 03010123-03 l , 1,2,2-Tetrachloroethane 

Trip Blank 1-6-03 03010123-03 Tetrachloroethvlene 

Trip Blank 1-6-03 030I0 123-03 l, l, !-Trichloroethane 

Trip Blank 1-6-03 030 I0 123-03 l , 1,2-Trichloroethane 

Trio Blank 1-6-03 030 I 0 123-03 Trichloroethvlene 

Trip Blank 1-6-03 030I O123-03 Trichlorofluoromethane 

Trip Blank 1-6-03 030 10 123-03 Trichloropropane 

Trio Blank 1-6-03 030 10123-03 Vinyl chloride 

Form 1-VOA 

Client Sample JD 

Trip Blank 1-6-o:I 

CONCENTRATION 
UNITS: ug/L 

Rrsnlts/Quali fi rr 

l U 

JU 

l u 

I U 

JU 

JU 

JU 

IOU 

Page 2 of 2 

L) ::r 

000047 



YORK 
Analytical Laboratories, Inc. 

&£& _ HO!il!WihiML la4&it .. WWW 

Sample Amount: Soil=l .Op)Water=5 .0ntl 

Matrix : WATER 

Dilution Factor: 1 

GC Colurrm: DB-624, 50 m, 0.32mm id 

Clie nt Sa mple ID La b Sample ID 

F-B lank 1-6-03 030I0123-04 

F-B lank 1-6-03 030 I0123-04 

F-Blank 1-6-03 030 10 123-04 

F-Blank 1-6-03 030I0123-04 

F-B lank 1-6-03 030 10123-04 

F-Blank 1-6-03 030I0123-04 

F-Blank 1-6-03 030 IO123-04 

F-Blank 1-6-03 0301 0 123-04 

F-Blank 1-6-03 03010123-04 

F-Blank 1-6-03 03010 123-04 

F-B lank 1-6-03 030 I0 123-04 

F-B lank 1-6-03 03010123-04 

F-B lank 1-6-03 030IO 123-04 

F-Blank 1-6-03 030 10123-04 

F-B lank 1-6-03 03010 123-04 

F-Blank 1-6-03 030 I0 123-04 

F-Blank 1-6-03 030 10J23 -04 

F-Blank J-6-03 030 JOl 23 -04 

F-Bl ank J-6-03 030 J0 123-04 

F-B Jank 1-6-03 030 10123-04 

F-BJank J-6-03 030J OJ23-04 

F-BJank J-6-03 030 JOJ23-04 

F-BJank J-6-03 03010123-04 

F-B Jank 1-6-03 030 J 0 J 23-04 

F-B Jank 1-6-03 030 JO J 23-04 

F-Blank J-6-03 030 JO J 23-04 

F·B Jank J-6-03 030 J 0 J 23-04 

F-BJank J-6-03 0301OJ23-04 

F-BJank 1-6-03 030 J 0 J 23-04 

F-BJank J -6-03 030 JOJ 23-04 

F-Blank 1-6-03 030JOJ23-04 

F-Blank J-6-03 030 1OJ23-04 

F-Blank 1-6-03 03010 J23 -04 

Form 1 
Volatile Organics Analysis Data Sheet-8021 HW 

Client Sample ID 

F-Blank 1-6-03 

Date Collected: 01 /06/03 

Date Recei1·ed: 01/07/03 SDG: 03010 123 
~~~~~~~~~~~~~ 

Date Analyzed: 01/11/03 Lab ID 03010 123-04 
~~~~~~~~~~~~~ 

Level : LOW Lab File ID V094 l 5.D 
~~~~~~~~ ~~~~~~~~~~~~~ 

Co mp ound 

Benzyl chloride 

Bis(2-chloroethoxy)methane 

Bis(2-chloroisopropyl)ether 

Bromobenzene 

Brornodichloromethane 

Brornoform 

Brornomethane 

Carbon tetrachloride 

Chloroacetaldehvde 

Chlorobenzene 

Chloroethane 

Chlorofom1 

l-Ch\orohexane 

2-Chloroethylvinyl ether 

Ch\oromelhane 

Ch\oromethyl methyl ether 

2-Chlorololuene 

4-Chlorotoluene 

Dibromochloromethane 

Dibromomethane 

1,2-Dichlorobenzene 

l 3-Dichlorobenzene 

1,4-Dichlorobenzene 

Dichlorodiflu oromethane 

I, 1-Dichloroethane 

l ,2-Dichloroethane 

I, l-Dichloroethylene 

1,2-Dichloroethylene (Total) 

1,2-Dichloropropane 

cis-1,3 -Dichloropropylene 

trans-1,3-Dichlorooroovlene 

Methvlene chloride 

I, I, 1,2-Tetrachloroethane 

Form 1·VOA 

CONCENTRATION 
UNITS : ng/L 

Results/Quali fier 

IOU 

10 u 

10 u 

lU 

I U 

J U 

LOU 

l u 
LOU 

I U 

10 u 

IU 

lU 

I U 

10 u 

I U 

L u 
l u 
l U 

l u 

J U 

I U 

I U 

I U 

I U 

JU 

J U 

JU 

I U 

l u 

JU 

l u 
JU 

v:r 

C000 53 



YORK Form 1 
... _.A.na91~9;'iLe1~~~:~~!~~---------------------V:_o_l_a_t_il_e __ O_r_g_a_n_1_·c_s __ A_n __ a~ly __ s_is __ IJ __ a_t_a_S __ h_e_e_t_-8 __ 2_6_0 ______ ___ 

Client Snmple ID bb Snmple ID Compound 

F-B lank 1-6-0J 03010123-04 I, l ,2,2-Tetrachloroethane 

F-Blank 1-6-0J 03010123-04 Tetrachloroethylene 

F-B lank 1-6-03 030 I 0123-04 I, l, I-Trichloroethane 

F-Blank 1-6-03 030I0123-04 I, l ,2-Trichloroethane 

F-Blank 1-6-03 03010123-04 Trichloroethvlene 

F-Blank 1-6-03 030I0123-04 Trichlorofluoromethane 

F-Blank 1-6-03 03010123-04 Trichloropropane 

F-Blank 1-6-03 03010123-04 Vinvl chloride 

Form 1-VOA 

Client Sample ID 

F-Blank 1-6-03 

CONCENTRA TION 

UNITS : ug/L 

Rcsults/Qualiner 

l u 

I U 

IU 

lU 

I U 

IU 

IU 

10 u 

Page 2 of 2 

000054 



YORK Form 1 
Analytical Laboratories, Inc. Volatile Organics Analysis Data Sheet-8021 HW 

w•;; lf_l'.f.~r:r~~-----------------------------------------------

Sample Amount: So il~ I .Og/W aier-5.0ntl 

Matri x: WATER 

Dilution Factor : 

GC Colunm : DB -624, 50 m, O.J2rnm id 

Client Sample ID L•b Sample ID 

E-B lank 1-6-03 030I0123-05 

E-Blank 1-6-03 03010123-05 

E-Blank 1-6-03 030 ( 0123-05 

E-Blank 1-6-03 030I0123-05 

E-B lank 1-6-03 03010123-05 

E-B lank 1-6-03 030I0123-05 

E-Blank 1-6-03 03010123-05 

E-B lank 1-6-03 03010123-05 

E-Blank 1-6-03 03010123-05 

E-B lank 1-6-03 030 10123 -05 

E-B lank 1-6-0J 03010123 -05 

E-Blank 1-6-03 030I0123-05 

E-B lank 1-6-03 03010123-05 

E-Blank 1-6-03 03010123-05 

E-Blank 1-6-03 030I0123-05 

E-Blank 1-6-03 030IO 123-05 

E-Blank 1-6-03 030I0 123-05 

E-Blank 1-6-03 030 I0123-05 

E-B lank 1-6-03 03010123-05 

E-Blank 1-6-03 03010123-05 

E-B lank 1-6-03 03010123-05 

E-Blank 1-6-03 03010123-05 

E-Blank 1-6-03 030 10123 -05 

E-Blank 1-6-03 03010123-05 

E-Blank 1-6-03 03010123-05 

E-Blank 1-6-03 03010123-05 

E-Blank 1-6-03 030 10123-05 

E-Blank 1-6-03 03010123-05 

E-Blank 1-6-03 030 10123-05 

E-Blank 1-6-03 03010123-05 

E-B lank 1-6-03 03010123-05 

E-B lank 1-6-03 03010123-05 

E-Blank 1-6-03 03010123-05 

Client Sample ID 

E-Blank 1-6-03 

Dale Collected: 01 /06/03 

Date Received: 01 /0 7/03 SDG: 03010123 
~~~~~~~~~~~~~ 

Dale Anal yzed: 01 /15/0J lab ID : 03010123-05 
~~~~~~~~~~~~~ 

Leve l: LOW lab File ID: V095l0.D 
~~~~~~~~ ~~~~~~~~~~~~~ 

Co mpou nd 

Benzvl chloride 

Bis(2-chloroethoxy)methane 

Bis(2-chloroisooroovl)ether 

Bromobenzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon tetrachloride 

Chloroacetaldehyde 

Chlorobenzene 

Chloroethane 

Chlorofom1 

l-Chlorohexane 

2-Chloroethylvinvl ether 

Chloromethane 

Chloromethyl methyl ether 

2-ChlorotoJuene 

4-Chlorotoluene 

Dibromochloromethane 

Dibromomethane 

l ,2-Dichlorobenzene 

l ,3-Dichlorobenzene 

l 4-Dichlorobenzene 

Dichlorodifluoromelhane 

J, J-Dichloroethane 

l ,2-DichJoroethane 

l, l-Dichloroethvlene 

l ,2-DichloroethvJene (Total) 

l 2-Dichloroorooane 

cis-1,3 -Dichloropropylene 

trans-I 3-DichJoropropylene 

Methylene chloride 

l , l, l ,2-Tetrachloroethane 

Form 1·VOA 

CONCENTRATION 

l'N ITS : ug/L 

Results/Qualifier 

10 u 

10 u 

10 u 

lU 

I U 

lU 

10 u 

lU 

10 u 
IU 

10 u 

JU 

JU 

lU 

IOU 

lU 

l u 
lU 

JU 

JU 

JU 

I U 

lU 

JU 

JU 

lU 

JU 

JU 

lU 

lU 

JU 

JU 

JU 

\) .:r 

-

u::r 

U 'T. 

000060 



YORK Form 1 
._._A9na•1~.1~.1.~m~~~~~o;;1i~~~~~~~~~~~~V:_o_l_a_t_il_e~()-r_g_a_n~ic_s~A~n_a~ly.._s_is~D~a-ta~S-h~e-e_t_-8~2-6_0~~~~ 

Cli c11t Sn mpl c TO Lnh Snmpl e lD Co mpound 

E-Blank J-6-03 030I0123-05 l, l ,2,2-Tetrachloroethane 

E-Blank 1-6-03 03010123-05 Tetrachloroethylene 

E-Blank 1-6-03 030 I0123 -05 I, I, I-Trichloroethane 

E-Blank 1-6-03 03010123-05 l, 1,2-Trichloroethane 

E-Blank 1-6-0J 03010123-05 Trichloroethylene 

E-Blank 1-6-03 030 10123-05 Trichlorofluoromethane 

E-B Jank 1-6-03 03010123-05 Tri ch loroorooa ne 

E-Blank 1-6-03 03010123-05 Vinvl chloride 

Form 1-VOA 

Client Sample ID 

E-Blank 1-6-03 

CONCENTRATION 

UNITS: ug/L 

R esults/Qu alifier 

l u 

IU 

I U 

I U 

I U 

IU 

I U 

IOU 

Page 2 of 2 

l)\ 

OOO G61 



Premier 'Environmenta[ Services. 

APPENDIXC 

2815 COVERED BRIDGE ROAD, MERRICK, NEW YORK 11566 
(516) 223-9761 •FAX (516) 223-0983 



ag l~f~'-
Field Chain-of-Custody Record m \ i,t) l'.) n . 

ANALYTICAL LABORATORIES, I NC . 

ONE .R.EBE'..AACH OR JV E 

EITAMf"ORO, GT 06906 

12031 325- 1371 FAX 12031 357-0166 

Report To: I Invoice To: Project ID/No. ()o~ A~ Company Name f 
Ec~~syste1ns 

Jonatfian 521-. X..apfan FAM L M '\1·1 +s. +o 
...__--'/'-- · Sa mples Co llected By {Signalure) ---

Jonathan -9L 'J(np[an Strategies 
I I · --. - ~~~~~~~~~~ 

Name {Printed) 

3ample No. Location/ID Sample Matrix I 
Date Sampled / water I Soil I Air bTHER 

/\A w - 7.. 0 4-- \ 17...· I 3 · o t. ¥ 
MW - 1.o~ F-\ 

fv-'\ w- "'Lo"') - \ 

Tt1 P ~M.< - \-Z. • I 6 · O't, 

F - \~(..'\ ,.j\.( - I "t . I 8 • 0 't 

~ - ~l A"'"' - I "t ·. I 8 · 01, 
)"' ~ 

a 
0 

ANALYS ES REQUESTED 

a o ~1e ,., ... t.o 6A .VHi:°JJ , fa,W, IN"'-175 

McrMA"'c. f'Tl-i""'" .~THEN!! -ror,,l.. 
M;,l(.~NEJ'ir / 

x 
o,tc111AAC 

C,A.t~" 

80 Z....1 ~H'1l..oC.AAJ,it-'O <cMf'OvNv.r 
I 

I 

.k 

Container 

Oescription(s) 
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As previously proposed, Ecosystems Strategies, Inc. is planning to install additional monitoring wells in 
four locations with the following identification numbers based on existing wells (see Figure 1, Appendix A) : 

MW-206 
MW-209 
MW-219 
MW-19 
MW-211 

Bedrock well near overburden well MW-6 
Bedrock well near overburden well MW-9 
Bedrock well farther downgradient than MW-209 
Overburden well farther downgradient than MW-9 
Bedrock well near overburden well MW-11 

The bedrock well next to MW-11 is added to the list after the last round of sampling when MW-11 
contained sufficient water for sampling and over 800 ug/L total chlorinated VOCs were detected (January 
2003) . 

The plan is to install the bedrock wells first and remobilize with a soils rig to install the overburden well. 
Compared to the overburden well installation, the bedrock coring. drilling, testing, and well installation 
program is much more complicated and is the focus of this workplan . 

This plan proposes to omit the borehole geophysical logging and replace it with borehole video recording 
for existing wells and the new wells. The video method is far superior and is less expensive than the 
borehole geophysics. It will be cost effective to have a camera on site throughout the tedious drilling 
operations. The video recording will give much more specific information about the fractures because it is 
a remote means of observation . 
The geophysical borehole logging is a remote means of measuring discrete geophysical properties at a 
series of depths without specific fracture characterization. The only information about fractures derived 
from logging is the depth of fracture from the caliper log. 

2.0 Objectives of Monitoring Well Drilling and Installation Program 

2.1 Outline of Procedures 

• Update Health and Safety Plan and conduct field meetings. 

• The existing deep bedrock wells are open hole, the shallow bedrock wells are not. Record video 
tape of each of the four existing deep bedrock monitoring wells from top to bottom and reverse to 
observe if the fractures are single or multiple cut, horizontal or vertical, planar or curved, parallel 
or oblique to any observable bedding structure. This procedure will provide specific information 
about the geology that can not be obtained with borehole geophysics and will be helpful in guiding 
the installation of new bedrock wells. 

• Isolate the overburden from the bedrock by seating and grouting steel surface casing at least 5 
feet into the bedrock. 

• Core bedrock at 20-foot intervals. Preserve the core in core boxes . Describe the core and 
photograph. 

• After each 20-feet of drilling, sample the borehole fluid and send to lab for Chlorinated VOC 
testing by EPA method 8060. Obtain results overnight to expedite well installation. 

• Identify and characterize zones with fractures in the bedrock during drilling and prior to well 
installation with borehole video recording and packer tests . 
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• Conduct packer tests in selected depth intervals exhibiting fractures in the bedrock to identify 
zones of groundwater inflow, outflow and up or down vertical gradient. 

• Using the contaminant, bedrock, fracture, and hydraulic information obtained during coring and 
testing, install wells to monitor specific depth intervals. Use either steel casing to seal of the 
upper bedrock interval or PVC/sand pack well construction with bentonite or grout seals 
depending on cost and drill rig capability. 

• Collect all well and decon water on site and filter through activated carbon units, store onsite and 
release to storm sewer or municipal sewer with appropriate testing and permits. 

• Develop the bedrock wells during drilling . Remove all fines with air pressure after coring and 
reaming each 20-foot depth interval. 

• Decontaminate all equipment on site in designated decon area with standard procedures . 

• Aquifer testing to determine hydraulic conductivity of bedrock in vicinity of wells . 

• Installation of Overburden Monitoring Well 

2.2 DESCRIPTION OF TASKS 

The above listing of tasks provide an outline of the procedures necessary to accomplish the 
workplan objectives. The following sections describe each task in greater deta.il for EPA review. 

3.0 Health and Safety Preparations and Meetings 

Prior to each state of the investigation, an appropriate decon pad will be prepared and containers for 
decon water storage placed in the area . The work zones will be established to restrict access to 
authorized persons and limit spread of contamination . 

Prior to each stage of the investigation, the new subcontractors shall receive a copy of the Health and 
Safety Plan . Prior to the first day of field activity, the subcontractor and ESI personnel shall have a brief 
onsite Health and Safety Meeting to make sure everyone has reviewed the characteristics of chemicals of 
concern at the site and levels previously encountered in field work at the site. The route to the nearest 
hospital and emergency phone numbers and procedures will be reviewed. The decontamination area and 
limited access danger zones will be reviewed with all personnel. Other relevant site features will be toured 
or pointed out. Copies of Health and Safety training certificates will be collected for each individual and 
placed in the health and safety records file . Each participant will sign an affidavit confirming review of the 
Health and Safety Plan . 

3.1 Video Taping Borehole Features in Existing Wells 

As mentioned above, this step would be unnecessary if the bedrock monitoring wells were not 
constructed with open wellbores. The Shatki "Characterization Report" (February 1994) shows 
the "Typical Deep Bedrock Monitoring Well Construction" (Figure 2-21 as open hole with steel 
casing seated and grouted 5 feet into competent bedrock . Consequently, this step of video taping 
the open bedrock walls of the wells will be most instructive for the drilling and installing the 
additional monitoring wells . Therefore , immediately prior to start of drilling, the downhole video 
camera will be procured in order to proceed with video tape recording . A video tape of each of the 
existing bedrock monitoring wells will be recorded from top to bottom and reverse to observe if the 
fractures are single or multiple cut , horizontal or vertical, planar or curved , parallel or oblique to 
any observable bedding structure. Notes will be made of the observations 
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at different depths and still photos downloaded from the tape for documentation of borehole 
conditions if deemed appropriate . This procedure will provide specific information about the 
geology that can not be obtained with borehole geophysics and will be helpful in guiding the 
installation of new bedrock wells . 

The video camera equ ipment will be decontaminated prior to and after usage at each monitoring 
well. 

3.2 Isolate Overburden by Grouting Steel Casing into Bedrock 

Prior to drilling a drill rig decon pad will be constructed in the General Switch parking lot near the 
old Shatki trailer. The pad will be constructed to collect all decon water and pump into storage 
tanks for disposal. 

In the previous drilling and installation of bedrock monitoring wells, the Shatki "Site 
Characterization Report" (February 1994) indicated that the top of bedrock beneath overburden 
was highly weathered. To keep shallow groundwater from the overburden from seeping through 
the weathered bedrock in to the deep well, a steel surface casing was seated and grouted at least 
5 feet into competent bedrock. This same procedure will be used in drilling and installation of the 
new additional bedrock monitoring wells . 

Drilling shall be accomplished using air rotary and/or air percussion drilling techniques. The 
drilling contractor shall be required to arrive at the site with all equipment decontaminated form 
prior jobs. Another decontamination procedure will be conducted onsite prior to commencement 
of drilling to remove road dirt from the drilling equipment. During drilling of the borehole through 
the overburden, the annulus will be monitored for Volatile Organic Compounds (VOCs) using a 
Photo Ionization Detector (PIO). When bedrock is reached, a 10-inch diameter socket will be 
drilled into the bedrock observing the condition of cuttings , when the cutttings indicate a 
nonweathered condition, the socket will be drilled an additional 5 or more feet into bedrock. An 8-
inch steel surface casing will be driven into the casing and grout installed between the formation 
and the steel casing . The grout will be allowed to set for 24 hours before , coring and drilling 
commences . Any grout that enters and sets up inside the steel casing will be drilled through with 
subsequent operations . 

3.3 Core Bedrock at 20-foot Intervals 

A core barrel will be used to obtain 20 feet of 2-inch diameter or greater core . The core will be 
wrapped in plastic , placed in wooden core boxes, and transported to the decon area . If any PIO 
readings were detected during the coring procedure, the core will be steam cleaned . If no 
contamination is detected, it will be washed down at the decon area, prior to handling and study. 
The core lengths will be described and photographic. Indications of fractures will be noted with 
depth of occurrence and orientation . 

Consideration was given to , obtaining a groundwater sample of the borehole fluid after each 20-
feet of drilling and sending it to lab for overnight Chlorinated voe testing by EPA method 8060 . 
However, by using air rotary drilling, the air will most likely strip the volatile compoundss from the 
groundwater in and near the well , so the sample results would not be reliable . Hence, it is 
concluded that during drilling, our best indicator of the presence of chlorinated VOCs wi ll be 
readings on the PIO . 
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3.4 Video Tape New Borehole Top to Temporary Total Depth 

After each 20-feet of coring and drilling, the borehole video camera will be used to record images 
of the open bedrock borehole walls with depth . In this manner, by progressing in 20-foot intervals, 
the fracture characteristics of the bedrock can be identified from core and video. The identified 
fracture zones will then be the target of packer tests . The downhole video camera apparatus and 
wireline will be decontaminated between uses to avoid introduction of contamination from one 
level to another or from one well to another. 

4.0 Packer Testing 

Packer tests will be conducted over selected 10-foot depth intervals exhibiting fractures in the bedrock. 
The packer tests will identify zones of groundwater inflow, outflow and up or down vertical gradient. The 
packer tests will be conducted with a 10-foot length of Schedule 40 PVC screen containing a 2-inch 
diameter Grundfos Redi-flo 2 pump and pressure transducer. The screen apparatus is suspended 
between the upper and lower inflatable packers . This method was used in the Shakti investigations as 
shown in Figure 2-10 from the "Site Characterization Report" (February 1994). Pumping of the fluids from 
the interval will be conducted and water levels above the upper packer recorded . A second transducer will 
be placed above the packer to monitor water levels in that zone during pumping below the packer. 

Shakti's results of this form of packer testing indicated that the bedrock is frequently fractured in a fine 
pervasive pattern and hydraulic connection was interpreted from above and below the packers either by 
packer leakage or fractures within the formation. See Shakti conclusions and recommendations relative to 
packer tests from pages 4-38 and 4-39 (1994, Site Characterization Report) inclwded here as Appendix A. 

The packer test downhole equipment will be decontaminated between uses to avoid introduction of 
contamination from one level to another or from one well to another. 

4.1 Repeat Coring, Video Taping, and Packer Testing 

For consecutive 20-foot intervals, the interval will be cored, video taped and packer tested . The 
entire openhole bedrock interval will be video taped so that the last tapes per boring will have the 
complete hole. PIO readings will indicate the first observed zone of contamination as coring 
proceeds downward . However,, PIO readings may not be capable of identifying the downward 
vertical extent of contamination because groundwater from different fractures may be mixed in the 
borehole. However, indications and calculations of vertical gradients will at least indicate whether 
groundwater is moving upward or downward and thereby, the direction of movement of dissolved 
chlorinated VOCs will be determined . A method employed in a USGS study (Senior and Goode, 
1999) will be used to measure the vertical component of groundwater flow over 10 foot intervals 
as indicated on their diagrams (Appendix B) . If no PIO readings are recorded above background 
and the well reaches a depth of 140 feet, drilling will stop and a monitoring well will be designed 
and installed . If the well reaches 100 feet and thereafter if coring does not show any fractures for 
an interval of 40 feet, drilling will end and a monitoring well designed and installed . If PIO 
read ings are above background and fractures are observed to a depth of 160 feet , drilling will stop 
and a monitoring well will be designed and installed. 

4.2 Design and Install Monitoring Well 

Using the contaminant, bedrock, fracture, and hydraulic information obtained during rock coring , 
video taping , and packer testing , wells will be designed to monitor specific depth intervals . Use 
either steel casing to seal of the upper bedrock interval or PVC/sand pack well construction with 
bentonite or grout seals depending on cost and drill rig capability. Open borehole completion is 
the preferred method because it allows access to a large diameter well bore for future use. Prior to 
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well installation, the bottom of the well will be tested for dnapl with a product interface meter. Any 
dnapl will be pumped out and containerized with the decon water on site . If the boring has to be 
plugged back, grout will be used to seal the bottom interval. Bottom grout will be pumped into 
place using a long tremie tube to reach the desired depth. Well construction diagrams from 
Shatki (1994) are shown for typical shallow and deep bedrock monitoring wells in Appendix A 
(Figures 2-20 and 2-21 ). All wells are in locations where "stickup" construction is appropriate. 

All well construction tools will be decontaminated prior after each day's use and prior to use on 
another monitoring well location . 

4.3 Treatment and Discharge of Purge and Decon Water 

All well and decon water will be collected onsite and filter through activated carbon units, stored 
on-site and release to storm sewer or municipal sewer with appropriate testing and permits. 

4.4 Well Development 

The bedrock wells will be developed during drilling using the air pressure on the drilling rig to 
clean out the borehole after coring and drilling each 20 foot section of borehole and before each of 
the borehole video taping and packer test procedures. This method is far more effective than any 
post drilling method. 

4.5 Decontamination Procedures 

Decontamination of all equipment on site in designated decon area will be performed in the 
following manner: All drilling equipment in contact with soils will be steam cleaned at the beginning 
of each day and between wells. Sampling pumps will be decontaminated in accordance with the 
procedures outlined in the USEPA Region 2 Groundwater Sampling Procedures, including in 
Appendix G of the ESI Interim Workplan for previous work . Other reusable sampling or testing 
equipment will be decontaminated in the following manner: 

• Pressure wash with water and a designated brush to remove any visible dirt. 
• Wash and scrub in a mild detergent (e .g. Alconox) and de-ionized water using a 

designated brush. 
• Rinse with de-ionized water. 
• Rinse with 10% Nitric Acid solution. 
• Rinse with de-ionized water. 
• Rinse with methanol. 
• Rinse with de-ionized water. 
• Allow to air dry and use immediately or wrap in aluminum foil (Shiny side out) . 

4.6 Aquifer Testing 

Aquifer testing to determine hydraulic conductivity, transmissivity, and storativity of bedrock in 
vicinity of wells. Step drawdown tests will be conducted in each of the new deep bedrock 
monitoring wells . During the test, water levels will be monitored in the pumping well with a 
pressure transducer and data logger and in nearby monitoring wells with a water level indicator. A 
Grundfos Redi-flo pump will be used with a controller to regulate the flow and increase the 
pumping rate in regular steps to identify the maximum pumping capacity of the well. Recovery 
data will be collected from all of the wells for hydraulic calculations . Additional aquifer hydraulic 
data will incorporated from the packer tests . Hydraulic parameters from this testing program will 
be used in analytical computer program models to plan and predict pumping rates and capture 
zones for remedial action . 
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A soils rig will be mobilized and deconed for the drilling and installation of shallow overburden monitoring 
well MW-19. Split spoon and hollow stem auger will be used to reach the top of bedrock. Split spoon 
samples will be taken at 5-foot intervals. During drilling activities, the annulus will be monitored for VOCs 
with a PIO. If PIO readings are above background, the soil samples placed in laboratory containers , 
packed in cooler with ice and sent under chain of custody to a certified lab for VOC analysis . 

The Shakti "Site Characterization Report" (1994) is unclear about them materials used in previous 
overburden monitoring well construction. On page 2-18 (Appendix A), a statement is made: "The wells 
were constructed of galvanized steel riser pipes with stainless steel screens." However, Figure 2-18 
(Appendix A) shows PVC riser and screen. The diameter of riser and screen is recorded as 4-inch. If 
EPA requests steel construction, it will be used; otherwise, PVC will be used . The well will be constructed 
with "stickup" and 6-inch outer steel casing and locking cap . 

The overburden well will be developed with surging and pumping with the soils rig . Prior to development, 
the bottom of the well will be tested for dnapl with a product interface meter. Drilling fluid will be 
evacuated form the well and containerized onsite with decon water. Development will proceed until the 
water exhibits turbidity of less than 200 ntu or the water is clear . 

After well completion and development, slug tests will be conducted to estimate the hydraulic conductivity 
of the overburden materials surrounding the new monitoring well. 

6.0 Final Report of Drilling, Installation and Testing of Additional 
Monitoring Wells 

A report will be prepared documenting the above described activites. The conclusions and 
recommendations of the report will focus on relevance of the investigation activities to remedial action. 
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packers. The dye was observed in the water discharaed from the 
~ pump within the packers. This indicates that there is leakage 

occurring around the packers. Robert Marshalk, the manufacturer 
8' of the packers was contacted by Shakti to conf inn that the 

packers were being used in accordance with design specifications. 
Marshalk indicated that Shakti was in fact using the packers 
properly and that the design of the packers would prevent water 
from leaking between the packers and the well hole wall. Based 
on this, it is apparent that the leakage is occurring through 
interconnected vertical and horizontal fractures in the 
formation. 

-r---

MW-207 -Packer Test 

In order to confirm the conclusions drawn during the packer test 
of MW-203 regarding the suitability of performing packer tests , 
Shakti performed additional packer tests on MW-207 and W-33 
(Contel). The packer test of MW-203 was conducted on May 20, 
1993. The well was packed below the bottom of the steel casing 
at a depth of 32-44' and pumped at ~. 1. 1~. 2, 3 and 4 gprn. 
During the pumping of the 32-44' interval at 4 gprn, dye was 
placed in the water in the zone immediately above the packers. 
Within 7 minutes the dye was observed in the discharge water. 
The _observation of the dye indicated that there is leakage in the 
well and therefore further packer testing of MW-207 would not 
yield useful data. 

..... 2. s W-33 (Contel Well) Packer Test 

As with the packer test of MW-207, the packer test of W-33 
(Contel well) was tierformed in order to confirm the conclusions 
drawn reaarding the reliability of packer tests data. The packer 
test of W-33 {Contel) was conducted on May 21, 1993. W-33 was 
packed below the steel casing at a depth of 62-74' and pumoed at 
1. 2 and 3 gprn. During the oumping of this interval at 3 aom, 
dye was injected into the water in the zone immediately above the 
packers. Within 12 minutes the dye was observed in the discha~ae 
water. Like the packer tests of MW-203 and MW-207, the 
observation of the dye indicated that there is lea}:aae throuch 
the fornation and therefore no further packer test inc of 'h'-3 3 · ... -as 
perforned. 

-!. 4 .3 Concl usions a n d Recommendations 

In liaht of t~e foreaoing, General Switch has re-ev aluated the 
reliabilitv of data obtained from the packer testina. Since 
evidence of leakage was observed in all of the wells that ~ere 
packer tested, it is aooarent that oacker testing does not 
provide data reoarding the extent of fracture zones, the a~ou~'t 
of water vielded bv soecific fracture zones or the concen't!"ations 
of contamination travelling throuah the fractures. 

4 -38 



The packer tests, although not providina data about specific 
fracture zones, do provide useful information regarding the 
overall site geology; namely, that the shale bedrock is highly 
fractured in both the horizontal and vertical directions. Upon 
review of the caliper logs of the deep residential wells, it is 
clear that the- older residential wells are degraded. The rock 
cores for the deep bedrock monitoring wells and the outcrop 
strike and dip analysis were reviewed and the fracturing observed 
in the cores for each of the bedrock wells and at the outcroo was 
in both the horizontal and vertical planes. These observations 
are consistent with the nature of the bedrock - it is a shale 
that is highly fractured in many directions. 

The results of the packer tests indicate that there mav be 
vertical leakage in all of the well tested. This fact combined 
with the caliper log data, the rock core analysis and outcroo 
analysis indicates that regardless of whether the packer is able 
to obtain a good seal, complete isolation of the suspected 
fracture zone will not be possible due to vertical leakage. 

In light of the foregoing, one additional conclusion that can be 
drawn is that groundwater flow in the bedrock is most likely 
through numerous minor fractures instead of several major 
fractures. This conclusion is supported bv the evaluation of the 
W-30 (Farella) bedrock well pump test data. A radial flow method 
for data evaluation was employed instead of a linear flow method, 
which indicates that the flow is probably throuah numerous 
interconnected minor fractures and not only major fractures. 

4 -3 9 
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measured and plotted to indicate the piezometric head in the 
shale aquifer and groundwater piezometric gradients that 
determine the horizontal and vertical direction of groundwater 
flow. 

Xnstallation of Monitorinq Wells, 1992 

There were eight existing groundwater monitoring wells at the 
site, MW-1 through MW-8, which were installed in 1984-85 by Fred 
c. Hart, as depicted in Figure 2-15. In order to more fully 
define the extent of groundwater contamination, a total of 14 
additional soil borings and eight shallow unconsolidated 
monitoring wells were installed at the site during the RS.AMP site 
investigation, as depicted in Figure 2-15. 

Only flush threaded joints were used for the casing, screen and 
riser pipe. Field welds are prone to leakage and were not used. 
No glues or oils were allowed during the drilling and 
installation of the wells. The riser pipes were permanently 
marked at the survey reference points for accurate and consistent 
water level measurements. The wells were numbered clearly on the 
outer casing for easy identification. A diagram of the rock well 
locations and details are presented in Figure 2-16. A detailed 
site map of the well locations is presented in Appendix 2. 

2.6.,lol Shallow overburden Wells 

The shallow overburden wells MW-1 through MW-8 were installed in 
or near the soil contamination hot spots at the General switch 
site and at upgradient or sidegradient locations. In some cases 
the wells were, installed to the interface of the base of the 
overburden and top of bedrock, encountered between 10 and 66 
feet, to monitor the groundwater quality and flow at the 
overburden/bedrock disconformity. The wells were constructed of 
galvanized steel riser pipes with stainless steel screens. These 
wells did not penetrate the bedrock to avoid introducing any 
contaminants from the overburden into the shale aquifer. 

Three monitoring wells were installed during the RSAMP site 
investigation down-gradient of existing wells MW-3 and MW-4 and 
south of well W-30 (Farella}. These wells were installed to the 
top of the bedrock at a depth of between 10 and 15 feet below the 
existing grade and were designated MW-9, MW-10 and MW-11. 

Three monitoring wells were installed at a depth of between 15 
and 23 feet, at the base of the overburden in the hot spots TP-6 , 
TP-A and TP-D on the General Switch property and were designated 
MW-16, MW-17 and MW-18, respectively. 

The shallow, 4-inch-diameter monitoring wells were installed to a 
depth of between 5 and 35 feet screened across first water at the 
locations indicated in Figure 2-17 in accordance with Section 4 

2-18 
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were measured during pumping by use of pressure transducers: drawdowns were recorded at a specified change in 
water level [0 .1 ft (.03 m)]. Pumping duration was approxin1ately l to 2 hours; rates ranged from about 0.2 to 
4 gaL'min (0.76 to 15 L/min) for each test. 

Specific capacity and transmissivity for each isolated zone were calculated. These results are compared to 
additional data, where available, on specific capacities of the open-hole wells determined from pumping rates and 
drawdowns during pumping for open-hole tests (Conger, l 999; Black & Veatch Waste Science Inc., 1998). The 
transmissivity ("f) was calculated by use of the Thiem equation (Bear, 1979), assuming steady-state conditions, as 
follows: 

where Q is pu.,,'llping rate, 

b h is change in head, 

Q R 
T = --In-. 

1nt:,,h r w . 

R is radius of influence of pumping, and 

r w is radius of well. 

( 1) 

For analysis of data from single-well, interval-isolation tests at the three wells (Mg-80, Mg-1.443 , and Mg-1444 ), R 
was assumed to equal 328 ft ( 100 m). This method of estimating transmissivity is similar to that used by Shapiro and 
Hsieh (1998) for short-tenn, low-injection-rate, single-well, interval-isolation tests in low-penneability fractured 
rocks. For the tests by Shapiro and Hsieh (1998), R was assumed to equal 9 .8 ft (3 m). The rate and duration of 
plllnping of tests for the present study were greater than in the tests by Shapiro and Hsieh (1998), and it is reasonable 
to assume that R would be greater than 9.8 ft (3 m). 

Single-well, interval-isolation aquifer tests at three wells in Lansdale (Mg-80, Mg-1444, Mg-144 3) generally 
indicate that (1) discrete water-bearing openings are not well connected in the vertical direction and (2) specific 
capacity and estimated transmissivity ranged over two to three orders of magnitude in the water-be,aring zones tested. 
No relation between depth and specific capacity or estimated t:ransmissivity was noted in the results of tests of 
isolated zones in the three wells, Evidence for limited vertical hydraulic connection between water-bearing openings 
includes differences in static potentiometric head up to 15 ft (46 m) over 300 vertical ft (91 m) and typically small 
drawdown in zones adjacent to the isolated pumped zone. 

The chemical and physical properties of borehole discharge were measured at various times during pumping 
by the USGS by the use of temperature-compensated pH and specific-conductance meters. After physical and 
chemical properties stabilized or after three test-interval volumes of borehole water were pumped, water samples for 
measurement of pH, specific conductance, temperature, and dissolved oxygen concentration were collected. Samples 
for Voe analysis then were collected by the USGS and forwarded to USEPA's contractor, B&V, for analysis. In 
single-well, aquifer-interval-isolation tests by QST Environmental, Inc., in wells Mg-624 and Mg-1639, the USGS 
measured chemical and physical properties and QST Environmental, Inc., collected samples for voe analysis. The 
pH and specific conductance were measured by methods outlined in Wood (1976) . Dissolved oxygen was measured 
by use of the azide modification of the Winkler titration method (American Public Health Association and others, 
1976). 

Well Mg-80 

The open-hole well is about 270 ft (82.3 m) in depth with a few feet of soft sediment at the bottom of the well. 
An 8-in. (0.2-m) diameter casing extends to a depth of 138 ft bls (42. l m). Geophysical logging (Conger, 1999) 
indicated water-bearing zones at 144-154 ft bls (43.4-46.9 m) and 253-258 ft bls (77.1-78.6 m) (fig. 24). Under non­
pumping conditions, upward flow in the borehole was measured with inflow from fractures at 253-258 ft bls (77 .1-
78.6 m) and outflow through fractures at 144-154 ft bls (43.4-46.9 m) . The flow pattern indicated a difference in 
hydraulic heads in the well. When tl1e open-hole well was pumped at a rate of about l gal/min (3. 785 Umin) in 
sununer 1996, the fractures at 144-154 ft bls (43.4-46.9 m) produced most of the fluid. 
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nonpumping flow in well Mg-80 in 
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EXPLANATION 

o 0.23 A Location , rate in gallons per minute, T and direction of borehole-flow measurement 

Tests in well Mg-80 were conducted on March 24-27, 1997. Packers isolated two intervals (fig. 24) for testing, 
including below 246 ft bis (75 m) (zone B) and 142-157 ft bis (43.3-47.8 m) (zone A). Depth to water in the open 
borehole was 12.43 ft bls (3 . 79 m). After packer inflation, water levels were measured above, in, and for zone A 
below the isolated intervals. Water levels in isolated intervals stabilized in about 15 minutes after packer inflation. In 
test of zone A, the isolated interval was pumped at about 2 gal/min (7 .6 L/min), and drawdown was observed in all 
three intervals (fig. 25, table 7). The observed draw downs indicate either the packers did not isolate the interval (seal 
the borehole) effectively or the intervals are connected outside of the well. In the test of zone B, a single packer was 
placed at 246 ft bis (75 m) and the pump was placed below the packer. Drawdown was observed only in the pumped 
zone (fig. 26, table 7). These results indicate that the zone below 246 ft bls (75 m) is hydraulically isolated from 
water-bearing zones above that depth. In the test of zone A, a straddle packer with a 15-ft ( 4.6-m) spacing between 
center of packers was used to isolate the interval of 142-157 ft bis (43.3-47.8 m) . The water level in the isolated 
interval was slightly higher than in the upper or lower intervals after packer inflation (table 7). 
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The interval between 142-157 ft bls (43.3-47.8 m) has a greater specific capacity than the interval below 
246 ft bis (75 m). These specific-capacity measurements are consistent with the beatpulse-flowmeter measurements 
that indicated fractures in the upper zone produced most water when the open well was pumped (Conger, 1999). The 
calculated specific capacity for the zone A (table 7) in this borehole probably is greater than actual specific capacity 
for the zone because of contribution from other intervais. The swn of specific capacities detem1ined for isolated zones 
A and B is similar or somewhat less than the specific capacity detenni.ned for the open-hole tests (table 7) . 

Table 7. Depths, water levels, specific capacitJ~ and transmissivily of aquifer intervals isolated by packers and of the 
open hoie for well Mg-BO in Lansdale, Pa., March 1997, May 1996, and September 1997 

(ft bis, fee t below land surface; ft , feet; gal/min, gallons pa; minute; min, minutes; (gal/min)/ft, gallons per minute per 

foot; ft2/d, square feet per day; NA, not applicable] 

Pre-pumping Depth to 
Depth of isolated 

Date of 
depth to water in Drawdowna t Pumping Pumping Specific Trans-

intervals 
test 

water in interval at end of test rate duration capacity missivity3 

(ft bis) interval1 end of test2 (ft) (gal/min) (min) [(gal/min)lftj (ft2/d) 
(ft bis) (ft bis) 

ZQne A (142-1Q( ft Ills) 

Open hole 3-26-97 12.43 NA NA NA NA Nl\ NA 

Above 142 3-26-97 i 1.93 13.26 1.33 NA NA NA NA 

142-157 (pumped) 3-26-97 I l.88 13.65 i.77 2 69 4 1.13 5 238 

Below 157 3-26-97 12.03 13.34 1.31 NA NA NA NA 

~Q[]~ !2 (below 246 fi !;21s) 

Above 246 3-27-97 12.ll 12.19 .08 NA NA NA NA 
Below 246 (pumped) 3-2i-97 12.07 49.10 37.03 1.8 124 .037 10.2 

Sum of specific capacities or transrnissivities for intervals tested 1.17 248 

Oi:ien-hole tests 

Open hole 5-23-97 13.29 13.8 .51 79 1.96 413 

Open hole 9-30-97 15.2 25.78 10.58 12 65 1.13 239 

1 Stabilized water levels after packers were inflated . 
2 Depth to water at end of pumping at a constant rate before the pump was shut off. 
3 Calculated using Thiem equation, assuming a radius of influence, r0, of 328 feet (100 meters) . 
4 Measured specific capacity for zone greater than actual specific capacity because of contributions of flow from other intervals. 
5 Calculated transmissivity for zone greater than actual transmissivity because of contributions of flow from other intervals . 
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Well Mq-1443 

The caliper iog indicated fractures at 35-4 l ft bls (10 .7-12.5 m) , 104-106 fl bls (31.7-32.3 m), 175-178 ft bls 
(53.3-54.3 m), and 289-291 ft bis (88.1 -88 .7 m) in the 339-ft (103.3-m) deep, 8-in.- (0.2 m) diameter borehole 
(fig. 27). When the open-hole well was pumped at a rate of abo ut l gal/min (3. 785 Umin) in summer 1996, the 
fractures at 289-29i ft bis (88 .1-88 .7 m)appeared to produce most of the water and fractures at 104-106ft bls (3i.7-
32.3 m) produced the second greatest amotmt (Conger, 1999). Under nonpumping conditions in sw11mer 1996, minor 
upward flow was measured between the depths of33 2 ft bls (101.2 m) and 68 ft bls (20. 7 m) (Conger, 1999). This 
flow pattern indicates a difference in hydraulic heads between water-bearing zones in the borehole . 
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Tests in weli Mg-1443 were conducted on April 9-11, 1997. On the basis of results of geophysical logging, 
four intervals were selected for testing (fig. 27) including below 296 ft bis (90.2 m) (zone D) ; 276-296 ft bis (84.1-
90.2 m) (zone C); 90.5-110.5 ft bis (27.6-33 .7 m) (zone B); and above 90.5 ft bls (27 .6 m) (zone A) . 

In the test of zone A, the pre-pumping level in the pumped zone was about 2.4 ft (0.73 m) higher th.an the level 
in the interval inunediately below (90.5 -110.5 ft), indicating a downward vertical gradient between these intervals . 
The pre-pumping level in zone A was about 1 ft (0.3 m) lower than the interval below 110.5 ft, indicating an upward 
gradient between these intervals. Because testing of zone A was done soon after testing of zone B, water levels may 
not have fully recovered from the test of zone B. When zone A was pumped, drawdown was measured in the interval 
between 90.5 and 110.5 ft (27.6-33.7 m) but not in the interval below 110.5 ft (33.7 m) (fig. 28). 

ln the test of zone B, the pre-pumping water level in the isolated interval was al.n1ost equal to the level in the 
overlying interval and 0.52 ft (0.16 m) lower than the level in the underlying interval zone; the latter head difference 
was similar to the head difference [0.36 ft (0.11 m)] between the isolated zone C and the interval above zone C 
(table 8) . \Vhen zone B was pumped, no drawdown was measured in the underlying interval, and about i ft (0.3 m) of 
drawdown was measured in the overlying interval (fig. 29), indicating some hydraulic connection between zone B 
and the interval above zone B. 

In the test of zone C, the water level in the isolated interval before pumping was 4. 79 ft (I .46 m) iower than the 
level in the underlying interval and 0.56 ft (0.17 m) higher than the level in the overlying interval, also indicating an 
upward vertical gradient. When pumped, small but measurable drawdown in intervals above and below zone C were 
observed (fig. 30), suggesting an incomplete seal by packers or hydraulic connection outside the borehole. 

In the test of zone D, the water level in the isolated interval before pumping was 9.07 ft (2.76 m) higher than in 
the interval above 296 ft bis (90.2 m), indicating an upward vertical gradient. When zone D was pumped at a rate of 
about 0.2 gal/min (0.76 L/min), a large drawdown was observed in the pumped interval and very little drawdown was 
observed in the overlying interval (fig. 31 ). Zone D appeared to be hydraulically isolated from other intervals and to 
produce little water. Thus, water-bearing zones near the bottom of the well appear hydraulically isolated from the 
water-bearing zones near the top of the well. 

The calculated specific capacities for zones A and C are lower than the specific capacity of zone B (table 8 ), 
which is consistent with the relative yields of these zones determined by heatpulse-ftowmeter measurements while 
pumping (Conger, 1999). The specific capacity of zone D detennined from the isolated-interval tests is probably 
higher than the actual specific capacity. In addition to the apparent hydraulic connection between zone D and adjacent 
intervals, the short duration of pumping and variable pumping rates may have affected the test. Specific capacity 
commonly tends to decrease with increases in pumping time. The sum of specific capacities of individual isolated 
zones is greater than the specific capacity determined for the open borehole in summer 1996 (Conger, 1999), possibly 
because of the over-estimated specific capacity of zone D (table 8). 
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Table 8. Depths, water levels, specific capacity, and transmissivity of aquifer intervals isolated by packers and of the 
open hole for well Mg-1443 in Lansdale, Pa. , April 1997, May 1996, and October 1997 

[ft bis, feet below land surface; ft, feet; gal/min, gallons per minute; min, minutes; (gal/min)/ft , gallons per minute per foot; 
NA, not applicable] 

Pre-pumping Depth to 

Date of 
depth to water in Drawdownat Pumping Pumping Specific Trans-

Depth of isola ted interval 
water in zone at end end of test rate duration capacity missiviti' 

(ft bis) tes t 
zone1 of test2 {ft) {gal/min) {min) [{gal/min/ft] (ft2/d) 

{ft bis) (ft bis} 

Zone A (above 9Q.5 ft bis\. 

Above 90.5 (pumped) 4-! l-97 42.90 49.27 6.37 4 1 21 5 0.16 6 34.4 

90.5 - 110.5 4-l i-97 45.29 46.34 l.05 NA NA NA NA 

Below 110.5 4-1 !-97 41.9 1 41.9 1 0 NA NA NA N.11, 

Zone 8 (90.5-110.5 ft bls 'J 

Above 90.5 4-11-97 42.39 43.32 .93 NA NA NA NA 

90.5 - 110.5 (.Ptnnped) 4-11-97 42.41 89.95 47.54 .2 73 .004 .86 

Below 110.5 4-11-97 41.89 4 1.91 .02 NA NA NA NA 

Zone C (276-296 ft bis) 

Above 276 4-10-97 42.40 42.72 .32 NA NA NA NA 

2 76 - 296 (pumped) 4-10-97 42.04 57.80 15.76 1.7 78.5 .108 22.6 

Below 296 4-10-97 37.25 37.65 .40 NA NA NA NA 

Zone D (below 296 ft !;!Is} 

Above 296 4-9-97 4 1.95 42.00 .05 NA NA NA NA 

Below 296 (pumped) 4-9-97 32.88 115.43 82.55 .2 65 .002 .54 

Sum of specific capacities or transmissivities for zones tested .274 58.4 

Oi;ien bole tests 

Open hole 5-22-97 42.09 47.35 75.26 98 .19 39.8 

Open hole 10-23-97 51.61 94.2 42.59 5.5 150 .13 26.9 

1 Stabilized water levels after packers were inflated . 
2 Depth to water at end of pumping at a constant rate before pump was shut off. 
3 Calculated using Thiem equation, assuming radius of influence, r0 , is 328 feet (100 meters). 
4 Estimated time-weighted average of variable pumping rates ranging from 0.18 to 2 .2 gallons/minute. 
5 Calculated specific capacity for zone greater than actual specific capacity because of contributions of flow from other intervals, 

short duration of pumping, and variable pumping rates. 
6 Calculated transmissivity for zone greater than actual transmissivity because of contributions of flow from other intervals, short 

duration of pumping, and variable pumping rates. 
7 Drawdown did not stabilize during this test. 

Well Mg-1444 

Logging of well Mg-1444 identified producing fractures and vertical hydraulic head differences (Conger, 
1999). The caliper log indicated major fractures at 70-72 ft bls (21.3-21.9 m), 138-141 ft bis (42.1-43 m), 153 ftbls 
(46.6 m), 260-265 ft bls (79.2-80.8 m) and numerous minor fractures along the open interval of the 294-ft (89.6-m) 
deep, 6-in.- (0.15 m) diameter borehole (fig. 32). During heatpulse-flowmeter measurements of the borehole Lmder 
nonpumping conditions in summer 1996, upward borehole flow of about 1 gal/min (3. 785 Umin) was measured, with 
inflow through fractures below 270 ft bls (82.3 m), at 260-265 ft bls (79.2-80.8 m), and possibly at 138-141 ft bls 
(42. 1-43 m), and outflow through fractures at 70-72 ft bls (21.3-21.9 m). The observed upward flow indicated a 
difference in hydraulic heads in the borehole. 

Tests in well Mg-1444 were conducted on April 3-7, 1997. On the basis of results of geophysical logging, five 
intervals were selected for testing (fig. 32) including below 268 ft bls (81.7 m) (zone E); 248-269 ft bls (75 .6-82 m) 
(zone D); 136.5-157.5 ft bis (41.6-48 rn) (zone C); 64-85 ft bls (19.5-25.9 m) (zone B); and above 64 ft bls (19.5 m) 
(zone A). 

44 



0 
0 

20 

40 

60 

80 

w 
(.) 

100 <C 
u. 
0:: 
::::i 
(/) 

120 
0 
z 
<C 
..J 

~ 140 
0 
..J 
w 
ID 
f-

160 
w 
w 
u. 
~ 180 

:i 
f-
c.. 200 w 
0 

220 

240 

260 

280 

300 

HOLE DIAMETER. 
IN INCHES 

5 10 15 

ZON A 
packer 

ZONE B 

packer 

ZONEC 

packer 

ZONED 

packer 

ZONEE 

• 0.85 + 

• 0.94 + 
• 1.0 + 

• 0.22+ 

Mg-1444 

Figure 32. Depth of packers for 
aquifer-interval-isolation tests and 
direction of nonpumping flow in well 
Mg-1444 in Lansdale, Pa. 

EXPLANATION 

e 0.07 j, Location, rate in gallons per minute, T and location of borehol&-flow measurement 

In the test of zone A, the pre-pumping water level in zone A was 0.28 ft (0.9 m) above the level in the interval 
between 64-85 ft bls (19.5-25.9 m) and 14.l ft bls (4.30 m) lower than in the interval below 85 ft bls (25.9 m), similar 
to head differences measured in the test of zone B. Pumping of zone E was short in duration and at small, variable 
rates because the zone produced little water and dewatered rapidly. Little drawdown was measured in the interval 
immediately underlying zone E, and no drawdown was measured in the interval below 85 ft bls (25.9 m) (fig. 33). 

In the test of zone B, the pre-pumping water level in zone B was 1.01 ft (0.31 m) lower than the level in the 
overlying interval and 12 .12 ft (3.69 m) lower than the level in the underlying interval; these head differences indicate 
a downward vertical gradient from above and upward vertical gradient from below the isolate.cl interval. Geophysical 
logging indicated fractures at 70-72 ft bls (21.3-21 .9 m) were receiving, consistent with the lower heads measured in 
zone B compared to adjacent intervals. When zone B was pwnped, gradual drawdown of up to 3 ft (0.91 m) in the 
interval above zone B and minor drawdown in the interval below zone B were measured (fig. 34). These results 
indicate leakage around packers or hydraulic connection outside the borehole between the zone B and the overlying 
interval and near hydraulic isolation between zone B and the underlying interval. 
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In the test of zone C, the pre-pwnping water level in zone C was 16. 7 l ft (5 .09 m) higher than the level in the 
overlying interval and l .06 ft (0.32 m) lower than the level in the underlying interval. These head differences are 
consistent with the upward fim~ measured with the heatpulse-flowmeter at 160 ft bls (48.8 m) and 130 ft bls (39.6 m) 
in summer 1996 (Conger, I 999). When zone C was pumped, very little drawdown was measured in the interval above 
zone C and virtually no drawdown was measured in the i..riten,al below zone C (fig . 35), suggesti..rig hydraulic isolation 
between these intervals. 

In the test of zone D. the pre-pumping water level in the isolated interval was 15 .35 ft ( 4.68 m) higher than in 
the level in the overlying interval and 0.88 ft (0.27 m) higher than the levei in the underlying interval. These head 
differences indicate upward and downward vertical gradients between zone D and adjacent intervals . The upward 
vertical gradient is consistent with the upward flow measured earlier with the heatpulse fiowmeter at and above 
256 ft bls (78 m) (Conger, 1999). Drawdown of more than 2 ft (0.61 m) was measured in the interval below zone D 
when zone D was pumped (fig. 36). These results suggest leakage around packers or a hydraulic connection outside 
the borehole between the isolated zone D and the underlying interval. In the test of zone D, little drawdown measured 
in the overlying interval indicates that zone D and the overlying interval were hydraulically isolated. 

LI the test of zone E, the pre-pwnping water level in zone E was 6.45 ft ( 1.97 m) lower than the level in the 
overlying interval. Although upward flow was observed duri.ng heatpulse-fiowrneter measurements in sununer 1996, 
the observed head differences for zone E in April 1997 indicate a downward vertical gradient between the isolated 
interval and the overlying interval. Drawdown of less than 1 ft was measured in the interval above zone E during 
pw11ping of zone E (fig. 37, table 9), suggesting eit.her leakage around packers or a hydraulic connection outside the 
borehole similar to the test results of zone D. 

The total specific capacity of 0.89 (gal/min)/ft [11.1 (L/min)/m] detennined from the interval-isolation tests 
was less than the specific capacity of 1.56 (gal/min)/ft [19.4 (L/min)/m] determined from an open-hole test (table 9). 
Results ofheatpulse-fiowmeter measurements in summer 1996 suggest that the zone between 248-269 ft bls (75.6-
82 m) is the most productive (Conger, 1999), which is consistent with the results of the interval-isolation tests. 
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Table 9. Depths, water levels, specific capacity, and transmissivity of aquifer intervals isolated by packers and of the 
open f10le for well Mg-1444 in Lansdale, Pa., April 1997 and October 1997 

[ft bis, feet below land surface; ft , feet; gal/min, gallons per minute; min, minutes; (gal/min)/ft, gallons per minute per 

foot; ft2/d , square feet per day; NA, not applicable] 

Pre-pumping Depth to 
Depth of isolated zone 

Date of 
depth to water in 

Drawdown 
Pumping Pumping Specific Trans-

in borehole water in interval at rate duration capacity missivity3 

(ft bis) 
tes t 

interval1 end of test2 (ft) 
(gal/min ) (min) [(gal/min)tft] (ft2/d) 

(ft bis ) (ft bis) 

ZQD" 8 (atlQY:e 6~ fi bis) 

Above 64 (pumped) 4-7 -97 56.34 59.04 2.7 0.4 19 0.15 32.5 

64-85 4-7-97 56.62 57.32 .7 NA NA NA NA 
Below 64 4-7-97 42.52 42.52 0 NA NA NA NA 

Z.Qoe El (64-6:> fl bis) 

Above 64 4-4-97 54.3 l 57.78 3.47 NA NA NA NA 
64-85 (pumped) 4-4-97 55.32 68.72 13.40 1.5 72 4 .l ! 5 24.l 

Below 85 4-4-97 43.20 43.31 .!l NA NA NA NA 

ZQoe c (l36 5-:rnz 5 ft bis) 

Above 136.5 4-4-97 58.15 58.38 .24 NA NA NA NA 
136.5-157 .5 (pumped) 4-4-97 41.44 70.73 29.29 1.67 105 .057 12.5 

Below 157.5 4-4-97 40.38 40.36 -.02 NA NA NA NA 

Z.coe l:l (216-26S fl bl:il 

Above 248 4-3-97 54.58 54.60 .02 NA NA N/~ NA 
248 - 269 (pumped) 4-3-97 39.23 47.85 8.62 4 49 .46 102 

Below 269 4-3-97 40.11 42.81 2.7 NA n NA NA 

Zcoe E (belQ~ 266 fl bis) 

A bove 268 4-3-97 41.54 42.12 .6 1 NA NA NA NA 
Below 268 (pumped) 4-3-97 47.99 65.50 17.51 2 93 .II 25. J 

Sum of specific capacities or transmissivities for zones tested .89 196 

Q12eo-tJQli;i te::;!:1 

Open hole 10-1-97 58.8 65.85 7.05 11 130 1.56 342 

1 Stabilized water levels after packers were inflated. 
2 Depth to water at end of pumping at a constant rate before pump was shut off. 
3 Calculated using Thiem equation, assuming radius of influence, r0, is 328 feet (100 meters). 
4 Calculated specific capacity for zone greater than actual specific capacity because of contributions of flow from other 

intervals . 
5 Calculated transmissivity for zone greater than actual transmissivity because of contributions of flow from other intervals. 
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