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1.0 Introduction 

 

 ESC Engineering of New York, P.C., on behalf of the corporate successor of General 

Instrument, Vishay GSI, Inc. (VGSI), has prepared this report detailing additional investigation 

activities conducted at the former General Instrument Corporation site in Sherburne, New York. 

The investigations, which included the installation of nine groundwater monitoring wells, was 

performed as the second phase of work necessary to update the conceptual site model (CSM). 

The CSM was developed by ESC Engineering to evaluate the efficacy of a permeable reactive 

barrier (PRB) installed (by others) in 1997. The PRB was installed to treat chlorinated volatile 

organic compounds (CVOCs) in groundwater. Both ESC Engineering and the New York State 

Department of Environmental Conservation (NYSDEC) raised concerns about the performance 

of the PRB following independent reviews. Historical and recent data collected and reviewed as 

part of the development of the CSM suggested that too few wells were present to fully evaluate 

the flow pattern and the extent of the affected groundwater. Additional wells were installed in 

2005 to further define the groundwater flow near and downgradient of the PRB and to provide 

additional water quality data. The newly installed wells were sampled along with the existing 

wells as part of the semiannual groundwater sampling event. The results of the well installation 

and combined sampling event are presented in this report. 

All of the 2005 well installation activities were conducted in accordance with ESC 

Engineering’s standard operating procedures (SOPs) and the approved work plan for well 

installation and groundwater sampling activities, dated October 17, 2005. The combined 

groundwater sampling event fulfills the requirements for monitoring and evaluating the 

performance of the PRB as stipulated in the Order of Consent (#A701578810) signed by General 

Instrument on August 1, 1989, and the Record of Decision issued for the site in December 1994. 

This report presents a brief site description and history, a description of the scope of work, and 

the results of the investigation. In addition, the report provides the updated CSM and ESC 

Engineering’s conclusions and recommendations for the site. 
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2.0 Site Background 

 

 The site is located at 1 Kenyon Press Drive in Sherburne, Chenango County, New York 

(Figure 1). Originally developed in 1947 for the Technical Appliance Corporation of America, 

the 5.5-acre site was purchased by Jerrold Electronic Corporation in 1962 and by General 

Instrument Corporation in 1969. General Instrument used the facility to produce aluminum 

television antennas, antenna controllers, and other small electronics from 1969 until 

manufacturing operations ceased in 1983. The facility was decommissioned and subsequently 

sold in 1989. The site is currently owned and occupied by Kenyon Press Inc., a commercial 

printer. 

 The major features of the site include a 75,000-square-foot main building used for 

manufacturing, warehousing, and administration, and a 4,900-square-foot plating building used 

for plating, etching, and vapor degreasing (Sheet 2). The site also includes two other buildings, a 

1,600-square-foot garage near the southeast corner of the main building that was formerly used 

as a maintenance shop, and a 2,800-square-foot wooden shed near the western property line that 

was formerly used to store machinery and materials. Several smaller buildings, including a 

second garage, an equipment storage shed, and a hazardous material shed, were located south of 

the main building. These three structures were razed in 1983 to the concrete pads that are still 

visible in the field south of the main building (also known as South Field).  

 The site is surrounded by a bulk petroleum storage facility and Quickway gasoline station 

to the north; light commercial property to the east and south; the Delaware, Lackawanna, and 

Western railroad to the west; and further to the west by agricultural fields. VGSI currently leases 

a portion of the agricultural fields west of the site to allow access for the investigations described 

herein.  

 

2.1 Previous Investigation and Remediation  

 In 1983, General Instrument implemented a plan to close their manufacturing facilities at 

the Sherburne Plant. An investigation conducted as part of the closure activities revealed a 

variety of organic and inorganic compounds in soil surrounding the facility. In response, General 

Instrument excavated and removed contaminated onsite soils and, in 1985, initiated a 

groundwater investigation that included the installation of nine groundwater monitoring wells 
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and six piezometers. The results of the groundwater investigation indicated the presence of 1,1,1-

trichloroethane (1,1,1-TCA), trichloroethene (TCE), tetrachloroethene, and several other CVOCs 

in the groundwater along the western (downgradient) edge of the property. 

 The site was classified by the NYSDEC as a Class 2 inactive hazardous waste site in 

1987 and General Instrument entered into a consent agreement in 1989 to perform a remedial 

investigation/feasibility study (RI/FS). The RI/FS, conducted by Stearns and Wheler, LLC 

(S&W), of Cazenovia, New York, and completed in 1993, identified CVOCs in the soil beneath 

the plating building; a localized area of free-phase petroleum product (fuel oil) floating on the 

groundwater near the northwest loading dock; and a CVOC-affected groundwater plume in the 

uppermost water-bearing unit extending west beneath a portion of the adjacent property.  

 S&W developed a remedial design and remedial action plan for the site that proposed the 

installation of an in situ soil vapor extraction (SVE) system to treat the unsaturated soil beneath 

the plating building and a groundwater recovery and treatment system to address the free-phase 

petroleum. The remedial action developed by S&W for the dissolved CVOC groundwater plume 

was a passive in situ PRB, which was designed to reductively dechlorinate the affected 

groundwater. A Record of Decision was issued by the NYSDEC in December 1994 approving 

the selected site remedies. 

 Both the SVE and groundwater recovery and treatment systems were designed, installed, 

and operated by S&W in the mid to late 1990s; and, both systems were decommissioned by 

S&W after the NYSDEC agreed that their respective cleanup targets had been achieved. A PRB 

was initially installed as a pilot-scale funnel-and-gate treatment system. In 1997, based on their 

interpretation of the pilot test response, S&W installed a full-scale, zero-valent granular iron 

PRB consisting of two parallel walls oriented roughly north-south and perpendicular to their 

interpretation of regional groundwater flow (Sheet 2). The longer of the two walls is 

approximately 370 feet long and was designed to cover the entire breadth of the CVOC-affected 

groundwater plume. A second, smaller (120-foot-long) wall was installed approximately 30 feet 

east of the main wall section to provide additional groundwater treatment where the highest 

CVOC concentrations were expected (i.e., along the core of the affected groundwater plume). 

Both walls were constructed with granular iron extending from about 3 feet below ground 

surface (bgs) through the entire thickness of the uppermost water-bearing unit and were keyed 

into an underlying clay at approximately 21 feet bgs. Each barrier wall was designed with a 
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flow-through thickness of approximately 1 foot. S&W monitored the PRBs on a quarterly basis 

for a period of approximately 2 years after the installation, and twice a year thereafter.  

 In 2001, the NYSDEC raised a number of concerns regarding the performance of the 

PRB. The concerns centered on apparent shifts in the groundwater flow upgradient of the PRB 

and changes in the CVOC distribution, including the presence of affected groundwater directly 

downgradient of the barrier. S&W, as part of their evaluation, contracted Environmental 

Technologies, Inc. (ETI), the manufacturers of the iron for the PRB, to conduct an investigation 

of the barrier and the groundwater flow pattern around the walls. The analyses, performed in 

early 2002, included bench tests performed to evaluate the condition of the PRB iron (recovered 

from the barrier in a core sample) as compared to an unaltered sample of iron supplied by ETI; 

downhole flow measurements for both direction and velocity using the existing wells; and an 

isotopic analysis of the CVOCs to determine if treated and untreated compounds could be readily 

distinguished. The bench tests performed on the iron core sample indicated that there had been a 

10-to-12-percent decrease in the porosity of the wall in the 4.5 years since the installation, which 

likely reduced the estimated 5E-02 centimeter per second (cm/s; 141 feet per day [ft/day]) 

hydraulic conductivity of the barrier (ETI, personal communication). The porosity decrease was 

due to the accumulation of precipitate on the upgradient edge of the wall but its reductive 

potential, according to ETI’s analysis, was unaltered. The downhole directional analysis was 

inconclusive; however, flowmeter measurements indicated velocities in some of the wells that 

were significantly higher than the initial estimates of approximately 1 ft/day. This led ETI to 

conclude that the residence time for groundwater flowing through the southern portion of the 

wall may be insufficient to fully treat the CVOC concentrations observed in the upgradient 

wells. Environmental Technologies’ attempt to differentiate CVOCs that may have flowed 

through or around the barrier untreated using isotopic signatures was not definitive. 

 In response to continuing concerns raised by the NYSDEC, VGSI requested that ESC 

Engineering complete a technical review of the site in March 2004 using data generated by S&W 

during the 2002 groundwater monitoring events (ESC Engineering 2004a). ESC Engineering 

reviewed the data and developed a CSM, which was later validated using the semiannual 

groundwater data collected in the spring of 2004. The data suggested that the groundwater flow 

pattern had been altered by the PRB and that CVOCs might be bypassing the barrier; however, 
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the data set did not include enough monitoring wells to fully evaluate the flow patterns and 

extent of affected groundwater.  

 

2.2 Adjacent Property 

 Additional investigation and remediation activities were performed at the adjacent 

Quickway gasoline station and adjacent petroleum bulk storage facility, which is located directly 

north of the former General Instrument site (Sheet 2). The activities at the Quickway gasoline 

station were not related to the operations at the former General Instrument facility; however, 

groundwater data collected for this and previous reports suggest that some of the compounds 

released to the subsurface have migrated onto the former General Instrument site and are present 

in the PRB treatment area. A description of these compounds and their impact on the PRB 

treatment area is presented below and a copy of the 2004 Geologic NY, Inc., report is included in 

Appendix A for reference.  

 The Quickway site is listed on the NYSDEC Spill Incidents Database (#980327) for a 

release of gasoline in 1998 resulting from underground storage tank (UST) failures in two areas 

of the site (Sheet 2). According to a letter report obtained by ESC Engineering from Geologic 

NY, Inc., of Cortland, New York, to the NYSDEC, dated May 24, 2006, groundwater samples 

collected in 1998 from a monitoring well near the failed tank in the northeast corner of the site 

along Route 12 contained combined concentrations of benzene, toluene, ethylbenzene, and 

xylenes (BTEX) that exceeded 42,000 micrograms per liter (μg/l). In September 1998, methyl-

tert-butyl-ether (MTBE) was added to the sampling program and concentrations as high as 

1,500 μg/l were detected in groundwater samples from a well near the second UST suspected of 

failure located on the southeast corner of Quickway’s property. Samples collected from an 

additional groundwater monitoring well located between the southeastern UST area and the 

former General Instrument property line (directly upgradient of the wooden shed and former 

plating building) contained concentrations of BTEX in groundwater as high as 452.1 μg/l (April 

1999) and concentrations of MTBE as high as 513 μg/l (February 1999).  

 Notes in the letter and on the analytical tables indicate that a combined SVE system with 

two arrays (positioned in the northeast and southeast UST areas) and total fluid extraction (TFE) 

system with a single recovery well were installed in early 1999. Fluid extraction from the TFE 
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recovery well resulted in up to 0.23 foot of light non-aqueous phase liquid (LNAPL) in an 

adjacent monitoring well in November 1999. At the time of the letter report in 2004, the 

combined SVE/TFE system had apparently removed all LNAPL at the monitoring points and 

reduced the total BTEX compounds to concentrations ranging from 6 μg/l in the southeast corner 

of the site to 722 μg/l in the recovery well. Concentrations of MTBE in the monitoring wells 

between the southeastern UST and the former General Instrument site ranged from 17 to 360 

μg/l from 1999 to 2001 before decreasing to a level of 3.9 μg/l in April 2004.  
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3.0 Scope of Work 

 

 The CSM developed during the technical review of the site indicated that the 

groundwater flow pattern in and around the PRB had been altered by the barrier itself. Elevation 

data collected by S&W in 2002 and during the subsequent semiannual groundwater sampling 

events appeared to show a marked gradient change across the center of the barrier, groundwater 

elevations above the top of the wall, and altered flow directions near the end of the walls sub-

parallel to axis of the barrier, particularly in the north. Analytical data collected during the same 

sampling events suggested that the CVOC-affected groundwater was bypassing the barrier to the 

north and south of the wall along the projected flow lines and, in the center of the PRB, was 

flowing over the wall. Too few wells were present, however, to determine the flow patterns 

around the ends of the PRB and evaluate the distribution of CVOCs dissolved in groundwater. In 

addition, little was known about the site geology and hydrogeology beyond the limited 

information provided in the early reports. This information is necessary to evaluate groundwater 

velocity and likely distribution of the CVOCs. 

 To provide a better understanding of the hydraulics around the PRB and update the CSM, 

ESC Engineering installed and sampled (as part of the semiannual groundwater sampling event) 

nine groundwater monitoring wells around the northern and southern ends of the PRB and 

downgradient of the barrier. The well locations were selected to verify the projected flow lines 

around each side of the barrier and to further evaluate the distribution of the CVOC-affected 

groundwater plume. ESC Engineering also collected soil samples for grain size and total organic 

carbon analyses to determine the hydraulic and sorptive characteristics of the water-bearing 

zone. 

 All of the activities were performed in accordance with the procedures outlined in the 

work plan for well installation and groundwater sampling activities, dated October 17, 2005, the 

Record of Decision issued for the site in December 1994, and ESC Engineering’s standard 

operating procedures (Appendix B). An overview of the scope of work, including the methods 

used, is presented below. 
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3.1 Monitoring Well Installation Activities 

 ESC Engineering installed nine groundwater monitoring wells between November 17 and 

22, 2005. The monitoring wells, designated MW-31 through MW-39, were installed to provide 

data to further evaluate the groundwater flow pattern and characterize the water quality near and 

downgradient of the PRB (Sheet 2). Monitoring wells MW-31 through MW-33 were installed 

along potential flow lines in the vicinity of the southern end of the PRB, monitoring wells MW-

34 through MW-36 were installed to define the flow near the northern end of the PRB, and MW-

37 through MW-39 were positioned halfway between the PRB and downgradient wells MW-20 

and MW-21 to provide additional information on the flow pattern and water quality 

downgradient of the PRB. ESC Engineering also collected soil samples during the well boring 

installation for grain size and fraction of organic carbon (foc) analyses to further characterize the 

hydraulic and sorptive characteristics of the subsurface. 

3.1.1 Soil Borings and Monitoring Well Construction 

 The monitoring well borings were installed using a truck-mounted drill rig equipped with 

4.25-inch inside-diameter (ID) hollow-stem augers. The borings were advanced through the 

shallow water-bearing zone to the top of the underlying silt layer. Continuous split-barrel soil 

samples were collected from each boring to characterize the soil and to accurately identify the 

silt interface, which was located between 11 and 24 feet bgs. Lithologic descriptions, which 

included soil color, texture, and moisture content, were recorded in the field book. Geologic logs 

of each boring and schematic well construction details are included in Appendix A.  

 A monitoring well was constructed in each boring once the silt interface was identified 

using 2-inch-ID, flush-threaded, Schedule 40 polyvinyl chloride (PVC) blank casing equipped 

with 0.010-inch continuous-wrap PVC screen. The wells were constructed so that the screened 

section straddled the water table surface and extended to the base of the shallow water-bearing 

zone. A reference mark was placed on the top of the inner PVC casing of each well, and the well 

was secured with a locking expandable plug and protective steel casing. Each well was 

developed 24 hours or later after the installation of the well seal with submersible pumps and 

surge blocks until the development water was relatively free of suspended sediment.  

 All downhole and sampling equipment was decontaminated before use, between each 

borehole, and before leaving the site in accordance with ESC Engineering’s SOP 15. 

Decontamination rinsate, soil cuttings, and development water generated during the well 
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installation activities, were contained in Department of Transportation- (DOT-) authorized 

55-gallon steel drums and staged onsite for later disposal in accordance with state and federal 

regulations. 

 The locations, reference mark elevations, and ground surface elevations of all of the 

newly installed wells were surveyed by a New York-licensed land surveyor prior to the 

semiannual monitoring event conducted in December 2005. All horizontal locations were 

measured to the nearest 0.1 foot and vertical locations to the nearest 0.01 foot. 

3.1.2 Soil Sampling  

 In addition to the lithologic descriptions, soil samples for grain size distribution and foc 

analysis were collected from select borings to characterize the hydraulic and sorption properties 

of the shallow water-bearing zone. Eleven grain size analysis soil samples were collected from 

borings MW-31, MW-32, and MW-34 through MW-39 at depths ranging from 5 to 15 feet bgs1 

(Sheet 2). Nine the samples were collected from the water-bearing zone above the underlying 

silty clay; the samples from MW-34 and one of the two samples collected from MW-37 were 

used to characterize the silty clay. Ten soil samples were collected for analysis of total organic 

carbon, which was used to calculate the foc. One sample was collected from each of the nine soil 

borings at depths ranging from 5 to 17 feet bgs with a second sample collected from MW-36, the 

deepest boring at the site, between 17 and 19 feet bgs.  

The grain size analyses were performed at Geotechnics Laboratories in Pittsburgh, 

Pennsylvania, using ASTM International Method D422. The foc, which was calculated from the 

total organic content, was analyzed at Severn Trent Laboratories in Buffalo, New York by US 

Environmental Protection Agency (EPA) Method 9060. The samples were collected and shipped 

in accordance with ESC Engineering’s SOPs 10 and 20, which are included in Appendix B. 

Laboratory analytical reports of grain size analysis and total organic content are included in 

Appendices C and D, respectively.  

 

3.2 Groundwater Monitoring 

ESC Engineering performed the semiannual groundwater monitoring for the site between 

December 20 and 22, 2005, which combined the existing wells in the PRB monitoring network 

                                                 
1 Soil samples for grain size analysis were not collected from MW-33 due to low recoveries. 
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and the newly installed monitoring wells. The activities included collecting water level data to 

determine the potentiometric surface in the vicinity of the PRB and analytical samples to 

evaluate the water quality upgradient and downgradient of the PRB. As with previous events, the 

groundwater samples were analyzed for VOCs by EPA Method 8260 and also included, at the 

request of the NYSDEC, analysis for MTBE and naphthalene.  

All of the groundwater monitoring work at the site was performed in accordance with 

ESC Engineering’s SOPs, which are presented in Appendix B. The methods for each activity are 

presented below and the results are summarized in Tables 3 and 4. For comparison, Tables 3 and 

5 include elevation data and analytical results, respectively, from the previous groundwater 

monitoring event. 

3.2.1 Groundwater Elevations 

 Water level data were collected from the wells prior to beginning sampling activities. The 

wells gauged included 18 of the 19 wells located within the PRB monitoring network (i.e., MW-

2, MW-8, MW-17, MW-20 through MW-30, P-3, P-8, P-10, and P-11); MW-14, which was 

included in the gauging activities to provide additional information on the flow pattern 

upgradient of the barrier; and the nine newly installed groundwater monitoring wells (i.e., MW-

31 through MW-39; Sheet 2). The water level in MW-18 was inadvertently not measured due to 

an oversight in the field.  

Each well was uncapped and allowed to stand undisturbed for at least one hour (for 

equilibration) prior to gauging. The measurements were made to the nearest 0.01 foot using an 

electronic water-level indicator and recorded in the field notebook. The water level data are 

presented in Table 3. 

3.2.2 Water Quality 

 Seventeen of the 19 wells in the PRB monitoring network (MW-2, MW-8, MW-17, MW-

20 through MW-27, MW-29, MW-30, P-3, P-8, P-10, and P-11) and the nine newly installed 

monitoring wells (MW-31 through MW-39) were sampled using the low-flow purge protocol in 

accordance with ESC Engineering’s SOP 3B and the EPA Low Flow (Minimal Drawdown) 

Procedures (1996; Appendix B; Sheet 2). Two of the network wells, MW-18 and MW-28, were 
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not sampled. Monitoring well MW-18 is a former petroleum product recovery well2 that is 

typically not sampled due to the presence of a thin layer of LNAPL in the well3. Monitoring well 

MW-28 is damaged and could not be sampled using low-flow equipment. Samples were also not 

collected from monitoring well MW-14, which is outside the PRB monitoring network and is 

used to measure groundwater elevations only. 

 The wells were purged and sampled using QED Environmental Systems, Inc., MP15 

Controllers and CO2-driven MicroPurge bladder pumps equipped with disposable Teflon 

bladders and Teflon-lined polyethylene tubing. The pumps were set near the midpoint of each 

well screen and the wells were purged at rates between 0.2 and 0.5 liter per minute. Temperature, 

pH, specific conductance, dissolved oxygen (DO), turbidity, oxygen-reduction potential (ORP), 

and drawdown were monitored every 3 to 5 minutes during the purge process using a flow-

through cell and an electronic water-level indicator. Low flow groundwater sampling forms 

recorded for each well during the purge process are presented in Appendix E. 

 Water quality samples were collected directly from the pump once the field parameters 

stabilized (±10 percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; ± 3 percent 

for specific conductance; and drawdown variance less than 0.3 foot) and the turbidity readings 

were less than 50 nephelometric units. The samples were labeled, packed on ice, and shipped by 

overnight carrier to Severn Trent Laboratories, Inc., of Buffalo, New York, for analysis of VOCs 

using EPA Method 8260. All samples were maintained and shipped in accordance with ESC 

Engineering’s SOP 20 (Appendix B). Laboratory results for the groundwater data collected in 

December 2005 are presented in Appendix D. The data usability report is presented in Appendix 

F. 

 After sampling each well, the bladder pumps were disassembled and decontaminated 

using non-phosphate soap and tap water in accordance with ESC Engineering’s SOP 

                                                 
2 Monitoring well MW-18 was installed as part of the onsite groundwater treatment and soil vapor extraction 
system. According to S&W’s June 2000 decommissioning Plan, groundwater recovery from MW-18 was 
discontinued with approval from the NYSDEC in 1998. The well, along with onsite treatment system wells MW-2 
and MW-8, was incorporated into the monitoring program for the PRB. 
3 The water elevation and thickness of free product in monitoring well MW-18 was not measured during the 
December 2005 sampling event due to an oversight in the field. Product thicknesses in the well have ranged from 
0.11 feet during the June and November 2004 event to 0.17 feet during the June 2005 event. 
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16 (Appendix B). All non-metal parts of the pumps, including rubber o-rings and the Teflon 

bladder, were replaced between each well. Investigation-derived wastes generated during the 

sampling activities (i.e., purge and decontamination water) were contained in DOT-approved 

55-gallon steel drums. The drums were labeled and staged onsite for later disposal in accordance 

with state and federal regulations. 
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4.0 Investigation Results 

 

ESC Engineering installed nine groundwater monitoring wells near and downgradient of 

the PRB to further assess the groundwater flow pattern and evaluate the water quality. The newly 

installed wells and 16 of the existing wells within the PRB network were sampled as part of the 

semiannual groundwater sampling event in December 2005. The results of these activities are 

presented below and are summarized in Tables 1 through 5. Table 1 and 2 detail the results of 

the soil sampling activities and include the grain size analysis classifications, estimates of the 

hydraulic conductivity, and the foc. Table 3 includes groundwater elevation data from the 

December sampling event and the two previous sampling events for comparison. Table 4 

provides the analytical data collected from the wells and Table 5 summarizes the historical 

analytical data for the last three semiannual sampling events. A copy of the laboratory analytical 

results and the data usability study report are presented in Appendix F. Grain size analysis 

reports are presented in Appendix G and the boring logs and groundwater sampling logs are 

presented in Appendices C and D, respectively. 

 

4.1  Soil Sampling Results 

The nine soil borings installed for the monitoring wells were sampled continuously to 

provide geologic descriptions of the subsurface. Select intervals were also sampled for grain size 

and organic carbon analysis. Based on the soil descriptions and the grain size analyses, the area 

around the PRB is underlain by three stratigraphic units. The upper unit consists of 2 to 10 feet 

of organic-rich, yellowish-brown to olive brown silt or sandy silt with minor amounts of gravel. 

The silt forms a cap to the underlying units and is likely the result of overbank deposits formed 

during repeated flooding events of the nearby Chenango River. This unit is currently farmed by 

the local landowner. The upper silt unit is underlain by up to 15 feet of olive brown well to 

poorly graded coarse gravel with varying amounts of silt and sand. The gravel is often rounded 

to well-rounded and is weakly stratified with alternating layers of gravelly silt and gravely sand. 

Underlying the gravel unit is a dense, dark grey silty clay, which marks the base of the upper 

water-bearing zone. The unit appears to be contiguous across the site, though the depth it was 

encountered ranged widely from 11 to 21 feet bgs. The top of the unit was sampled during the 
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installation of MW-37 and appears to be at least 2-feet-thick.  No borings were advanced through 

this unit. 

4.1.1 Hydraulic Conductivity Estimates 

Rough estimates of the hydraulic conductivity (K) were calculated from the samples 

using the grain size analyses and the empirical power-law relationship developed by Hazen, 

which uses the d10 effective grain size to predict K. The power-law relationship is given by: 

 

K = Ad10
2 

where:  

K =  hydraulic conductivity (cm/s) 

d10 =  the grain size diameter in millimeters (mm) at which 10-percent (by weight) of 

the soil particles are finer and 90-percent are coarser. 

A  = a unit conversion coefficient (equal to 1.0 for K in cm/s and d10 in mm; Freeze 

and Cherry, 1979).  

 

This empirical formula provides only a crude estimate of the conductive capacity of the 

soil material because the homogenized sample does not differentiate between horizontal and 

vertical structures (e.g., bedding) that may have been present in the soil (i.e., the estimate of K is 

isotropic) nor is there any consideration for the packing of the grains. Calculations using this 

relationship, however, yielded hydraulic conductivity estimates of 1.2E-04 to 2.8E-02 cm/s (0.34 

to 79 ft/day) for the sandy and silty gravels, 1.4E-04 cm/s (0.41 ft/day) for the silty sand sample 

recovered from MW-34, and 1.7E-06 to 2.6E-06 cm/s (4.8E-03 to 7.3E-03 ft/day) for the 

underlying silt clay, all of which are generally consistent with typical values for silty and sandy 

gravel mixtures (1E-03 to 1 cm/s; 2.8 to 2834 ft/day), silt and sand mixtures (1E-05 to 1E-02 

cm/s; 2.8E-02 to 28.3 ft/day) and silt clay mixtures (IE-08 to 1E-04 cm/s; 2.8E-05 to 2.8E-01 

ft/day), respectively (Table 1; Freeze and Cherry 1979). The values were also in close agreement 

with K estimates derived from slug tests performed by S&W using onsite and offsite wells4, 

                                                 
4 The slug tests were performed by S&W as part of the Remedial Investigation. Of the nine wells used for the slug 
tests, MW-3, MW-4, MW-9 through MW-12, and MW-15 through MW-17, only MW-17 still exists. The remainder 
of the wells were abandoned by S&W. See the Remedial Investigation Report (November 1992) for additional 
information. 
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which ranged from 5.55E-03 to 8.07E-02 cm/s (16 to 228 ft/day; S&W, 1992). These estimates 

suggest that the majority of the groundwater flow is horizontal through the gravel unit and the 

underlying silty clay, with a K that is up to 10,000 times less transmissive, is an effective 

aquitard for the upper water-bearing unit. 

It is important to note here, as will be described more fully later in this text, that the 

estimates for the permeability of the gravel are similar and in fact could be higher than the 

permeability of the PRB.  

4.1.2 Organic Carbon Results 

 The results of the organic carbon analyses indicate that total organic carbon was 

generally less than 3,000 milligrams per kilogram (mg/kg; 0.3 percent) ranging from a low of 

980 mg/kg (0.98 percent) in the duplicate sample collected from the 5-to-7-foot depth interval of 

boring MW-31 to 2,600 mg/kg (0.26 percent) in the sample recovered from the 9-to-11-foot 

depth interval of MW-39 (Table 2). Significantly higher concentrations of organic carbon were 

detected in the 7-to-9-foot sample from MW-38 (6,100 mg/kg; 0.61-percent), in the 8-to-10-foot 

(19,000 mg/kg; 1.9-percent) and 17-to-19-foot (32,000 mg/kg; 3.2-percent) samples recovered 

from MW-36. 

The mobility of an organic compound dissolved in groundwater is sensitive to the amount 

of physical sorption to the soil matrix and to the amount of chemical sorption by the soil organic 

matter (Chiou, et al., 1979; Karickhoff, et al., 1979). Increases in the amount of sorption result in 

a greater retardation of the dissolved compound (i.e., the velocity of the contaminants, Vc, is 

reduced) with respect to the linear velocity of the groundwater alone (Vw). For non-polar organic 

compounds such as TCE, the amount of retardation (R) is dominated by the soil organic content 

at concentrations of foc (a proxy for the total soil organic matter) greater than 0.1 percent 

(Pignatello 1989). Estimates of R were generated from the foc analysis using the relationship: 

 

R = Vw/Vc = 1 + (ρb/n) (Kd) 

 

Where: 

R  =  Retardation factor (unitless) 

Vw = Linear velocity of the groundwater 

Vc = Linear velocity of the contaminant 
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ρb = bulk density of the porous medium (grams per cubic centimeter) 

n = porosity of the porous medium (unitless) 

Kd = distribution coefficient; equal to focKoc, where Koc is the compound-specific 

  organic carbon partitioning coefficient (liters per kilogram; Freeze and  

  Cherry, 1979) 

 

Estimates of the retardation factor for each of the samples were calculated for TCE using 

the default values for soil porosity (0.25), soil bulk density (1.99 grams per cubic centimeter), 

and TCE Koc (166 liters per kilogram) recommended by the EPA’s Soil Screening User’s Guide 

(1996). The calculations yielded estimates for the majority of the samples ranging from 1.1 for 

the duplicate sample collected from the 5-to-7-foot depth interval of boring MW-31 to 1.3 for the 

sample recovered from the 9-to-11-foot depth interval of MW-39 (Table 2; Sheet 2). These 

values are near the low end of typical TCE retardation values, which typically range from 1 to 

10 (Mackay, et al., 1985), and are consistent with coarse-grained soils that generally have lower 

organic carbon content. The higher concentrations of organic carbon detected in the 7-to-9-foot 

sample from MW-38 and in the 8-to-10-foot and 17-to-19-foot samples recovered from MW-36 

yielded retardation estimates of 1.8, 3.5, and 5.2, respectively. These values may be related to 

locally higher concentrations of organic silt or clay or the application of fertilizers, which can 

significantly increase the soil organic content. These results indicate that, with the exception of 

the sampled soil horizons in MW-36 and MW-38, the dissolved CVOCs appear to be undergoing 

little retardation and are migrating at a rate similar to the groundwater flow velocity. 

 

4.2 Groundwater Investigation Results 

The groundwater investigation was performed after the groundwater within the newly 

installed wells had been allowed to equilibrate with the surrounding formation for a minimum of 

two weeks. The investigation activities were timed to coincide with the semiannual groundwater 

sampling, which is normally conducted in November or December, and to provide a snapshot of 

the current groundwater elevations and water quality over the entire treatment area. A total of 

28 wells were gauged and 26 sampled for water quality between December 20 and 22, 2006. 



 

ESC ENGINEERING 

17

4.2.1 Elevation Results 

The results of the December elevation measurements are generally consistent with the 

groundwater elevation data collected from the PRB monitoring network wells during previous 

events. Although water levels ranged from 1.02 to 1.31 feet higher than the elevations measured 

in June 2005, the overall site gradient of 0.0015 (as measured between P-8 and MW-21) was 

slightly shallower than the gradient calculated from the November data and is equivalent to the 

average (0.0015) of the last 3 sampling events (Table 1). Groundwater elevations in several of 

the wells directly upgradient of the PRB (i.e., MW-29, MW-30 and P-10) were either above 

(P-10) or within a few tenths of a foot of the top elevation of the barrier indicating that 

groundwater may be flowing over the top of the wall. The groundwater contour map (Sheet 3), 

which includes the elevation data from the nine newly installed wells, depicts a generally west-

southwest groundwater flow direction towards MW-21.  

The prominent groundwater mound identified east (upgradient) of the PRB, which was 

first described in the Preliminary Data Gathering and Semiannual Groundwater Sampling Report 

(ESC Engineering 2004b), is still present and appears to be centered between wells MW-29 and 

MW-30 (Sheet 3). Initial analysis of the elevations showed a distinct peak in the groundwater 

surface near the leading edge of the mound at well MW-28, which is reportedly installed within 

the smaller PRB wall. Because of questions about the level of hydraulic communication between 

the wall of the PRB and the surrounding formation (see Interpretation and Updated CSM section 

below) and because of ongoing concerns about the integrity of the well (the well casing is 

damaged), MW-28 was removed from the analysis. Even with MW-28 removed from the well 

field, local groundwater flow directions near the northern and southern end of the PRB appear to 

diverge from the regional groundwater flow direction to the north and south, respectively. This 

divergence from the regional flow direction is most pronounced east (upgradient) of the PRB’s 

north end, where groundwater contours reveal a northwesterly groundwater flow direction and 

locally steep (0.003 as measured between MW-17 and MW-34) gradient extending from wells 

P-3 to MW-35. Data from the newly installed monitoring wells MW-34 through MW-39 near the 

north end of the wall indicate that the flow direction turns first westerly (near MW-35) and then 

southwesterly towards MW-21 as the groundwater flows around the end of the barrier. A similar, 

though less well defined pattern is present along the southern end of the PRB. Groundwater 

appears to flow south-southwest upgradient of the barrier between MW-29 and MW-22 before 
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turning sharply to the northwest at the southern end of the PRB near newly installed wells MW-

31 through MW-33 before returning to a more west-southwesterly flow between wells MW-33 

and MW-37.  

The groundwater elevation in the wells immediately downgradient of the PRB (i.e., MW-

23 through MW-27 and P-11) and four of the newly installed wells downgradient of the barrier 

(i.e., MW-33 and MW-36 through MW-38) indicate a depression in the water table extending 

from the PRB downgradient towards MW-21 (Sheet 3). This depression is consistent with 

previous results and is formed by the relatively steep drop in groundwater elevations along the 

barrier. Local gradients across the PRB are 0.033 at the northern end of the PRB (between MW-

28 and MW-25), 0.027 near the midpoint of the barrier (between MW-24 and 30), and 0.015 at 

the southern end of the PRB (between MW-23 and MW-29). These gradients are 10 to 20 times 

higher than the average site gradient.  

4.2.2 Analytical Results 

 The analytical results indicate that site-related CVOCs were detected in all of the samples 

from wells both upgradient and downgradient of the PRB with five of the compounds, TCE 

(5.6 to 680 μg/l), cis-1,2-dichloroethene (cis-1,2-DCE; 5.2 to 1,400 μg/l), trans-1,2-DCE (5.7 to 

8.2 μg/l), vinyl chloride (3.2 to 63 μg/l), and 1,1,1-TCA (5.3 to 6.0 μg/l), detected at 

concentrations above the evaluation criteria5 (Table 4, Sheet 4). The highest total CVOC 

concentrations were detected upgradient of the PRB in samples from wells MW-17 (476 μg/l) 

and P-8 (2,096 μg/l), both of which are located directly east of the north end of the PRB. 

Concentrations of CVOCs exceeding the evaluation criteria were also detected in the wells 

directly upgradient of the barrier (19.3 to 50.8 μg/l), downgradient of the barrier (9.7 to 

133.4 μg/l), and in the newly installed wells along the southern (10.1 to 179.7 μg/l) and northern 

(20.2 to 191.59 μg/l) boundaries of the PRB treatment area. Trace concentrations of CVOCs 

below the evaluation criteria were detected in upgradient wells MW-2 and MW-8, and near the 

center of the PRB in wells MW-24, MW-27, MW-29, and MW-30.  

 The analytical results from the wells within the existing monitoring well network are 

generally consistent with previous results. Changes in the CVOC concentrations were noted in 

                                                 
5 New York State Ambient Water Quality Standards or Guidance for Class GA water provided in the New York 
State Department of Environmental Conservation Division of Water, Technical, and Operation Guidance Series 
(1.1.1), dated June 1998, and in the April 2000 Addendum. 
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several of the samples (as compared to the previous sampling event), including an increase in the 

total CVOC concentrations from 967 μg/l to 2,096 μg/l in samples collected from piezometer 

P-8, and a decrease from 2,106 μg/l to 476 μg/l in samples from MW-17; however, the overall 

pattern of CVOC distribution remained essentially constant. The highest concentrations of 

CVOCs were centered near the north end of the PRB with lower concentrations detected along 

the PRB and in the downgradient wells MW-20 and MW-21. Little change (i.e., less than 5 μg/l) 

was noted in the total CVOC concentrations in samples collected from well pairs along the 

center of the PRB, including MW-24 through MW-26, MW-29, MW-30, P-10, and P-11. The 

ratios of the individual compounds also remained relatively constant with generally higher 

concentrations of the breakdown products cis-1,2-DCE, detected at similar concentrations above 

the evaluation criteria on both sides of the barrier, and vinyl chloride, than of the parent 

compound TCE, which was not detected on either side of the PRB at concentrations above the 

evaluation criterion of 5 μg/l. 

 The analytical sample results obtained from the newly installed wells north, south, and 

west of the PRB indicate concentrations of CVOCs above the evaluation criteria, including 

significant concentrations of TCE, present around the ends of the PRB and in the downgradient 

area between the barrier and wells MW-20 and MW-21 (Sheet 4). The highest total CVOC 

concentrations were detected in samples from well MW-34 (192 μg/l), which lies within the 

altered flow pattern near the north end of the barrier along the flow lines generally extending 

from P-8 and MW-17. The MW-34 results included relatively moderate concentrations of TCE 

(16 μg/l) and relatively high concentrations of cis-1,2-DCE (110 μg/l) and vinyl chloride (63 

μg/l), which may indicated the TCE is naturally attenuating (Table 4). Lower but still elevated 

concentrations were also detected in samples from the wells MW-35 (20.2 μg/l total CVOCs) 

approximately 40 feet north of the end of the barrier, MW-36 (30.4 μg/l) approximately 60 feet 

west of the PRB, and MW-38 (26.7 μg/l) approximately 150 feet west of the wall. Similar results 

were obtained from wells installed around the southern end of the wall, MW-31 (155 μg/l), and 

MW-32 (180 μg/l), and in downgradient well MW-37 (133.4 μg/l). Samples from the southern 

wells generally contained higher average6 concentrations of TCE (up to 81 μg/l in the sample 

from MW-37) but lower concentrations of cis-1,2-DCE and vinyl chloride than the samples from 
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new wells along the northern end of the barrier. The presence of cis-1,2-DCE and vinyl chloride 

in the samples suggest that natural breakdown of the TCE is occurring. 

 Trace concentrations of several petroleum-related VOCs, including ethylbenzene and 

xylenes, were also detected in the groundwater samples; however, only one compound, MTBE, 

was detected at concentrations above the evaluation criterion of 10 μg/l (Table 4, Sheet 5). The 

highest concentrations of MTBE were detected in newly installed wells MW-35 (28 μg/l), MW-

36 (26 μg/l), and MW-38 (35 μg/l) all of which are southwest (downgradient) of the Quickway 

gasoline station located on the adjacent property. Lower concentrations, below the evaluation 

criterion, were detected in samples from two additional wells southwest of the gasoline station, 

MW-2, and MW-20, and in three of the newly installed monitoring wells, MW-31, MW-32, and 

MW-37, which are near the southern end of the PRB.  

 The trace concentrations of petroleum compounds detected at the site are likely the result 

of the release at the adjacent Quickway gasoline station and petroleum bulk storage facility 

rather than the localized release of fuel oil that was remediated at the site during the 1990s. All 

of the compounds detected, benzene, ethylbenzene, xylenes, and MTBE, are either typical or 

exclusive (i.e., MTBE) constituents of gasoline and are not commonly associated with fuel oil.  

 

 

                                                                                                                                                             
6 The highest concentration of TCE is in the sample from P-8 near the former source. 
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5.0 Interpretation and Updated Conceptual Site Model 

 

 The well installation activities and the combined groundwater sampling results indicate 

that the PRB continues to influence the overall groundwater flow pattern in the treatment area. 

The introduction of the barrier into the flow field in 1997 has resulted in steep gradients across 

the PRB more than an order of magnitude greater than the overall site gradient and the formation 

of a prominent, asymmetric groundwater mound east (upgradient) of the barrier (Sheet 3). 

Groundwater flow is clearly influenced by the wall, and some flow is believed to be redirected 

around the south and north ends of the wall and, during wetter periods of the year, over the top 

of the barrier.  

The diversion is more obvious along the northern end of the PRB where the addition of 

the second, smaller barrier wall has apparently magnified the influence on groundwater flow. 

The alteration of the groundwater flow pattern appears to begin at least 250 feet to the northeast 

of the PRB near onsite well MW-14 where groundwater flow is shifted to the northwest (Sheet 

3). The magnitude of the northerly shift becomes more pronounced towards the PRB until the 

flow direction is essentially parallel to the length of the barrier near the northern edge of the 

smaller PRB wall (i.e., between P-3 and P-8). Elevation data from the newly installed wells 

MW-34 through MW-36 confirm previous assumptions that the redirected groundwater along the 

northern portion of the PRB is flowing around the end of the wall. The return to the south-

southwesterly flow is more rapid than might otherwise be expected due to the depression in the 

flow field caused by the PRB. The head differential along the edges of the depression creates a 

southerly gradient that allows groundwater near the end of the wall to flow south.  

 The direction of the flow lines around the southern end of the upgradient groundwater 

mound is more subtle (Sheet 3). Instead of the abrupt shift and steep gradient parallel to the 

barrier observed in the north, the flow pattern is marked by a broad, generally flat mound of 

groundwater that extends to the east dipping gently to the south-southwest. Groundwater along 

the center of the mound (i.e., east of the barrier between MW-29 and MW-30) appears to flow 

perpendicular to the PRB and is likely flowing through or over the wall. Groundwater west and 

upgradient of MW-29 appears to flow to the south-southwest in a direction that is sub-parallel to 

the barrier before it eventually flows around the southern edge of the wall towards the southwest 

and MW-21. Like the groundwater flowing around the northern end of the PRB, groundwater 
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passing the southern end of the wall flows toward the center of the depression caused by the 

PRB.  

The site groundwater flow pattern around the PRB appears to be a result of a lower 

effective hydraulic conductivity in the iron filings or the trench walls that make up the barrier as 

compared to the surrounding formation. The rough estimates of permeability calculated from the 

grain size analyses and available in the literature for the gravel samples collected from MW-36, 

2.8E-02 cm/s (79.1 ft/day); MW-37, 1.4E-02 cm/s (40.8 ft/day); and MW-39, 1E-02 cm/s (28.3 

ft/day) and the hydraulic conductivity estimates from S&W’s onsite and offsite slug tests, which 

ranges from 5.55E-03 to 8.07E-02 cm/s (16 to 228 ft/day), are closer to the hydraulic 

conductivity estimate for the iron in the PRB wall (5E-02 cm/s [141 ft/day]) than would be 

reasonable for a prudent design. The lack of contrast in the permeability indicates that, at the 

time of installation, the conductivities of the formation and the barrier were nearly equal (Table 

1). This is a much different situation than the normal design approach of ensuring that 

conductivity of the barrier is 10 to 100 times greater than that of the surrounding formation (ETI, 

personal communication). There is insufficient data to evaluate the flow at the time when the 

PRB was first installed; however, the obstruction of flow may have been present from the start 

based on construction practices (i.e., smearing of the underlying clay along the sidewalls of the 

barrier trench). Grain size analyses for the underlying silty clay show that it has an estimated 

hydraulic conductivity up to four orders of magnitude less than the overlying gravels. Only a 

small amount of silty clay introduced into the PRB trench along the sidewalls would have 

resulted in a significant reduction in the flow of groundwater through the wall. Alternately, the 

reduced flow may have been a function of the precipitate that formed on the upgradient edge of 

the barrier, which, according to ETI’s analysis, decreased the porosity by 10 to 12 percent within 

the first 5 years of operation. Precipitates may have continued to form in the intervening 4 years 

since the evaluation, further exacerbating the influence on groundwater flow. 

 

5.1 Groundwater Quality 

The apparent disturbance in the groundwater flow pattern has split the affected 

groundwater into two separate plumes (Sheet 6). The highest concentrations of CVOCs are 

located along each end of the PRB. These two areas of affected groundwater appear to be distinct 
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from each other within the treatment area. In the northern portion of the PRB, the total CVOC 

concentrations decrease along flow lines leading around the barrier wall from (Sheet 4; Table 4): 

• P-8 (2,096 μg/l total; 680 μg/l TCE; 1,400 μg/l cis-1,2-DCE) 

• MW-17 (476 μg/l total; 15 μg/l TCE; 400 μg/l cis-1,2-DCE) 

• MW-34 (190.5 μg/l total; 16 μg/l TCE; 110 μg/l cis-1,2-DCE) 

• MW-35 (20.2 μg/l total; 5.7 μg/l TCE; 5.7 μg/l cis-1,2-DCE) 

Although the concentrations fluctuate somewhat, the impacted groundwater appears to continue 

on along the same flow line through: 

• MW-36 (29.9 μg/l total; 13 μg/l TCE; 6.6 μg/l cis-1,2-DCE) 

• MW-38 (26.7 μg/l total; 19 μg/l TCE; 0.5 μg/l cis-1,2-DCE) 

• MW-20 (15.7 μg/l total; 6.4 μg/l TCE; 5.2 μg/l cis-1,2-DCE) 

A similar trend is apparent in the results from wells at the southern end of the PRB: 

• MW-31 (155 μg/l total; 48 μg/l TCE; 99 μg/l cis-1,2-DCE) 

• MW-32 (171.7 μg/l total; 75 μg/l TCE; 91 μg/l cis-1,2-DCE) 

• MW-37 (133.4 μg/l total; 81 μg/l TCE; 50 μg/l cis-1,2-DCE) 

In both cases, CVOCs were detected in samples from wells that are sidegradient of the original 

source and presumably were outside the area to be treated (i.e., not impacted) by the PRB, which 

was designed to cover the entire breadth of the affected groundwater plume. Based on the 

retardation calculations, both plumes appear to be migrating at roughly the same rate.  

Between the “two” plumes near the center of the PRB is an area of relatively clean (i.e., 

low CVOC concentrations) groundwater. Concentrations of TCE (6.6 μg/l) and cis-1,2-DCE (13 

μg/l) are present in samples from piezometer P-3; however, these concentrations are low given 

its location nearby wells MW-17 and P-8 and the former core of the affected groundwater plume 

(Sheet 4; Table 4). ESC Engineering believes, based on S&W’s characterization of the initial 

plume, that the compounds detected in these wells represent residual concentrations stemming 

from the shift of affected groundwater to the north and its replacement by relatively clean water 

from upgradient areas that appears to be moving (in the area around P-3) northward parallel to 

the barrier. Likewise, the relatively low concentrations of CVOCs (less than 20 μg/l total) in 

samples from MW-29, MW-30, and P-10, all of which are located within a few feet of the 

upgradient edge of the PRB, are likely residual concentrations left after the majority of the 
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affected groundwater passed through the PRB, over the top of the barrier, or was forced along 

the gradients formed on the sides of the groundwater mound as it grew over time. The sample 

results from well pairs located directly downgradient of the wall opposite these wells (i.e., MW-

23, MW-24, MW-26, MW-27, and P-11) suggest that the CVOCs consist of only the breakdown 

products on the downgradient side of the wall. This may be due to partial dechlorination of 

CVOCs as affected groundwater passes through the wall or untreated groundwater that has 

flowed over the top of the barrier.  

The formation of the groundwater mound in the center of the PRB treatment area is also 

likely responsible for the presence of trace petroleum-related compounds that likely originated 

from the northern end of the treatment area (i.e., from Quickway gasoline station and petroleum 

bulk storage facility) along the southern edge of the treatment area. Of particular note is the 

presence of MTBE in samples from wells MW-31, MW-32, and MW-37, which are all within 

the southern flow line where CVOC-affected groundwater appears to be migrating around the 

end of the barrier (Sheet 5; Table 4). The similarity in the pattern of petroleum and non-

petroleum compounds suggests that, like the CVOCs, the MTBE was originally located 

upgradient of the PRB and was split and subsequently shifted to the south by the introduction of 

relatively clean groundwater along the center of the PRB as the groundwater mound formed. 

This supports the interpretation that the CVOCs detected in samples from the newly installed 

southern wells are the result of the same type of displacement by the mound rather than from a 

second, unrecognized source in the southern portion of the site. Unlike CVOCs, MTBE has a 

relatively high solubility in water and does not readily partition to the soil matrix resulting in a 

distinct separation of the two plumes with no residual concentrations in groundwater between the 

two plumes.  

 

5.2  Updated Conceptual Site Model 

 The original CSM developed and validated by ESC Engineering in 2004 conjectured that 

CVOC-affected groundwater was bypassing the PRB around the ends and over the top of the 

barrier walls. The newly installed wells confirm the presence of CVOC-affected groundwater 

outside of the original treatment area as defined by S&W during the installation of the PRB. The 

elevation data provided by the new wells suggest that the CVOCs detected in these areas are 

indeed flowing around the edges of the barrier as depicted in Sheet 6. Based on this 
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interpretation and the data collected to date, the CSM can be summarized by the following 

fundamental components:  

1. The natural groundwater flow across the site is from the east-northeast to the 

west-southwest.  

2. The natural site gradient is approximately 0.0015 foot per foot, as approximated 

by measurements between wells MW-14 and MW-21.  

3. The geology of the treatment area near the PRB consists of a generally thin (2 to 

10 feet) veneer of silt or sandy silt underlain by up to 15 feet of silty or sandy 

coarse gravel, which in turn is underlain by silty clay encountered between 11 to 

21 feet bgs. 

4. Rough estimates for the hydraulic conductivity in the gravel unit ranges from 

1.2E-04 to 2.8E-02 cm/s (0.34 to 79 ft/day), which are consistent with typical 

values reported in the literature and estimates derived from slug tests performed 

by S&W using onsite and offsite wells.. 

5. The underlying silty clay appears to be contiguous across the site and has an 

apparent thickness of at least two feet. Hydraulic conductivity estimates for the 

unit, 1.7E-06 to 2.6E-06 cm/s (4.8E-03 to 7.3E-03 ft/day), are approximately four 

orders of magnitude less than those for the overlying gravel unit suggesting that it 

is an effective aquitard. 

6. The reported hydraulic conductivity of the PRB at the time of installation was 

5E-02 cm/s (141 ft/day). The conductivity 4.5 years after installation was 

measured at 10 to 12 percent less due to the formation of a precipitate on the 

upgradient edge of the PRB wall.  

7. A groundwater mound formed upgradient of the PRB after its installation in 1997 

due to differences in the hydraulic conductivities of the formation and barrier.  

8. The restriction in the flow of groundwater caused by the PRB has resulted in 

gradients across the barrier (e.g., MW-30 to MW-24) that are currently more than 

an order of magnitude above the overall site gradient. 

9. The groundwater flow regime at each end of the PRB shows an alteration of the 

overall flow pattern. Groundwater flow is redirected around the edges of the wall. 
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10. The alteration of the groundwater flow in the northern area is more pronounced 

and is likely due to the added resistance to flow caused by the second, smaller 

PRB wall. 

11. Groundwater is likely flowing over the top of the PRB. 

12. The primary constituents of concern at the site are TCE, the cis- and trans- 

isomers of 1,2-DCE, 1,1,1-TCA, and vinyl chloride, all five of which were 

detected at concentrations above the evaluation criteria.  

13. The formation of the groundwater mound has effectively split the CVOC-affected 

groundwater plume into two separate plumes located at either end of the PRB. 

The highest concentrations of CVOCs above the evaluation criteria are located 

near the ends of the PRB. The significantly lower concentrations of CVOCs in the 

center portion of the plume (i.e., MW-29, MW-30, P-10, and P-3) are likely 

residual concentrations resulting from the displacement of affected groundwater 

to either side of the groundwater mound. 

14. Sample results from well pairs on either side of the center of the PRB indicate that 

CVOC concentrations are as high or higher in wells downgradient of the barrier 

when compared to the upgradient wells suggesting incomplete dechlorination of 

CVOCs in groundwater passing through the wall. 

15. The majority of the CVOC-affected groundwater remains upgradient of the PRB 

and is located near MW-17 and P-8. The concentrations in these well samples are 

at least an order of magnitude higher than and detected concentration 

downgradient.  

16. The presence of TCE breakdown products in the majority of groundwater samples 

collected indicates that natural attenuation is occurring at the site. 

17. The BTEX and MTBE compounds detected in the groundwater samples are likely 

the result of a documented release in 1998 from the adjacent Quickway gasoline 

station and bulk petroleum storage facility where similar compounds were 

detected in groundwater. The petroleum compounds do not appear to be related to 

the fuel oil release at the former General Instruments site. 

18. MTBE released from the nearby Quickway station has acted as a tracer in the 

southern area of the wall supporting the argument of CVOC displacement by the 
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groundwater mound rather than their transport to the area from a second, 

unrecognized source. 
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6.0 Conclusions and Recommendations 

 

ESC Engineering believes that, based on the historical elevation and water quality data 

and the data obtained from the newly installed wells, the PRB is not treating all of the 

groundwater passing through the source area. The groundwater elevation and water quality data 

clearly demonstrate that some portion of the groundwater is not flowing through the wall and 

CVOC concentrations are present at concentrations above the evaluation criteria are present both 

north and south of the PRB outside of the original treatment area. These compounds are located 

along flow lines that indicate affected groundwater is flowing around the ends of the barrier.  

The majority of the affected groundwater, however, remains near the historic source of 

the plume (i.e., near MW-17 and P-8) upgradient of the PRB. The total CVOC concentrations in 

these wells are 1 to 2 orders of magnitude greater than in any other well onsite. ESC Engineering 

believes that the CVOCs in these wells represent the most significant environmental issue at the 

site.  

Reductive dechlorination is occurring. The presence of TCE breakdown products in 

samples collected from these wells suggest that the TCE is attenuating as it travels downgradient 

further reducing the need for additional treatment. The CVOC concentrations further 

downgradient of the barrier (e.g., MW-37, MW-38, MW-21), while somewhat higher than those 

directly adjacent to the wall, are low relative to the concentrations upgradient of the PRB and not 

significantly above the evaluation criteria.  

Rather than continue investigating the performance of the PRB, ESC Engineering is 

proposing to redirect the focus of activities at the site to an evaluation of potential supplemental 

remedial technologies to aid in the treatment of the remaining CVOCs. The evaluation will be 

directed towards those areas where additional treatment will yield the greatest reductions in the 

CVOC mass: along the northern end of the PRB near the former core of the plume (i.e., near 

monitoring wells MW-17, MW-34, P-3, and P-8) and around the southern end of the wall (Sheet 

4). ESC Engineering does not believe an evaluation of supplemental treatment options in other 

areas of the site are warranted: the residual concentrations of CVOCs present directly upgradient 

and downgradient of the center of the PRB are only slightly above the evaluation criteria, and 

thus (1) do not represent a significant risk to the environment, and (2) absent receptors in the 

area (there are no groundwater users downgradient of the site) pose no potential health risk.  
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ESC Engineering believes that this targeted approach will expedite the treatment of the 

bulk of the CVOCs and potentially avoid any additional problems that may arise from any future 

decrease in the PRB efficiency.  

 

6.1 Schedule 

 ESC Engineering will prepare an alternatives analysis/pilot test work plan, which will 

include an evaluation of appropriate technologies that could be used to treat the CVOCs and the 

protocols for a field scale pilot test(s) to verify the selected technologies are effective for 

treatment of the residual concentrations of CVOCs at the Sherburne site. ESC Engineering will 

submit the work plan within 60 days of receiving approval of the revised approach from the 

NYSDEC. 
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Table 1

Grain Size Analysis and Estimate of Hydraulic Conductivity
Former General Instrument Corporation Site

Sherburne, New York
November 2005 (a)

Well ID Sample ID

MW-31 MW31050 sm 0.012 0.00014 0.41
MW-32 MW32110 gm 0.011 0.00012 0.34
MW-34 MW34105 gp-gm 0.074 0.0055 15.5
MW-34 MW34150 cl 0.0013 (b) 0.0000017 0.0048
MW-35 MW35090 gm 0.011 0.00012 0.34
MW-36 MW36088 gp-gm 0.167 0.028 79.1
MW-36 MW36125 gp-gm 0.077 0.0059 16.8
MW-37 MW37120 gp-gm 0.12 0.014 40.8
MW-37 MW37150 cl 0.0016 0.0000026 0.0073
MW-38 MW38110 gw-gm 0.042 0.0018 5.0
MW-39 MW39105 gp-gm 0.1 0.01 28.3

a/ USCS = Unified Soil Classification System; mm = millimeters; cm/s = centimeters per 
    second; ft/day = feet per day; d10 = grain size diameter at which 10-percent (by weight)
    of the soil is finer and 90-percent is coarser; hydraulic conductivities were estimated
    using Hazen's power-law relationship. See text for explanation.
b/ Greater than 10 percent of the sample was smaller than the smallest sieve size used in
     the grain size analysis.

USCS Symbol d10

mm
Estimated Hydralic Conductivity

cm/s ft/day
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Table 2

Soil Organic Carbon Analysis
Former General Instruments Corporation Site

Sherburne, New York
November 2005 (a)

Sample Location: MW-31 MW-31 (b) MW-32 MW-33 MW-34 MW-35 MW-36 MW-36 MW-37 MW-38 MW-39
Sample ID: MW31050 MW92050 MW32050 MW33060 MW34070 MW35050 MW36080 MW36170 MW37070 MW38070 MW39090
Sample Depth (ft bgs): 5-7 5-7 5-7 6-8 7-9 5-7 8-10 17-19 7-9 7-9 9-11

Toc (mg/kg) 1,100 980 1,500 1,400 1,700 1,700 19,000 32,000 1,300 6,100 2,600
foc (percent) 0.11 0.098 0.15 0.14 0.17 0.17 1.9 3.2 0.13 0.61 0.26
TCE Retardation 1.1 1.1 1.2 1.2 1.2 1.2 1.3 5.2 1.2 1.8 1.3

a/  ft bgs = feet below ground surface; Toc = total organic carbon; foc = fraction of organic carbon (expressed as percent); TCE = trichloroethene.
b/  Sample MW92050 is a blind duplicate of sample MW31050 collected from 5 to 7 feet bgs at the location of monitoring well MW-31.
c/ TCE retardation is a unitless factor calculated from the fraction of organic carbon. Calculated values were rounded to two significant digits. See text for explanation.

ESC Engineering of New York, P.C.
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Table 3

Groundwater Elevations
Former General Instrument Corporation Site

Sherburne, New York
June 2004 through December 2005 (a)

MW-2 1,048.46 1,050.07 5.98 1,044.09 4.37 5.89 1,044.18 4.28 6.77 1,043.30 5.16 5.68 1,044.39 4.07
MW-8 1,048.44 (d) 1,048.13 (d) 6.24 1,044.26 4.10 6.17 1,044.33 4.03 7.12 1,043.38 4.98 3.70 1,044.43 4.01

MW-14 1,049.63 1,049.67 NM - - 4.99 1,044.68 4.95 5.78 1,043.89 5.74 4.79 1,044.88 4.75
MW-17 1,047.85 1,050.74 6.67 1,044.07 3.78 6.60 1,044.14 3.71 7.46 1,043.28 4.57 6.38 1,044.36 3.49
MW-18 (b) 1,048.45 1,047.84 3.69 1,044.15 4.30 3.67 1,044.17 4.28 4.53 1,043.31 5.14 NM - -
MW-20 1,046.15 1,049.20 5.86 1,043.34 2.81 5.72 1,043.48 2.67 6.73 1,042.47 3.68 5.55 1,043.65 2.50
MW-21 1,047.70 1,049.97 6.84 1,043.13 4.57 6.70 1,043.27 4.43 7.70 1,042.27 5.43 6.48 1,043.49 4.21
MW-22 1,048.09 1,051.24 7.11 1,044.13 3.96 7.05 1,044.19 3.90 7.84 1,043.40 4.69 6.79 1,044.45 3.64
MW-23 1,047.67 1,050.84 7.09 1,043.75 3.92 7.00 1,043.84 3.83 7.88 1,042.96 4.71 6.77 1,044.07 3.60
MW-24 1,048.02 1,051.13 7.41 1,043.72 4.30 7.31 1,043.82 4.20 8.24 1,042.89 5.13 7.10 1,044.03 3.99
MW-25 1,047.99 1,051.16 7.40 1,043.76 4.23 7.31 1,043.85 4.14 8.20 1,042.96 5.03 7.10 1,044.06 3.93
MW-26 1,047.94 1,051.04 7.29 1,043.75 4.19 7.19 1,043.85 4.09 8.08 1,042.96 4.98 6.96 1,044.08 3.86
MW-27 1,047.93 1,051.07 7.34 1,043.73 4.20 7.23 1,043.84 4.09 8.11 1,042.96 4.97 6.99 1,044.08 3.85
MW-28 1,047.94 1,051.02 6.96 1,044.06 3.88 6.82 1,044.20 3.74 7.73 1,043.29 4.65 6.42 1,044.60 3.34
MW-29 1,047.23 1,049.37 5.14 1,044.23 3.00 5.10 1,044.27 2.96 5.89 1,043.48 3.75 4.87 1,044.50 2.73
MW-30 1,047.72 1,049.90 5.74 1,044.16 3.56 5.68 1,044.22 3.50 6.50 1,043.40 4.32 5.46 1,044.44 3.28
MW-31 (c) 1,048.40 1,050.54 - - - - - - - - - 6.09 1,044.45 3.95
MW-32 (c) 1,047.42 1,048.92 - - - - - - - - - 4.50 1,044.42 3.00
MW-33 (c) 1,047.03 1,049.13 - - - - - - - - - 4.86 1,044.27 2.76
MW-34 (c) 1,046.39 1,048.38 - - - - - - - - - 4.18 1,044.20 2.19
MW-35 (c) 1,047.32 1,049.85 - - - - - - - - - 5.69 1,044.16 3.16
MW-36 (c) 1,046.80 1,048.06 - - - - - - - - - 3.97 1,044.09 2.71
MW-37 (c) 1,047.70 1,049.50 - - - - - - - - - 5.71 1,043.79 3.91
MW-38 (c) 1,047.50 1,049.61 - - - - - - - - - 5.73 1,043.88 3.62
MW-39 (c) 1,047.36 1,049.31 - - - - - - - - - 5.36 1,043.95 3.41

P-3 1,047.83 1,050.25 6.16 1,044.09 3.74 6.09 1,044.16 3.67 6.95 1,043.30 4.53 5.88 1,044.37 3.46
P-8 1,048.81 1,051.32 7.23 1,044.09 4.72 7.13 1,044.19 4.62 8.01 1,043.31 5.50 6.93 1,044.39 4.42

P-10 1,047.60 1,049.64 5.42 1,044.22 3.38 5.37 1,044.27 3.33 6.17 1,043.47 4.13 5.14 1,044.50 3.10
P-11 1,047.46 1,049.60 5.85 1,043.75 3.71 5.75 1,043.85 3.61 6.64 1,042.96 4.50 5.53 1,044.07 3.39

a/ All measurements in feet, elevations are feet above Mean Sea Level; NM = not measured.
b/ Monitoring well MW-18 contained 0.11 feet of free-phase product in June and November 2004 and 0.17 feet of free-phase product in June 2005.
c/ Wells MW-31 through MW-39 were installed between November 17 and 22, 2005.
d/ The well head at MW-8 was converted to a flush-mount pad on June 8, 2005. The original ground elevation before conversion was 1048.36 feet, and the original reference elevation was 1050.50 

November 2004June 2004

Depth To 
Water

Groundwater 
Elevation    

Depth Below 
Ground 
SurfaceWell ID

Ground 
Elevation

Reference 
Elevation

Depth To 
Water

Groundwater 
Elevation    

Depth Below 
Ground 
Surface

June 2005

Depth To 
Water

Groundwater 
Elevation    

Depth Below 
Ground 
Surface

December 2005

Depth To 
Water

Groundwater 
Elevation    

Depth Below 
Ground 
Surface
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Table 4

Groundwater Sampling Results
Former General Instrument Corporation Site

Sherburne, New York
December 20 through 22, 2005 (a)

Sample ID:

VOCs (μg/l)
Benzene 1 1.0 U 1.8 1.6 4.0 U NA
1,1-Dichloroethane 5 1.5 1.0 U 1.0 U 4.0 U NA
cis-1,2-Dichloroethene 5 3.2 0.92 J 0.78 J 400 NA
trans-1,2-Dichloroethene 5 1.0 U 1.0 U 1.0 U 4.0 U NA
Ethylbenzene 5 1.0 U 1.0 U 1.0 U 4.0 U NA
Isopropylbenzene 5 1.0 U 1.0 U 1.0 U 4.0 U NA
Methyl-tert-butyl-ether 10 3.2 1.8 1.7 4.0 U NA
Naphthalene 10 1.0 U 0.53 J 0.52 J 4.0 U NA
Tetrachloroethene 5 1.0 U 1.0 U 1.0 U 4.0 U NA
1,1,1-Trichloroethane 5 1.0 U 1.0 U 1.0 U 4.0 U NA
Trichloroethene 5 1.5 1.9 1.8 15 NA
Vinyl chloride 2 1.0 U 1.0 U 1.0 U 61 NA
Xylenes (total) 5 3.0 U 3.0 U 3.0 U 12 U NA
Sample ID:

VOCs (μg/l)
Benzene 1 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U
1,1-Dichloroethane 5 1.7 0.85 J 2.0 U 1.0 U 1.0 U
cis-1,2-Dichloroethene 5 5.2 18 36 8.0 1.8
trans-1,2-Dichloroethene 5 1.0 U 1.0 U 1.8 J 1.0 U 1.0 U
Ethylbenzene 5 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U
Isopropylbenzene 5 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U
Methyl-tert-butyl-ether 10 8.5 0.99 J 2.0 U 1.0 U 1.0 U
Naphthalene 10 1.0 UJ 1.0 U 2.0 U 1.0 U 1.0 U
Tetrachloroethene 5 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U
1,1,1-Trichloroethane 5 2.4 1.4 2.0 U 1.0 U 1.0 U
Trichloroethene 5 6.4 20 13 0.9 J 0.8 J
Vinyl chloride 2 0.47 J 1.0 U 2.0 U 0.8 J 0.6 J
Xylenes (total) 5 3.0 U 3.0 U 6.0 U 3.0 U 3.0 U

MW-23Evaluation 
Criteria (b)

MW-21 MW-22MW-20

MW-17Evaluation 
Criteria (b)

MW-2 MW-8 MW-8(DUP) 
(c)

MW-18 
(d)

MW-24
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Table 4

Groundwater Sampling Results
Former General Instrument Corporation Site

Sherburne, New York
December 20 through 22, 2005 (a)

Sample ID:

VOCs (μg/l)
Benzene 1 1.0 U 1.0 U 1.0 U NA 1.0 U
1,1-Dichloroethane 5 1.0 U 1.0 U 1.0 U NA 1.0 U
cis-1,2-Dichloroethene 5 29 43 1.4 NA 1.0 U
trans-1,2-Dichloroethene 5 1.0 J 3.2 1.0 U NA 1.0 U
Ethylbenzene 5 0.5 J 1.0 U 1.0 U NA 1.0 U
Isopropylbenzene 5 0.6 J 1.0 U 1.0 U NA 1.0 U
Methyl-tert-butyl-ether 10 1.0 U 1.0 U 1.0 U NA 1.0 U
Naphthalene 10 1.0 U 1.0 U 1.0 U NA 1.0 U
Tetrachloroethene 5 1.0 U 1.0 U 1.0 U NA 1.0 U
1,1,1-Trichloroethane 5 1.0 U 1.0 U 1.0 U NA 1.0 U
Trichloroethene 5 0.6 J 0.5 J 0.6 J NA 0.9 J
Vinyl chloride 2 14 1.0 1.0 NA 1.0 U
Xylenes (total) 5 3.0 U 3.0 U 3.0 U NA 3.0 U
Sample ID:

VOCs (μg/l)
Benzene 1 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1-Dichloroethane 5 1.0 U 1.0 U 1.0 U 1.0 U 0.82 J
cis-1,2-Dichloroethene 5 0.4 J 99 91 7.0 110 D
trans-1,2-Dichloroethene 5 1.0 U 8.2 5.7 1.0 U 0.67 J
Ethylbenzene 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Isopropylbenzene 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Methyl-tert-butyl-ether 10 1.0 U 2.4 2.5 1.0 U 1.4
Naphthalene 10 1.0 U 1.0 U 1.0 UJ 1.0 UJ 1.0 U
Tetrachloroethene 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1,1-Trichloroethane 5 1.0 U 1.0 U 1.0 U 1.0 U 1.1
Trichloroethene 5 0.4 J 48 75 3.1 16
Vinyl chloride 2 1.0 U 1.0 U 1.0 U 1.0 U 63
Xylenes (total) 5 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U

MW-25 MW-28 
(e)

Evaluation 
Criteria (b)

MW-26

Evaluation 
Criteria (b)

MW-30 MW-31 MW-32 MW-33

MW-27 MW-29

MW-34
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Table 4

Groundwater Sampling Results
Former General Instrument Corporation Site

Sherburne, New York
December 20 through 22, 2005 (a)

Sample ID:

VOCs (μg/l)
Benzene 1 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1-Dichloroethane 5 4.4 4.3 3.2 1.0 U 1.2
cis-1,2-Dichloroethene 5 5.7 5.9 6.6 50 0.5 J
trans-1,2-Dichloroethene 5 1.0 U 1.0 U 1.0 U 2.4 1.0 U
Ethylbenzene 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Isopropylbenzene 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Methyl-tert-butyl-ether 10 28 28 26 0.5 J 35
Naphthalene 10 1.0 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U
Tetrachloroethene 5 1.0 U 1.0 U 0.45 J 1.0 U 1.0 U
1,1,1-Trichloroethane 5 2.4 2.3 5.3 1.0 U 6.0
Trichloroethene 5 5.7 5.6 13 81 19
Vinyl chloride 2 2.0 1.7 1.8 1.0 U 1.0 U
Xylenes (total) 5 1.1 BJ 3.0 U 3.0 U 3.0 U 3.0 U
Sample ID:

VOCs (μg/l)
Benzene 1 1.0 U 1.0 U 25 U 1.0 U 1.0 U
1,1-Dichloroethane 5 1.0 U 1.0 U 25 U 1.0 U 1.0 U
cis-1,2-Dichloroethene 5 1.0 U 13 1,400 16 12
trans-1,2-Dichloroethene 5 1.0 U 1.0 U 25 U 1.0 U 1.3
Ethylbenzene 5 1.0 U 1.0 U 25 U 1.0 U 1.0 U
Isopropylbenzene 5 1.0 U 1.0 U 25 U 1.0 U 1.0 U
Methyl-tert-butyl-ether 10 5.4 1.0 U 25 U 1.0 U 1.0 U
Naphthalene 10 1.0 UJ 1.0 U 25 U 1.0 U 1.0 U
Tetrachloroethene 5 1.0 U 1.0 U 25 U 1.0 U 1.0 U
1,1,1-Trichloroethane 5 2.8 1.0 U 25 U 1.0 U 1.0 U
Trichloroethene 5 4.0 6.8 680 3.3 1.0 U
Vinyl chloride 2 1.0 U 3.2 16 J 1.0 U 7.4
Xylenes (total) 5 3.0 U 3.0 U 75 U 3.0 U 3.0 U

d/ MW-18 was not sampled due to the presence of free-phase product. See text for explanation.
e/ MW-28 was not sampled because the well is damaged.

b/ Evaluation criteria are the New York State Ambient Water Quality Standards or Guidance Values for Class GA 
     groundwater provided in the New York State Department of Environmental Conservation Division of Water Technical 
     and Operational Guidance Series (1.1.1), dated June 1998, and the April 2000 Addendum.

Evaluation 
Criteria (b)

P-11P-10

MW-37

c/ MW-8(DUP) was designated MW-100 in the field for blind duplicate analysis. MW-35(DUP) was designated MW-101 
    in the field for blind duplicate analysis.

Evaluation 
Criteria (b)

MW-36

a/ VOCs = volatile organic compounds;  μg/l = micrograms per liter; ND = compound not detected at or above the 
    reporting limit; J = estimated value; D = compound identified in analysis at the secondary dilution factor; NA = not 
    analyzed; bolded values exceed evaluation criteria.

MW-38

MW-39 P-8P-3

MW-35(DUP) 
(c)

MW-35

ESC Engineering of New York, P.C.
K:\$Client\Morris Downing\Sherburne\Additional Investigation 2005-06\Dec05 Tables.xls

Page 6 of 9
Revised: 08/11/2006 



Table 5

Historic Groundwater Sampling Results 
Former General Instrument Corporation Site

Sherburne, New York 
June 2004 through December 2005 (a)

W
el

l I
D

D
at

e

Evaluation Criteria (b)
MW-2 Jun-04 5.0 U 1.0 U 1.0 U 2.1 1.0 U 3.9 1.6 1.0 U 0.24 J 0.76 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.8 1.0 U 3.0 U

Nov-04 5.0 U 1.0 U 1.0 U 3.2 1.0 U 3.6 1.9 1.0 U 1.0 U 0.4 J 1.0 U 9.8 1.0 U 1.0 U 1.0 U 1.0 U 0.58 J 1.0 U 3.0 U
Jun-05 5.0 U 1.0 U 1.0 U 3.1 1.0 U 1.5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 11.0 1.0 U 1.0 U 1.0 U 1.0 U 0.6 J 0.6 J 3.0 U
Dec-05 5.0 U 1.0 U 1.0 U 1.5 1.0 U 3.2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.2 1.0 U 1.0 U 1.0 U 1.0 U 1.5 1.0 U 3.0 U

MW-8 Jun-04 5.0 U 0.8 J 0.24 J 0.42 J 1.0 U 0.84 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.2 1.0 U 1.0 U 1.0 U 1.0 U 1.8 1.0 U 3.0 U
Nov-04 5.0 U 0.44 J 1.0 U 0.52 J 1.0 U 0.8 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.1 1.0 U 1.0 U 1.0 U 1.0 U 2.6 1.0 U 3.0 U
Jun-05 5.0 U 2.2 0.3 J 0.7 J 1.0 U 1.2 1.0 U 1.0 U 0.3 J 1.0 U 1.0 U 3.0 2.6 1.0 U 1.0 U 1.0 U 1.0 0.6 J 0.8 J
Dec-05 5.0 U 1.8 1.0 U 1.0 U 1.0 U 0.92 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.8 0.53 J 1.0 U 1.0 U 1.0 U 1.9 1.0 U 3.0 U

MW-8(DUP) (e) Dec-05 5.0 U 1.6 1.0 U 1.0 U 1.0 U 0.78 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.7 0.52 J 1.0 U 1.0 U 1.0 U 1.8 1.0 U 3.0 U
MW-17 Jun-04 5.0 U 0.73 J 1.0 U 0.45 J 0.96 J 510 D 3.6 1.0 U 1.0 U 1.0 U 1.0 U 8.4 1.0 U 1.0 U 1.0 U 0.58 J 26 120 D 3 U

Nov-04 100 U 20 U 20 U 20 U 20 U 420 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 26 98 60 U
Jun-05 100 U 20 U 20 U 20 U 20 U 1700 D 7.2 J 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 19 J 380 60 U
Dec-05 20 U 4.0 U 4.0 U 4.0 U 4.0 U 400 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 15 61 12 U

MW-18 (d) Jun-04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nov-04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Jun-05 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dec-05 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

MW-20 Jun-04 5.0 U 1.0 U 1.0 U 2.9 1.0 U 7.5 0.38 J 1.0 U 1.0 U 1.0 U 1.0 U 1.9 1.0 U 1.0 U 1.0 U 2.0 3.3 1.6 3.0 U
Nov-04 5.0 U 1.0 U 1.0 U 3.3 1.0 U 6.9 0.46 J 1.0 U 1.0 U 1.0 U 1.0 U 9.8 1.0 U 1.0 U 1.0 U 1.8 4.2 1.8 3.0 U

MW-20(DUP) (e) Nov-04 5.0 U 1.0 U 1.0 U 3.2 1.0 U 6.9 0.45 J 1.0 U 1.0 U 1.0 U 1.0 U 9.5 1.0 U 1.0 U 1.0 U 1.9 4.5 1.8 3.0 U
Jun-05 5.0 U 1.0 U 1.0 U 2.7 1.0 U 8.4 0.4 J 1.0 U 1.0 U 1.0 U 1.0 U 5.6 1.0 U 1.0 U 1.0 U 2.7 6.9 2.4 3.0 U
Dec-05 5.0 U 1.0 U 1.0 U 1.7 1.0 U 5.2 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 8.5 1.0 UJ 1.0 U 1.0 U 2.4 6.4 0.47 J 3.0 U

MW-21 Jun-04 5.0 U 1.0 U 1.0 U 3.4 1.0 U 87 D 0.48 J 1.0 U 1.0 U 1.0 U 1.0 U 2.4 1.0 U 0.34 J 1.0 U 4.8 100 D 12 3.0 U
Nov-04 20 U 4.0 U 4.0 U 3.4 J 4.0 U 83 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 7.8 4.0 U 4.0 U 4.0 U 4.3 88 4.0 U 12.0 U
Jun-05 10.0 U 2.0 U 2.0 U 2.9 2.0 U 72 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 6.0 2.0 U 2.0 U 2.0 U 4.8 59 D 4.4 6.0 U
Dec-05 5.0 U 1.0 U 1.0 U 0.85 J 1.0 U 18 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 J 1.0 U 1.0 U 1.0 U 1.4 20 1.0 U 3.0 U

MW-22 Jun-04 20 U 4.0 U 4.0 U 4.0 U 4.0 U 90 5.6 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 25 4.0 U 12.0 U
Nov-04 20 U 4.0 U 4.0 U 4.0 U 4.0 U 110 8.6 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 33 4.0 U 12.0 U
Jun-05 10.0 U 2.0 U 2.0 U 2.0 U 2.0 U 70 2.5 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 19 2.0 U 6.0 U
Dec-05 10 U 2.0 U 2.0 U 2.0 U 2.0 U 36 1.8 J 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 13 2.0 U 6.0 U

MW-23 Jun-04 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 22 1.3 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.9 1.7 1.0 U
Nov-04 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 23 1.4 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.2 2.6 3.0 U
Jun-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 13 0.76 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.6 2.0 3.0 U
Dec-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 8.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.86 J 0.77 J 3.0 U

MW-24 Jun-04 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.75 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.41 J 1.0 U 1.0 U
Nov-04 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.3 0.47 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.33 J 1.2 3.0 U
Jun-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 0.32 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.5 J 1.0 U 3.0 U
Dec-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.77 J 0.62 J 3.0 U
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Table 5

Historic Groundwater Sampling Results 
Former General Instrument Corporation Site

Sherburne, New York 
June 2004 through December 2005 (a)
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MW-25 Jun-04 5.0 U 0.35 J 2.3 1.0 U 1.0 U 7.6 0.44 J 1.0 U 6.1 3.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 3.6 7.8

Nov-04 5.0 U 0.68 J 1.4 1.0 U 0.24 J 26 1.7 3.1 2.7 3.6 1.0 U 0.6 J 2.7 1.0 U 0.4 J 1.0 U 0.27 J 19 1.3 J
Jun-05 5.0 U 0.4 J 1.5 1.0 U 0.2 J 26 0.86 J 3.8 2.8 2.9 1.0 U 1.0 U 5.4 1.0 U 1.0 U 1.0 U 0.7 J 15 2.0 J
Dec-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 29 1.0 J 0.50 J 0.64 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.58 J 14 3.0 U

MW-26 Jun-04 5.0 U 1.0 U 1.0 U 1.0 1.0 U 49 D 4.2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 1.4 3.0 U
Nov-04 10 U 2.0 U 2.0 U 2.0 U 2.0 U 60 5.6 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 1.4 J 2.0 6.0 U
Jun-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 39 D 2.9 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.6 1.7 3.0 U
Dec-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 43 3.2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.54 J 1.0 3.0 U

MW-27 Jun-04 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.3 3.0 U
MW-27(DUP) (e) Jun-04 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.9 3.0 U

Nov-04 4.8 J 0.44 J 1.0 U 1.0 U 1.0 U 1.1 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.6 3.0 U
Jun-05 5.0 U 0.3 J 1.0 U 1.0 U 1.0 9.7 0.4 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 8.8 12.0 3.0 U
Dec-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.59 J 1.0 3.0 U

MW-28 (f) Jun-04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nov-04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Jun-05 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dec-05 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

MW-29 Jun-04 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4.3 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.9 1.0 U 3.0 U
Nov-04 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.46 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 1.0 U 3.0 U
Jun-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.7 J 1.0 U 3.0 U
Dec-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.90 J 1.0 U 3.0 U

MW-30 Jun-04 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 6.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.3 1.0 U 3.0 U
Nov-04 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.3 1.0 U 3.0 U
Jun-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.3 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 1.0 U 3.0 U
Dec-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.44 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.42 J 1.0 U 3.0 U

MW-31 Dec-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 99 8.2 1.0 U 1.0 U 1.0 U 1.0 U 2.4 1.0 U 1.0 U 1.0 U 1.0 U 48 1.0 U 3.0 U
MW-32 Dec-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 91 5.7 1.0 U 1.0 U 1.0 UJ 1.0 U 2.5 1.0 UJ 1.0 U 1.0 U 1.0 U 75 1.0 U 3.0 U
MW-33 Dec-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 7.0 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U 3.1 1.0 U 3.0 U
MW-34 Dec-05 5.0 U 1.0 U 1.0 U 0.82 J 1.0 U 110 D 0.67 J 1.0 U 1.0 U 1.0 U 1.0 U 1.4 1.0 U 1.0 U 1.0 U 1.1 16 63 3.0 U
MW-35 Dec-05 5.0 U 1.0 U 1.0 U 4.4 1.0 U 5.7 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 28 1.0 UJ 1.0 U 1.0 U 2.4 5.7 2.0 1.1 BJ
MW-35(DUP) (e) Dec-05 5.0 U 1.0 U 1.0 U 4.3 1.0 U 5.9 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 28 1.0 UJ 1.0 U 1.0 U 2.3 5.6 1.7 3.0 U
MW-36 Dec-05 5.0 U 1.0 U 1.0 U 3.2 1.0 U 6.6 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 26 1.0 UJ 0.45 J 1.0 U 5.3 13 1.8 3.0 U
MW-37 Dec-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 50 2.4 1.0 U 1.0 U 1.0 U 1.0 U 0.51 J 1.0 U 1.0 U 1.0 U 1.0 U 81 1.0 U 3.0 U
MW-38 Dec-05 5.0 U 1.0 U 1.0 U 1.2 1.0 U 0.54 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 35 1.0 U 1.0 U 1.0 U 6.0 19 1.0 U 3.0 U
MW-39 Dec-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 5.4 1.0 UJ 1.0 U 1.0 U 2.8 4.0 1.0 U 3.0 U
P-3 Jun-04 5.0 U 0.34 J 1.0 U 1.0 U 1.0 U 13 0.32 J 1.0 U 1.0 U 1.0 U 1.0 U 0.6 J 1.0 U 1.0 U 1.0 U 1.0 U 8.5 2.2 3.0 U

Nov-04 5.0 U 0.34 J 1.0 U 1.0 U 1.0 U 15 0.44 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 11 5.0 3.0 U
Jun-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 9.8 0.3 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 7.0 2.9 3.0 U
Dec-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 13.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 6.8 3.2 3.0 U
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Table 5

Historic Groundwater Sampling Results 
Former General Instrument Corporation Site

Sherburne, New York 
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P-8 Jun-04 120 U 25 U 25 U 25 U 25 U 830 25 U 25 U 25 U 25 U 25 U 25 U 1.0 U 1.0 U 1.0 U 1.0 U 320 25 75 U

Nov-04 120 U 25 U 25 U 25 U 25 U 730 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 260 27 75 U
Jun-05 120 U 25 U 25 U 25 U 25 U 700 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 230 37 75 U
Dec-05 120 U 25 U 25 U 25 U 25 U 1400 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 680 16 J 75 U

P-10 Jun-04 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.38 J 5.1 1.0 U 3.0 U
Nov-04 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 18 0.35 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.3 J 4.2 1.0 U 3.0 U
Jun-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 20 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.3 J 3.5 0.6 J 3.0 U
Dec-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 16.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.3 1.0 U 3.0 U

P-11 Jun-04 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 14 0.6 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.9 J 1.3 3.0 U
Nov-04 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 11 1.6 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.29 J 3.5 3.0 U
Jun-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 10 1.5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.3 J 5.6 3.0 U

P-11(DUP) (e) Jun-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 10 1.5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.3 J 5.6 3.0 U
Dec-05 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 12.0 1.3 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 7.4 3.0 U

c/ No standard or guidance value for groundwater is available for this substance.
d/ MW-18 was not sampled due to the presence of free product.

f/ MW-28 was not sampled because the well is damaged.

a/ All results are reported in micrograms per liter (μg/l); ND = compound not detected at or above the  reporting limit; J = estimated value; D = compound 
    identified in analysis at the secondary dilution factor; NA = not analyzed; value in bold exceeds evaluation criteria.
b/ Evaluation criteria are the New York State Ambient Water Quality Standards or Guidance Values for Class GA groundwater provided in the New York State 
     Department of Environmental Conservation Division of Water Technical and Operational Guidance Series (1.1.1), dated June 1998, and the April 2000 Addendum.

e/ MW-20(DUP) was designated MW-201 in the field for blind duplicate analysis. MW-27(DUP) was designated MW-90 in the field for blind duplicate analysis. 
    P-11(DUP) was designated P-101 in the field for blind duplicate analysis.
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ESC ENGINEERING 

Appendix B – Standard Operating Procedures 
   



 

 

Standard Operating Procedure – 3b 
 

Groundwater Sampling Using Low – Flow Submersible Pump 
 

Materials: 
 
 Sampling notebook/Field log book 
 Groundwater monitoring data log forms 
 Well key 
 Adjustable wrench or manhole wrench 
 Photoionization detector (PID) 
 Flashlight or mirror 
 Electronic water level indicator 
 pH, conductivity, temperature meter 
 Oxidation potential meter (Eh) 
 Dissolved oxygen meter 
 Turbidity meter 
 Sample bottles, sample tags or labels, indelible markers, and clear tape 
 Appropriate power supply 
 Redi-Flo 2 submersible pump (or equivalent) and Teflon® tubing 
 Flow-through cell for pump or appropriate-sized beakers for meters 
 Buckets or drum for water storage 
 Pocket knife or scissors 
 Level C or Level D Personal Protective Equipment 
 Nitrile or latex gloves 
 
Note: This SOP is only to be used if the applicable state of federal agency approves of purging and 
sampling groundwater using a submersible pump. 
 
Procedure: 
 
1. Verify locations of wells, media to be sampled, and parameters to be analyzed as specified in the 

sampling plan. 
 
2. Prepare field log book with description of site, weather, participants, and other relevant 

observations (Refer to SOP-1) 
 
3. As the following steps are completed, fill-in both front and back of the groundwater monitoring 

data log (Attachment 1 in SOP-1). 
 
4. With the field personnel in Level D personal protective equipment, unless historical data, 

information, or suspicious warrants upgrading to Level C protective equipment, survey around 
the base of the well and wellhead with a PID; remove well cap, place probe of PID in wellhead, 
and record PID response in field book. Survey breathing zone to ensure that the level of personal 
protection is appropriate. Note observations on the groundwater monitoring data log. (See Site 
Health and Safety Plan for appropriate measuring techniques and upgrade requirements). 

 
5. Inspect water surface in the well; use flashlight if necessary. Note any observable floating product 

and record observations in the field book. 
 



 

 

6. Measure and record the extent of the top of the well riser above the ground. If well is a flush 
mount, measure and record the top of the well riser below the ground. Measure the casing (riser) 
inside diameter (CID) and record in inches. From the top of the riser, measure the depth (in feet) 
to water (DTW) with an electronic water level indicator and record on the groundwater 
monitoring data log. Static water level measurements must be recorded from the surveyor’s mark 
at the top of the riser, if present. If no mark is present, mark a location with a metal file or 
indelible marker on the north side of the riser for future reference. Measure and record the total 
depth (TD, in feet) to the bottom of the well. 

 
7. Check for light non-aqueous phase liquids (LNAPLs) and dense non-aqueous phase liquids 

(DNAPLs). Measure thickness with a oil/water interface probe in accordance with the RCRA 
Groundwater Monitoring Technical Enforcement Guidance Document (November 1992). 

 
8. Monitoring wells should be purged/sampled by starting with the upgradient (or clean wells) and 

proceeding downgradient (in the order from least to most contaminated wells) for the remaining 
monitoring wells. 

 
9. If LNAPL was observed, carefully lower a bailer attached to an appropriate length of new nylon 

rope into the well, and allow the bottom to sink 1 foot below the water surface to capture LNAPL 
only. Remove bailer and dispose of LNAPL appropriately. Record the quantity of LNAPL 
removed in the field book. 

 
10. Place plastic sheeting around the wellhead. Carefully lower the pump into the well and place the 

pump intake in the center of the saturated screen interval, near the top of the well screen if the 
screen is submerged. 

 
11. Begin purging the well at 0.2 to 0.5 L/min (0.05 to 0.13 gal/min). The water level should 

optimally be monitored continuously, but at a minimum, every 3 to 5 minutes during purging. 
Ideally, a steady flow rate should be maintained that results in a stabilized water level (less than 
0.3 feet of variation). Pumping rates should, if needed, be reduced to the minimum capabilities of 
the pump to ensure stabilization of the water level. However, care should be taken to maintain 
pump suction and to avoid entrainment of air in the tubing. Record each adjustment made to the 
pumping rate ad the water level measured immediately after each adjustment. 

 
12. If the recharge rate of the well is very low, care should be taken to avoid loss of pressure in the 

tubing line, cascading through the sand pack, or pumping the well dry. In these cases, purging 
should be interrupted before the water in the well reaches a level below the top of the pump. 
Sampling should commence as soon as the volume in the well has recovered sufficiently to permit 
collection of samples. 

 
13. During purging of the well, monitor the following geochemical parameters every 3 to 5 minutes: 

turbidity, dissolved oxygen, redox potential (Eh), temperature, specific conductance, and pH. 
In-line analyzers and continuous readout displays are highly recommended. The well is 
considered stabilized and ready for sample collection once turbidity, redox potential, and 
dissolved oxygen in in-line or downhole analyses of groundwater have stabilized within 
approximately 10% over at least two measurements – for example, over two successive 
measurements made three minutes apart. Turbidity should be less than 50 NTUs (decrease 
pumping rate to lower turbidity measurements). Dissolved oxygen and Eh must be obtained in a 
manner in which the sample is not exposed to air prior to the measurement. Other parameters may 
be taken in a clean container, such as a glass beaker.  



 

 

 
14. If a well is purged to dryness before removing three well volumes, allow well to recharge and 

proceed to collect sample. If full recovery exceeds 2 hours, the well should be sampled as soon as 
sufficient volume is available or within a maximum of 3 hours from purging dry. 

 
15. Collect groundwater samples after purging is completed. Collect the samples using the sampling 

pump operated at a maximum rate of 0.25 L/min (0.07 gal/min)(or to the rate of the purging 
activities) to avoid agitating the water. Sample first for VOCs, taking care to remove all air 
bubbles from the vial and minimize agitation. Collect remaining organic samples then inorganic 
samples.  

 
 The recommended order of sample collection is as follows: 

In-field measurements (e.g., temperature, pH, Eh, specific conductance, dissolved 
oxygen, turbidity) 
Volatile organic compounds (VOCs) 
Purgeable organic carbon (POC) 
Purgeable organic halogens (POX) 
Total organic halogens (TOX) 
Total organic carbon (TOC) 
Extractable organics  
Pesticides and herbicides 
Total metals 
Dissolved metals 
Phenols 
Cyanide 
Sulfate and chloride 
Nitrate and ammonia 
Radionuclides 
 

16. Affix a sample tag or label to each sample container and complete all required information 
(sample no., date, time, sampler’s initials, analysis, preservatives). Place clear tape over the tag or 
label. Record sample designation, date, time, and the sampler’s initials on the sample tracking 
form and in the field book. Complete chain-of-custody forms with appropriate sampling 
information. 

 
17. Remove the pump and tubing from the well. Inspect the well for soundness of protective casing 

and surface ground seal. Record water color, suspended particulates, discoloration of casing, any 
unusual occurrences during sampling, and any pertinent weather details on the groundwater 
monitoring data log.  

 
18. Thoroughly decontaminate all equipment used before proceeding to the next well. See SOP No. 

16 for details on decontamination procedures. Discard used towels, tubing, gloves, etc., in a 
plastic bag. Refer to the Investigation Derived Waste Management Plan for the site for 
appropriate storage and disposal methods of these materials.  



 

 

Standard Operating Procedure - 10 
 

Split-Spoon Soil Sampling 
 
Application: 
 

To collect soil samples with a split-spoon sampler that is advanced and retrieved with a drill rig. 
 
Materials: 
 
 Field log book 
 Personal protective equipment (PPE)  
 Split-spoon samplers  
 Stainless steel spoons or trowels 
 Mixing tray or bowl  
 Pipe wrenches 
 Expanding ruler or tape measure 
 
 Note: Decontamination is not required for dedicated sampling equipment. 
 
Procedure:  
 
1. Use appropriate PPE as specified in the site-specific health and safety plan.  
 
2. Ensure that the soil boring has reached the desired sample depth and that loose soil in the bottom 

of the boring has been cleaned out.  
 
3. The drillers will attach a decontaminated split-spoon sampler to the lead drilling rod, lower it to 

the bottom of the boring, and advance the split-spoon into the undisturbed soil. Record in the 
field logbook the number of blows for every 6 inches the sampler is advanced.  

 
4. When the split-spoon has reached the desired depth, the driller will retrieve the split-spoon and 

disconnect the split-spoon from the drilling rod. 
 
5. Remove the head and shoe from the split-spoon and note which end of the sampler is the top and 

bottom. Separate the split-spoon sampler into two halves keeping all of the soil in one of the 
halves (if possible). 

 
6. Measure the length of material recovered in the sampler with respect to the penetration depth and 

record this ratio in the field logbook. 
 
7. If field screening for organic vapors is required, break or cut the soil core every 3 to 4 inches and 

quickly scan the breaks in the core material with a PID/OVA. Headspace analyses, if required, 
should be performed in accordance with SOP 22. Record the reading in the field logbook.  

 
8. For VOC samples, transfer the soil directly into the sample containers with a decontaminated 

stainless steel spoon. A closed-system sampler (e.g., Encore Sampler) should be used, if 
necessary, to collect sludge samples for VOC analysis using EPA Method 5035 for preservation. 

 



 

 

9. Describe the remaining sample material in accordance with ASTM International Standard D 2488 
and the Unified Soil Classification System. Record the information in the field logbook.  

 
Note: the top of the split-spoon often contains float material, which is not to be included in the soil 
sample or sample description. 
 
10. If it is necessary to collect soil samples for non-volatile parameters, transfer the recovered soil to 

a decontaminated mixing tray or bowl with a decontaminated stainless steel spoon. Soil material 
lodged within the split-spoon shoe should also be placed in the mixing tray or bowl for sampling. 

 
11. Examine contents of the tray and remove pebbles, organic material, (e.g., roots, grass, and woody 

material), and other debris with the stainless steel spoon. Use the same spoon to chop apart 
clumps of soil and mix the contents of the tray to a homogeneous particle size and texture. 

 
12. Transfer the soil material to the appropriate sample containers using the stainless steel spoon.  
 
13. Label the containers, cover the labels with tape, and immediately place the containers in a cooler 

maintained at an ambient temperature of 4° Celsius with wet ice. Freezer packs or dry ice should 
not be used for sample preservation. 

 
14. Record the sample location, sample depth, sampler name, and the requested analytical parameters 

in the field log book.  
 
15. Complete the chain-of-custody form with appropriate sampling information. 
 
16. Samples should be maintained and shipped in accordance with SOP 20. 
 
17. Properly manage all PPE and investigation-derived wastes in accordance with state and federal 

requirements. 
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Standard Operating Procedure - 15 
 

Decontamination of Drilling Equipment 
 

Materials: 
 
Canvas or plastic tarp(s) 
4-mil polyethylene liner 
Pressurized steam cleaner (steam jenny) 
55-gallon steel drums with bung (closed) tops 
55-gallon steel drums with open tops, rings, lids, ring-nut and ring-bolt 
Hammer, nails, duct tape, extension cord(s) 
Wood boards - 4” x 4”, 2” x 4” or 2” x6” 
Portable wet/dry vacuum 
Shovel, funnel, and squeegee 
 

Construction of Decontamination Basin: 
 

1. Place tarp(s) on flat, firm surface in an accessible area of the site away from areas of surface 
contamination. Use enough tarp to accommodate the rear of the drilling rig and hollow stem 
augers and to prevent overspray from the steam jenny from falling onto adjacent soil surfaces. If 
necessary, place more than one tarp on the ground. Overlap tarp edges and secure with duct tape. 
Area should be slightly inclined toward one corner so that the decontamination water will pool in 
one corner for easier pumping to the containment drums. 
 

2. Place a layer of polyethylene liner on top of the tarp(s). If one sheet cannot completely cover the 
tarp, use another one. Overlap the sheets at the edges and secure with duct tape. 
 

3. Place 4” x 4” boards along the tarp’s outer edges to form a square or rectangular basin. Roll each 
4” x 4” board toward the center so the tarp and polyethylene wrap completely around it at least 
once. Secure the tarp and liner to the top of the boards with nails, tacks or heavy-duty staples. 

 
4. Place the drums, steam cleaner, and wet/dry vacuum adjacent to one side of the basin on the 

outside. 
 

Decontamination Procedure: 
 

1. Unload drilling equipment from the drilling rig and place in one side of the basin. 
 

2. Activate the steam cleaner. Personnel performing steam cleaning should don rubber boots, Tyvek 
or Saranex suits, rubber gloves, and a hard hat with a face shield for splash protection. 
 

3. Clean each piece of drilling equipment, including auger bits, drill bits, portable power augers, 
hollow stem augers, auger holders, split spoons, rod lifters, and drilling rods, by holding the 
nozzle of the steam cleaner a few inches away. Wood 2” x 4”s can be placed on the basin floor to 
prevent drilling equipment from coming into contact with solids that will build up beneath it as it 
is being steam cleaned. 
 

4. After each piece is cleaned, place it on rows of 2” x 4” boards in a separate area of the basin. 



 

 

 
5. If space allows, position the rear of the drill rig in the basin and use the steam cleaner to clean off 

rig surfaces and the hoist and derrick as needed. 
 

6. Reload drilling equipment onto rig and drive it out of the basin. 
 

7. Vacuum up liquids on the basin floor with the flexible hose of the portable wet/dry vacuum. A 
long-handled squeegee can be used to pool liquid together to aid vacuuming. 
 

8. Remove accumulated solids from the basin floor with a shovel and place in open-top drums. 
During removal of the accumulated solids, be careful so that the polyethylene liner is not torn, 
cut, or punctured with the shovel. 
 

9. Empty the canister of the wet/dry vacuum into a bung-top drum using a funnel. 
 

10. Secure and tighten tops of drums and apply appropriate hazardous waste or nonhazardous waste 
labels to each drum. The accumulation date should be placed on each drum. An inventory of all 
onsite drums should be entered into the field log book by field personnel. All drums should be 
marked, numbered, or labeled with an indelible marker for future reference. 
 

11. On completion of onsite work, the properly labeled and inventoried drums should be stored 
within a newly constructed pad or basin until disposal is arranged. This containment area should 
be constructed of wooden boards with a polyethylene liner, as described above. 
 

12. Materials used in construction of the decontamination basin or pad should be disassembled and 
placed into a properly labeled drum for future disposal. 
 

13. All drilling equipment and the drill rig should be decontaminated on arrival onsite and before the 
start of any drilling activity. On completion of site work, the drilling equipment and rig should be 
decontaminated by the drilling contractor before departure from the site. 



 

 

Standard Operating Procedure - 16  
 

Decontamination of Submersible Pumps 
 

Materials: 
 
Field logbook 
Personal protective equipment (PPE) 
Polyethylene sheeting 
Garbage bags  
Nonphosphate detergent (e.g., Liquinox or Alconox) 
Tap water 
Deionized water 
Two containers (e.g., garbage cans, buckets, plastic tubs) 
Nylon brushes 
Isopropanol  
Spray bottles  
Paper towels 
 

Note:  To limit the potential for cross-contamination between wells, wells should be pumped in the order 
of increasing constituent concentrations whenever possible. This SOP assumes that dedicated tubing is 
being used at each well. If dedicated tubing is not being used, the tubing should also be decontaminated 
using the following procedures. 

 
Decontamination Procedure: 
 
1. Use appropriate PPE as specified in the site-specific health and safety plan.  
 
2. Prepare a decontamination area by spreading polyethylene sheeting on a firm, flat surface (if 

possible). Create a berm around the decontamination area to contain inadvertent spillage. A berm 
can be created by rolling under the edges of the polysheeting or by draping the plastic over a 
wooden frame, etc.  

 
3. Place two clean containers (e.g., garbage cans, buckets, plastic tubs) on the polysheeting. Place 

tap water in one container with non-phosphate detergent. Place only tap water in the second 
container. The containers may also be lined with garbage bags. 

 
4. If an oily film or residue is observed on the pump or leads when they are removed from the well, 

the pump should be sprayed with isopropanol to remove the oil and then wiped clean with paper 
towels before proceeding with Step 5 below. The oily rinsate should be contained in a separate 
container for proper disposal. 
 

5. Place the pump and wire leads in the container of non-phosphate detergent and tap water and 
scrub the exterior of the pump with a brush. Circulate the soapy solution through the pump for at 
least 5 minutes. Rinse the exterior of the pump and leads with additional tap water to remove 
excess soap (if necessary) before proceeding with Step 6.  
 

6. Place the pump and leads in the container of tap water and run the pump for a least 5 minutes. 
Run water through the pump until all residual detergent has been removed. The soapy solution 
and rinse water should be changed when it becomes oily or too silty.  

 



 

 

7. Remove the pump and leads from the rinse water. Spray off the pump thoroughly with deionized 
water and wipe it dry with clean paper towels. Wipe off the wire leads with a paper towel soaked 
with deionized water. 

 
8. Wrap the pump and leads in plastic sheeting or a new plastic garbage bag to prevent possible 

contamination during transportation. Label the sheeting or bag with the date of decontamination 
for future reference. 

 
9. Properly manage all PPE and decontamination rinsate in accordance with state and federal 

requirements (See SOP 26). The spent wash water and rinse water can potentially be placed in the 
facility’s waste water treatment system. However, field personnel should obtain approval from 
facility personnel and from the local POTW.   



 

 

Standard Operating Procedure – 20 
 

Sample Shipping Procedures 
 
Materials: 
 

Suitable shipping container (e.g., plastic cooler or lab supplied styrofoam cooler) 
Chain-of-custody forms 
Custody seals 
ESC Engineering mailing labels 
Strapping, clear packing, or duct tape 
Ziploc® plastic bags 
Knife or scissors 
Permanent marker 
Latex or nitrile gloves 
Large plastic garbage bag 
Wet ice 
Bubble wrap or other packing material 
Universal sorbent materials 
Sample container custody seals (if required) 
Federal Express form (with ESC Engineering account number) 
Vermiculite (or commercially available cat litter) 

 
Procedures: 
 
For shipping purposes, samples are segregated into two classes; environmental samples and restricted 
articles (i.e., hazardous materials). Environmental samples can also be categorized based on expected or 
historical analyte concentrations (i.e., low or high). An environmental sample is one that is not defined as 
a hazardous material by the Department of Transportation (DOT, 49 CFR Part 171.8). The DOT defines a 
"hazardous material" as a substance which has been determined by the Secretary of Transportation to be 
capable of posing an unreasonable risk to health, safety, and property when transported in commerce, and 
which has been so designated. Any material of a suspected hazardous nature, previously characterized as 
hazardous, or known to be hazardous is considered a restricted article.  
 
In general, the two major concerns in shipping samples are protecting the samples from incidental 
breakage during shipment and complying with applicable DOT and courier requirements for restricted 
article shipments.  
 
Protecting the samples from incidental breakage can be achieved using "common sense." All samples 
should be packed in a manner that will not allow them to freely move about in the cooler or shipping 
container. Glass surfaces should not be allowed to contact each other. When possible, repack the samples 
in the same materials that they were originally received in from the laboratory. Each container should be 
cushioned with plastic bubble wrap, styrofoam, or other nonreactive cushioning material. Shipping 
hazardous materials should conform to the packaging, marking, labeling, and shipping instructions 
identified in 49 CFR Parts 172 & 173.  
 



 

 

Environmental samples shall be packed for shipment using the following procedures: 
 
1. Line the shipping container with a large, heavy-duty plastic garbage bag. Place universal sorbent 

materials (e.g., sorbent pads) between the cooler and the heavy-duty plastic bag. The amount of 
sorbent material should be sufficient to absorb the volume of wet ice and aqueous samples. If 
using a plastic cooler, securely tape the drain plug closed on the outside of the cooler.  
 

2. Place 2-4 inches of bubble wrap or other packing material inside the heavy-duty plastic bag in the 
bottom of the cooler. 
 

3. The sample packer should wear latex or nitrile gloves when handling the samples during the 
packing process. 
 

4.  Place the bottles in the cooler with sufficient space to allow for the addition of more bubble wrap 
or other packing material between the bottles. Large or heavy sample containers should be placed 
on the bottom of the cooler with lighter samples (i.e., VOAs) placed on top to eliminate breakage. 
 

5. Place the "wet ice" inside two sealed heavy-duty zipper-style plastic bags and package the bags of 
ice on top of or between the samples. Pack enough ice in the cooler to chill the samples during 
transit. If the cooler is shipped on a Friday or Saturday for Monday delivery, double the amount 
of ice placed in the cooler (Monday delivery should be used only as a last resort). Fill all 
remaining space with bubble wrap or other packing material. Securely close and seal with tape 
the top of the heavy-duty plastic bag. 
 

6. Place chain-of-custody form (and, if applicable, CLP traffic reports) into a Ziploc® plastic bag 
and affix to the cooler's inside lid, then close the cooler. Securely fasten the top of the cooler shut 
with tape. Place two signed and dated chain-of-custody seals on the top and sides of the cooler so 
that the cooler cannot be opened without breaking the seals. 
 

7. Once cooler is sealed, shake test the cooler to make sure that there are no loose sample containers 
in the cooler. If loose samples are detected, open the cooler and repack the samples. 
      

8. Using clear tape, affix a mailing label with ESC Engineering' return address to the top of the 
cooler.  
 

9. Ship samples via priority overnight express to the contracted analytical laboratory for next 
morning delivery. If applicable, check the appropriate box on the airbill for Saturday delivery. 
 

10. Declare value of samples on the shipping form for insurance purposes. The declared value should 
reflect the cost to recollect the samples. 
 

11. Record the tracking numbers from the Federal Express forms in the field notebook and on the 
chain of custody form. Also, retain the customer's copy of the Federal Express airbill. 

 
Hazardous materials should be packed according to the above procedures with the following additions: 
 
1. Place samples in individual Ziploc® plastic bags and secure with a plastic tie or tape. 

 
2. Place samples in paint cans in a manner which would prevent bottle breakage (i.e., do not place 

glass against glass). 
 



 

 

3. Place vermiculite or other absorbent packing material in the paint can around the samples. The 
amount of packing material used should be sufficient to absorb the entire contents of the sample if 
the container is broken during shipment.  
 

4. Secure a lid to the paint can with can clips and label the outside of the can with sample numbers 
and quantity. Mark the paint can with "This End Up" and arrow labels that indicate the proper 
upward position of the paint can. 
 

5. Package the paint cans in DOT-authorized boxes or coolers, with appropriate DOT shipping 
labels and markings on two adjacent sides of the box or cooler. 
 

6. Ship the restricted articles via overnight courier following the courier's documentation 
requirements. A special airbill must be completed for each shipment. Retain a copy of the airbill 
for ESC Engineering records and tracking purposes, if necessary. 

 
 
 



 

 

Standard Operating Procedure – 25 
 

Groundwater Sampling Using Geoprobe® System or Equivalent 
 
Application:  
 

To perform groundwater sampling using hydraulically-driven screen point sampling equipment 
(GeoProbe® System or Equivalent). 

 
Materials: 
 

Stainless steel probe rods with treads sealed with Teflon® tape or O-rings 
Stainless steel screen point sampler 
Stainless steel mini-bailer 
Teflon®-coated stainless steel wire or thin nylon line 
Polyethylene tubing (3/8-inch) fitted with a stainless steel check valve 
Silicone tubing 
0.45-micron filter 
Peristaltic pump 
Sample bottles, labels, indelible markers, and clear tape 
Nitrile or latex gloves 

 
Procedure: 
 
1. Decontaminate all down-hole equipment before conducting sampling activities at each location. 

Ensure that the sampling location has been cleared of all underground utilities.  
 
2. Drive the stainless steel point sampler into the subsurface material. The design of the sampler 

should allow the screen to remain retracted within the probe rods until it is driven to the 
appropriate sampling depth. 

 
3. After reaching the desired depth, pull back on the stainless steel sheath to expose the screen. The 

point on the probe rods will be displaced and is not recoverablea.  
 
4. Purging is not required for probes that are sealed and opened at the target depth for sample 

collection. Exposed probes that are driven through the soil to the desired water sample depth must 
be purged of a minimum of three probe-rod volumes of water before sampling is conducted. 

 
5. Groundwater samples can be collected using a mini-bailer lowered on Teflon®-coated stainless 

steel wire or nylon line inside the probe rods. Another method of sample collection involves the 
use of a clean section of 3/8-inch polyethylene tubing fitted with a stainless steel bottom check 
valve. The polyethylene tubing is inserted down the probe rods to the desired sampling depth. 
Oscillate the polyethylene tubing up and down to drive a column of water to the surface. A 
peristaltic pump may be attached to the sample tubing and used to pump water to the surface. The 
peristaltic pump should not be used to collect samples for VOC analysis. 

 
6. Immediately collect samples for VOC analysis, if required. Transfer the groundwater directly 

form the sampling equipment (mini-bailer, polyethylene tubing) to the sample containers. If 
analyzing for dissolved metals, the sample must be filtered in the field. See note below with 
regards to field filtering of metal samples. 

 



 

 

7. Seal and label each sample container and place in a cooler with ice or freezer packs to maintain 4° 
Celsius for shipment to the analytical laboratory. 

 
8. Complete the chain-of-custody form with appropriate sampling information. 
 

a) Where samples are collected from depths greater than 15-20 feet below the water table, a 
water level indicator may be inserted into the rods before exposing the screen to 
determine whether water is entering through the rod joints or disposable probe point. 

 
Field Filtering of Metal Samples: 
 
1. Assemble peristaltic pump per operating manual instructions that accompany the pump. Silicone 

tubing is generally used though the head of the pump. 
 
2. Attach polyethylene tubing to the inflow end of the silicone tubing. The polyethylene tubing 

should be long enough to extend to the bottom of the screen point. Attach a clean filter to the 
outflow end of the silicone tubing.  

 
3. Turn on the pump and slowly draw the water from the sampling equipment, through the pump 

and filter, and into the sample container. If sediment is visible in the sample container, filter 
break-through has occurred and the sampling and filtering process will need to be repeated.  

 
4. Disassemble the pump head and discard the tubing and filter. 
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Olive brown (2.5Y 4/4) fine to medium-grained sand, some silt, little
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Poorly-Graded Sand with Gravel (SP)
Olive brown (2.5Y 4/4) silt, little to some gravel; medium dense;
wet.
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Dark gray (2.5Y 4/1) silt, little clay; dense; wet.
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NA

Gravelly Silt with Sand (ML)
Olive brown (2.5Y 4/3) silt, some gravel, little fine to
medium-grained sand; medium dense; wet.

Silty Gravel with Sand (GM)
Olive brown (2.5Y 4/3) fine to coarse-grained gravel, some silt, little
fine to medium-grained sand; loose; wet.

0.0
Silt (ML)
Olive brown (2.5Y 4/4) silt; medium dense to very dense; dry,
mottled and iron-oxide stained between 3.0 and 4.0 feet.

NA

Bottom of Boring at 16 feet

Silt (ML)
Very dark gray (2.5Y 3/1) silt, little clay; medium dense; moist.

Silty Gravel with Sand (GM)
Olive brown (2.5Y 4/3) gravel, little silt, little fine to
medium-grained sand; loose; wet.

Poorly-Graded Sand (SP)
Olive brown (2.5Y 4/3) fine to coarse-grained sand, trace gravel;
medium dense; wet.

Silty Gravel with Sand (GM)
Olive brown (2.5Y 4/3) fine to coarse-grained gravel, little silt, little
fine to medium-grained sand; loose; wet.

Gravelly Silt with Sand (ML)
Olive brown (2.5Y 4/3) silt, little fine-grained sand, little fine to
coarse-grained gravel; loose; wet.
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Geologist(s):   David P. Bouchard
Subcontractor:   Parratt Wolff, Inc.
Driller/Operator:   Ian Grassy
Method:   Hollow Stem Auger

Environmental Strategies Consulting LLC
5 Sullivan Street
Cazenovia, NY 13035
(315) 655-3900

Surface Elevation (feet AMSL*):   1,047.42

TOC Elevation (feet AMSL*):   1,048.92

Total Depth (feet):   16

Borehole Diameter (inches):   8.25

Boring Log:   MW-32
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*AMSL = Above mean sea level

Project:   Former General Instrument

Project No.:   148992

Location:   Sherburne, NY
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NA

Silt (ML)
Dark grayish-brown (2.5Y 4/2) silt; medium dense; moist.

NA

Poorly-Graded Sand with Gravel (SP)
Olive brown (2.5Y 4/3) fine to coarse-grained sand, some fine to
coarse-grained gravel; loose to medium dense; wet.NA

NA

NR

NR

Silt (ML)
Light olive brown (2.5Y 5/3) silt, little clay; dense; moist, mottled.

Sandy Silt (ML)
Light olive brown (2.5Y 5/3) silt, little to some fine-grained sand;
dense; dry, some mottling and iron-oxide staining.

Bottom of Boring at 16 feet

Silt (ML)
Very dark gray (2.5Y 3/1) silt, trace fine-grained sand; medium
dense; wet, becoming moist between 15.2 and 16.0 feet.

Poorly-Graded Gravel with Silt and Sand (GP-GM)
Dark olive brown (2.5Y 3/3) fine to coarse-grained gravel, some
medium to coarse-grained sand, trace to little silt; loose; wet.

Poorly-Graded Gravel with Sand (GP)
Dark olive brown (2.5Y 3/3) fine to coarse-grained gravel, little fine
to coarse-grained sand, little silt; loose; wet.
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Description

Geologist(s):   David P. Bouchard
Subcontractor:   Parratt Wolff, Inc.
Driller/Operator:   Ian Grassy
Method:   Hollow Stem Auger

Environmental Strategies Consulting LLC
5 Sullivan Street
Cazenovia, NY 13035
(315) 655-3900

Surface Elevation (feet AMSL*):   1,047.03

TOC Elevation (feet AMSL*):   1,049.13

Total Depth (feet):   16

Borehole Diameter (inches):   8.25

Boring Log:   MW-33
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*AMSL = Above mean sea level

Project:   Former General Instrument

Project No.:   148992

Location:   Sherburne, NY

Completion Date:   November 17, 2005
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Gravelly Silt with Sand (ML)
Olive brown (2.5Y 4/4) silt, some gravel, little fine to
medium-grained sand; loose; wet.

Bottom of Boring at 16 feet

Silt (ML)
Olive brown (2.5Y 4/4) silt; medium dense; dry.

Silt (ML)
Olive brown (2.5Y 4/4) silt, little clay; moist, becoming wet at 4.0
feet, mottled between 3.5 and 4.0 feet.

Silt (ML)
Very dark gray (2.5Y 3/1) silt, little clay; very dense; moist.

Poorly-Graded Gravel with Sand (GP)
Olive brown (2.5Y 4/3) fine to coarse-grained gravel, some medium
to coarse-grained sand, trace silt; medium dense; wet.

Poorly-Graded Sand (SP)
Dark olive brown (2.5Y 3/3) fine to medium-grained sand, trace
gravel; loose; wet.

Poorly-Graded Sand with Gravel (SP)
Olive brown (2.5Y 4/3) fine to medium-grained sand and gravel,
little silt; loose; wet.

Poorly-Graded Gravel with Sand (GP)
Olive brown (2.5Y 4/4)fine to coarse-grained gravel, little to some
medium to coarse-grained sand; loose; wet.

Silty Gravel with Sand (GM)
Olive brown (2.5Y 4/4) gravel, little fine to medium-grained sand,
little silt; medium dense; wet; faint solvent-like odor.
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Geologist(s):   David P. Bouchard
Subcontractor:   Parratt Wolff, Inc.
Driller/Operator:   Ian Grassy
Method:   Hollow Stem Auger

Environmental Strategies Consulting LLC
5 Sullivan Street
Cazenovia, NY 13035
(315) 655-3900

Surface Elevation (feet AMSL*):   1,046.39

TOC Elevation (feet AMSL*):   1,048.38

Total Depth (feet):   16

Borehole Diameter (inches):   8.25

Boring Log:   MW-34
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*AMSL = Above mean sea level

Project:   Former General Instrument

Project No.:   148992

Location:   Sherburne, NY
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Details

1

Silt with Sand (ML)
Dark olive brown (2.5Y 3/3) silt, little fine-grained sand; moist,
becoming wet at 4.0 feet, mottled between 3.6 and 4.0 feet.

Silt (ML)
Dark olive brown (2.5Y 3/3) silt, trace gravel; medium dense; dry.

Poorly-Graded Sand (SP)
Dark olive brown (2.5Y 3.3) fine to medium-grained sand; medium
dense; wet.

Silty Gravel with Sand (GM)
Olive brown (2.5Y 4/4) gravel, some fine to coarse-grained sand,
little silt; loose to dense; wet.

NA

NA

NA

NA

NA

Silty Gravel with Sand (GM)
Olive brown (2.5Y 4/4) fine to coarse-grained gravel, little to some
silt, little fine to coarse-grained sand; loose to medium dense; wet.
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*AMSL = Above mean sea level

Environmental Strategies Consulting LLC
5 Sullivan Street
Cazenovia, NY 13035
(315) 655-3900

Surface Elevation (feet AMSL*):   1,047.32

TOC Elevation (feet AMSL*):   1,049.85

Total Depth (feet):   24

Borehole Diameter (inches):   8.25

Boring Log:   MW-35

Subsurface Profile
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Geologist(s):   David P. Bouchard
Subcontractor:   Parratt Wolff, Inc.
Driller/Operator:   Ian Grassy
Method:   Hollow Stem Auger
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Project:   Former General Instrument

Project No.:   148992

Location:   Sherburne, NY

Completion Date:   November 21, 2005
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Bottom of Boring at 24 feet

Silt (ML)
Very dark gray (2.5Y 3/1) silt, little clay; dense; moist.

Silty Gravel with Sand (GM)
Olive brown (2.5Y 4/4) gravel, some fine to coarse-grained sand,
little silt; loose to dense; wet. (continued)
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Environmental Strategies Consulting LLC
5 Sullivan Street
Cazenovia, NY 13035
(315) 655-3900

Surface Elevation (feet AMSL*):   1,047.32

TOC Elevation (feet AMSL*):   1,049.85

Total Depth (feet):   24

Borehole Diameter (inches):   8.25

Boring Log:   MW-35

Subsurface Profile
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Geologist(s):   David P. Bouchard
Subcontractor:   Parratt Wolff, Inc.
Driller/Operator:   Ian Grassy
Method:   Hollow Stem Auger

Project:   Former General Instrument

Project No.:   148992

Location:   Sherburne, NY

Completion Date:   November 21, 2005
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NA

NA

Silt (ML)
Very dark gray (2.5Y 3/1) silt, trace organic material; medium dense;
moist.

Silt (ML)
Olive brown (2.5Y 4/3) silt, trace gravel, wood debris in cutting
shoe; medium dense; moist.

NA

NA

0.0

0.0

0.0
Silt (ML)
Olive brown (2.5Y 4/3) silt, trace coarse-grained gravel; medium
dense; dry.

NA

Silty Gravel with Sand (GM)
Olive brown (2.5Y 4/3) gravel, some fine to coarse-grained sand,
little silt; medium dense to dense; wet.

Poorly-Graded Sand (SP)
Very dark gray (2.5Y 3/1) fine to coarse-grained sand, trace fine to
medium-grained gravel; loose; wet.

Silty Gravel with Sand (GM)
Olive brown (2.5Y 4/3) gravel, little to some fine to coarse-grained
sand, little silt; medium dense; wet.

Silt (ML)
Very dark grayish-brown (2.5Y 3/2) silt, trace to little fine to
coarse-grained gravel, gravel increases with depth; loose wet.

Silt (ML)
Olive brown (2.5Y 4/3) silt, trace gravel and fine-grained sand;
loose; wet.
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*AMSL = Above mean sea level

Environmental Strategies Consulting LLC
5 Sullivan Street
Cazenovia, NY 13035
(315) 655-3900

Surface Elevation (feet AMSL*):   1,046.80

TOC Elevation (feet AMSL*):   1,048.06

Total Depth (feet):   22

Borehole Diameter (inches):   8.25

Boring Log:   MW-36

Subsurface Profile
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Geologist(s):   David P. Bouchard
Subcontractor:   Parratt Wolff, Inc.
Driller/Operator:   Ian Grassy
Method:   Hollow Stem Auger
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Project:   Former General Instrument

Project No.:   148992

Location:   Sherburne, NY

Completion Date:   November 21, 2005
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NA

Bottom of Boring at 22 feet

Silt (ML)
Very dark grayish-brown (2.5Y 3/3) silt, little clay; very dense;
moist.
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Project:   Former General Instrument

Project No.:   148992

Location:   Sherburne, NY

Completion Date:   November 21, 2005

Environmental Strategies Consulting LLC
5 Sullivan Street
Cazenovia, NY 13035
(315) 655-3900

Surface Elevation (feet AMSL*):   1,046.80

TOC Elevation (feet AMSL*):   1,048.06

Total Depth (feet):   22

Borehole Diameter (inches):   8.25

Boring Log:   MW-36

Subsurface Profile
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*AMSL = Above mean sea level

Geologist(s):   David P. Bouchard
Subcontractor:   Parratt Wolff, Inc.
Driller/Operator:   Ian Grassy
Method:   Hollow Stem Auger
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2 Silt (ML)
Dark olive brown (2.5Y 3/3) silt; medium dense, trace fine-grained
sand and gravel; moist, becoming wet between 3.3 and 3.4 feet.

Silt (ML)
Dark olive brown (2.5Y 3/3) silt; medium  dense; dry.

Silt (ML)
Olive brown (2.5Y 4/4) silt, trace fine grained-sand; medium dense;
wet.

Silt (ML)
Very dark gray (2.5Y 3/1) silt, little clay; very dense; moist.

NR

NA

NA

NA

NA

NA

Poorly-Graded Gravel with Silt and Sand (GP-GM)
Dark olive brown (2.5Y 3/3) fine to coarse-grained gravel, little to
some fine to coarse-grained sand, trace to little silt; loose to medium
dense; wet.

NR

Bottom of Boring at 16 feet
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Geologist(s):   David P. Bouchard
Subcontractor:   Parratt Wolff, Inc.
Driller/Operator:   Ian Grassy
Method:   Hollow Stem Auger

Environmental Strategies Consulting LLC
5 Sullivan Street
Cazenovia, NY 13035
(315) 655-3900

Surface Elevation (feet AMSL*):   1,047.70

TOC Elevation (feet AMSL*):   1,049.50

Total Depth (feet):   16

Borehole Diameter (inches):   8.25

Boring Log:   MW-37

Subsurface Profile
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Project:   Former General Instrument

Project No.:   148992
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Silt (ML)
Olive brown (2.5Y 4/3) silt, little clay; medium dense; moist.
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Details

Environmental Strategies Consulting LLC
5 Sullivan Street
Cazenovia, NY 13035
(315) 655-3900

Boring Log:   MW-38
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Geologist(s):   David P. Bouchard
Subcontractor:   Parratt Wolff, Inc.
Driller/Operator:   Ian Grassy
Method:   Hollow Stem Auger

*AMSL = Above mean sea level

Project:   Former General Instrument

Project No.:   148992

Location:   Sherburne, NY

Completion Date:   November 17, 2005

Surface Elevation (feet AMSL*):   1,047.50

TOC Elevation (feet AMSL*):   1,049.61

Total Depth (feet):   14

Borehole Diameter (inches):   8.25

0
0
2
2

Poorly-Graded Sand with Silt and Gravel (SP-SM)
Olive brown (2.5Y 4/3) fine to coarse-grained sand, some fine to
coarse-grained gravel, trace to little silt; loose to medium dense; wet.

Poorly-Graded Sand with Gravel (SP)
Olive brown (2.5Y 4/3) fine to medium-grained sand, some fine
gravel; loose; wet.

Silt with Sand (ML)
Olive brown (2.5Y 4/4) silt, some fine to medium-grained sand;
medium dense; wet.

Silt (ML)
Olive brown (2.5Y 4/3) silt, trace fine-grained sand; medium dense;
dry, becoming moist between 2.25 feet and 3.5 feet, becoming wet
between 3.5 and 3.8 feet.

Bottom of Boring at 14 feet

Sample Data
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Details

6

Bottom of Boring at 12 feet

Silt (ML)
Olive brown (2.5Y 4/3) silt, trace gravel; loose to medium dense;
moist.

Silty Gravel with Sand (GM)
Olive brown (2.5Y 4/3) gravel, little silt and fine-grained sand; loose
wet.

Silt (ML)
Olive brown (2.5Y 4/3) to gray (2.5Y 5/1) silt; trace to little clay;
dense; wet.

5

0.0

0.0

NA

NA

NA

NA

Silty Gravel with Sand (GM)
Olive brown (2.5Y 4/3) gravel, some coarse-grained sand, little silt;
loose; wet.
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Project:   Former General Instrument

Project No.:   148992

Location:   Sherburne, NY

Completion Date:   November 22, 2005
*AMSL = Above mean sea level

Geologist(s):   Erik S. Reinert
Subcontractor:   Parratt Wolff, Inc.
Driller/Operator:   Ian Grassy
Method:   Hollow Stem Auger
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Boring Log:   MW-39

Surface Elevation (feet AMSL*):   1,047.36

TOC Elevation (feet AMSL*):   1,049.31

Total Depth (feet):   12

Borehole Diameter (inches):   8.25

Environmental Strategies Consulting LLC
5 Sullivan Street
Cazenovia, NY 13035
(315) 655-3900
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ESC ENGINEERING 

Appendix D – Low Flow Groundwater Sampling Monitoring Forms 



ESC Engineering of New York, P.C.
5 Sullivan Street
Cazenovia, NY 13035  v. (315) 655-3900 f. (315) 655-3907

Groundwater Sampling
Monitoring Form
Page    1       of       1        

Well ID MW-2 Project No. 148992 Sample Date: 12/20/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 5.71 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 16.32 ft Field Personnel DTW Notes:

Screen Length 10 ft Weather Conditions Light Snow
Pump Intake 11 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 12 ºF

Well Purging Information Start purge @: 1018 End purge @: 1105 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1018 5.71 0.0

1022 5.71 0.5 6.16 65 13.4 0.72 6.8 108 300 silty

1026 5.71 1.7 6.21 62 39.0 0.00 9.7 67 300

1030 5.71 2.9 6.49 65 999.0 0.00 9.6 27 300 Black silt, air buble on NTU meter

1034 5.71 4.1 6.78 67 43.1 0.00 8.8 1 200 bubble off of NTU Meter

1038 5.71 5.3 6.86 67 17.6 0.00 9.2 -11 100

1042 5.71 5.5 7.00 73 -3.5 0.00 9.4 -30 100 clear

1046 5.71 5.9 7.05 74 -5.3 0.00 9.0 -36 100 clear

1050 5.71 6.3 7.04 75 -5.7 0.00 9.4 -38 100 clear

1054 5.71 6.7 7.04 77 -10.0 0.00 9.5 -40 100 clear

1100 Collect Sample MW-2

1105 Collect MS/MSD Sample from MW-2

ESC Engineering of New York, P.C.
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ESC Engineering of New York, P.C.
5 Sullivan Street
Cazenovia, NY 13035  v. (315) 655-3900 f. (315) 655-3907

Groundwater Sampling
Monitoring Form
Page    1       of       1        

Well ID MW-8 Project No. 148992 Sample Date: 12/20/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 3.7 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 16.16 ft Field Personnel ESR/BAM Notes:

Screen Length 10 ft Weather Conditions Cold and partly sunny
Pump Intake 8 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 10 ºF

Well Purging Information Start purge @: 1340 End purge @: 1420 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1340 3.70 0.5 6.72 0 -10.0 0.00 11.3 -11 80

1345 3.70 0.7 6.77 0 -10.0 0.00 11.5 -29 80

1350 3.70 0.9 Recalibrated Horiba

1355 3.70 1.1 6.01 0 35.4 0.00 11.1 -21 80

1400 3.70 1.3 6.23 0 32.2 0.00 11.6 -44 80

1405 3.70 1.5 6.31 0 28.6 0.00 11.5 -55 80

1410 3.70 1.7 6.35 0 27.7 0.00 11.2 -59 80

1415 3.70 1.9 6.37 0 26.6 0.00 11.5 -65 80

1420 Sample Collected and labeled MW-8 (2 VOAs).  Also collected 2 VOAs labled MW-100 for blind duplicate analysis with false time of 1900.

ESC Engineering of New York, P.C.
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ESC Engineering of New York, P.C.
5 Sullivan Street
Cazenovia, NY 13035  v. (315) 655-3900 f. (315) 655-3907

Groundwater Sampling
Monitoring Form
Page    1       of       1        

Well ID MW-17 Project No. 148992 Sample Date: 12/20/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 6.38 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 17.21 ft Field Personnel DTW Notes:

Screen Length 10 ft Weather Conditions Snowing
Pump Intake 12 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 12 ºF

Well Purging Information Start purge @: 1320 End purge @: 1355 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1320 6.38

1324 6.38 0.5 7.42 52 -10.0 1.22 5.8 102 100 clear

1328 6.38 0.9 7.37 50 -10.0 0.00 8.1 96 100 clear

1332 6.38 1.3 7.33 50 -10.0 0.00 8.9 90 100 clear

1336 6.38 1.7 7.31 50 -10.0 0.00 9.2 88 100 clear

1340 6.38 2.1 7.28 52 -10.0 0.00 9.4 91 100 clear

1344 6.38 2.5 7.28 52 -10.0 0.00 9.8 87 100 clear

1355 Collect Sample MW-17 for VOCs (2 VOAs) analysis.

ESC Engineering of New York, P.C.
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ESC Engineering of New York, P.C.
5 Sullivan Street
Cazenovia, NY 13035  v. (315) 655-3900 f. (315) 655-3907

Groundwater Sampling
Monitoring Form
Page    1       of       1        

Well ID MW-20 Project No. 148992 Sample Date: 12/21/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 5.64 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 17.11 ft Field Personnel BAM Notes:

Screen Length 10 ft Weather Conditions Cold
Pump Intake 12 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 15 ºF

Well Purging Information Start purge @: 1230 End purge @: 1525 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1240 5.64 0.0 5.40 1 18.0 2.56 2.0 269 80 pump stopped working

1455 5.64 0.5 5.97 1 48.7 2.35 6.5 306 100 resume purge

1500 5.64 0.7 6.06 1 55.6 1.12 7.1 287 100

1505 5.64 1.0 6.16 1 32.2 0.89 7.1 267 100

1510 5.64 1.3 6.10 1 29.9 0.77 7.1 266 100

1515 5.64 1.6 6.17 1 23.7 0.62 7.2 255 100

1520 5.64 1.9 6.22 1 21.6 0.59 7.3 246 100

1525 Sample Collected at MW-20 for VOCs (2 VOAs).
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ESC Engineering of New York, P.C.
5 Sullivan Street
Cazenovia, NY 13035  v. (315) 655-3900 f. (315) 655-3907

Groundwater Sampling
Monitoring Form
Page    1       of       1        

Well ID MW-21 Project No. 148992 Sample Date: 12/21/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 6.57 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 16.6 ft Field Personnel BAM Notes:

Screen Length 10 ft Weather Conditions Cloudy and light snow
Pump Intake 12 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 15 ºF

Well Purging Information Start purge @: 1000 End purge @: 1050 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1025 6.57 0.5 5.17 1 9.6 0.44 4.8 180 80

1030 6.57 0.7 5.15 1 10.6 0.24 5.1 176 80

1035 6.57 0.9 5.15 1 19.6 0.18 4.9 173 80

1040 6.57 1.1 5.16 1 8.2 0.06 4.5 169 80

1045 6.57 1.3 5.17 1 8.3 0.07 4.5 170 80

1050 Sample Collected for MW-21 (2 VOAs).
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ESC Engineering of New York, P.C.
5 Sullivan Street
Cazenovia, NY 13035  v. (315) 655-3900 f. (315) 655-3907

Groundwater Sampling
Monitoring Form
Page    1       of       1        

Well ID MW-22 Project No. 148992 Sample Date: 12/21/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 6.61 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 17.51 ft Field Personnel ESR Notes:

Screen Length 10 ft Weather Conditions Cold and Snowing Lightly
Pump Intake 13 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 10 ºF

Well Purging Information Start purge @: 1555 End purge @: 1703 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1558 6.61 0.0 6.44 54 999.0 2.62 12.8 221 150 silty

1603 6.61 0.8 6.58 60 999.0 0.30 13.0 219 150 clearing

1608 6.61 1.8 6.66 65 999.0 0.00 12.7 208 200

1613 6.61 2.8 6.71 67 945.0 0.00 12.9 198 200

1618 6.61 3.5 6.72 72 612.0 0.00 12.0 190 150

1623 6.61 4.3 6.76 73 420.0 0.00 11.9 186 150

1628 6.61 5.0 6.74 74 505.0 0.00 10.5 182 150

1638 6.61 5.8 6.76 74 526.0 0.00 10.3 173 150

1643 6.61 6.5

1701 6.61 9.5 6.75 75 249.0 0.00 11.3 167 150

1703 End purge.  Collected sample before turbidity dropped below 50 NTU.  Other parameters are stabilized.    

Collected 2 VOAs labeled MW-22 and packed on ice.

Time gap in final reading is due to time spent assisting BAM with equipment troubles.
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ESC Engineering of New York, P.C.
5 Sullivan Street
Cazenovia, NY 13035  v. (315) 655-3900 f. (315) 655-3907

Groundwater Sampling
Monitoring Form
Page    1       of       1        

Well ID MW-23 Project No. 148992 Sample Date: 12/22/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 6.93 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 22.82 ft Field Personnel ESR Notes:

Screen Length 10 ft Weather Conditions Cloudy and Cold
Pump Intake 18 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 15 ºF

Well Purging Information Start purge @: 1015 End purge @: 1121 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1015 6.93 0.0 7.19 43 370.0 0.00 8.2 214 200 clear

1020 6.93 1.0 6.82 42 206.0 0.00 9.3 194 200 clear

1025 6.93 2.0 6.74 43 220.0 0.00 9.5 171 200 clear

1030 6.93 3.0 6.71 43 207.0 0.00 9.6 143 200 clear

1035 6.93 4.0 6.69 44 197.0 0.00 9.5 126 200 clear

1040 6.93 5.0 6.69 45 35.2 0.00 9.3 103 200 clear

1045 6.93 6.0 6.72 46 26.4 0.00 9.7 83 200 clear

1050 6.93 7.0 6.73 47 24.5 0.00 9.7 72 200 clear

1055 6.93 8.0 6.75 48 25.7 0.00 9.5 63 200 clear

1100 6.93 9.0 6.75 48 24.7 0.00 9.5 57 200 clear

1105 6.93 10.0 6.75 49 25.6 0.00 9.4 52 200 clear

1110 6.93 11.0 6.76 50 26.4 0.00 9.3 46 200 clear

1115 6.93 12.0 6.76 51 25.3 0.00 9.3 44 200 clear

1120 6.93 13.0 6.77 52 25.3 0.00 9.3 37 200 clear

1121 End Purge and Collected 2 VOAs labeled MW-23 and packed on ice.
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ESC Engineering of New York, P.C.
5 Sullivan Street
Cazenovia, NY 13035  v. (315) 655-3900 f. (315) 655-3907

Groundwater Sampling
Monitoring Form
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Well ID MW-24 Project No. 148992 Sample Date: 12/22/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 7.21 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 21.42 ft Field Personnel BAM Notes:

Screen Length 10 ft Weather Conditions Cloudy with light snow
Pump Intake 16 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 15 ºF

Well Purging Information Start purge @: 840 End purge @: 0920 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

0840 7.21 0.0 6.40 0 239.0 8.66 7.1 219 80

0845 7.21 0.3 6.07 0 145.0 7.70 8.5 208 80

0850 7.21 0.6 6.81 0 104.0 7.37 8.5 199 100 seems to be pumping slightly faster

0855 7.21 1.0 6.88 0 71.8 6.97 8.5 190 100

0900 7.21 1.3 6.95 0 59.1 6.63 8.5 183 100

0905 7.21 1.6 6.99 0 33.3 6.29 8.5 175 100

0910 7.21 1.9 7.04 0 18.4 5.98 8.5 168 100

0915 7.21 2.2 7.06 0 13.0 5.93 8.5 165 100

0920 Sample collected for MW-24 for VOCs (2 VOAs).  Labeled the samples and packed them on ice.
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ESC Engineering of New York, P.C.
5 Sullivan Street
Cazenovia, NY 13035  v. (315) 655-3900 f. (315) 655-3907

Groundwater Sampling
Monitoring Form
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Well ID MW-25 Project No. 148992 Sample Date: 12/21/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 7.12 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 22.93 ft Field Personnel BAM Notes:

Screen Length 10 ft Weather Conditions Cold
Pump Intake 18 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 10 ºF

Well Purging Information Start purge @: 1700 End purge @: 1725 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1700 7.12 0.2 6.70 1 328.0 2.76 7.8 128 100

1705 7.12 0.4 6.53 1 231.0 1.90 7.7 105 100

1710 7.12 0.6 6.58 1 63.4 1.33 8.8 77 100

1715 7.12 0.8 6.63 1 21.1 0.94 8.6 65 100

1720 7.12 1.0 6.66 1 14.1 0.80 8.4 60 100

1725 Sample collected for MW-25 for VOCs (2 VOAs)
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ESC Engineering of New York, P.C.
5 Sullivan Street
Cazenovia, NY 13035  v. (315) 655-3900 f. (315) 655-3907

Groundwater Sampling
Monitoring Form
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Well ID MW-26 Project No. 148992 Sample Date: 12/22/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 7.21 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 21.42 ft Field Personnel ESR Notes:

Screen Length 10 ft Weather Conditions Partly sunny and cold
Pump Intake 16 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 20 ºF

Well Purging Information Start purge @: 1300 End purge @: 1351 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1300 7.21 0.0 6.93 23 710.0 0.73 9.2 84 200 clear

1305 7.21 1.0 6.78 28 795.0 0.00 8.8 6.26 200 clear

1310 7.21 2.0 6.83 63 124.0 1.19 8.9 11 200 clear

1315 7.21 3.0 6.83 70 134.0 0.00 9.0 -11 200 clear

1320 7.18 4.0 6.84 72 13.1 0.00 8.6 -24 200 clear

1325 7.18 5.0 6.86 75 4.2 0.00 8.9 -35 200 clear

1330 7.18 6.0 6.88 78 1.1 0.00 9.1 -42 200 clear

1335 7.18 7.0 6.90 80 -1.5 0.00 8.9 -47 200 clear

1340 7.18 8.0 6.90 80 -1.6 0.00 9.0 -51 200 clear

1345 7.18 9.0 6.92 81 -3.5 0.00 9.4 -54 200 clear

1350 7.18 10.0 6.92 82 -3.5 0.00 9.2 -57 200 clear

1351 End Purge and collected 2 VOAs for VOC analysis.  Labeled the samples MW-26 and packed them on ice.
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5 Sullivan Street
Cazenovia, NY 13035  v. (315) 655-3900 f. (315) 655-3907

Groundwater Sampling
Monitoring Form
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Well ID MW-27 Project No. 148992 Sample Date: 12/22/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 6.91 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 22.95 ft Field Personnel BAM Notes:

Screen Length 10 ft Weather Conditions Partly Cloudy and cold
Pump Intake 18 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 20 ºF

Well Purging Information Start purge @: 1030 End purge @: 1120 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1030 7.21 0.0 7.24 1 -0.2 1.77 6.7 235 100

1035 7.30 0.3 7.37 1 -5.5 0.93 5.4 187 100

1040 7.34 0.6 7.40 1 -10.0 0.74 6.9 144 80 seems to be pumping slower

1045 7.51 0.8 7.43 1 -10.0 0.52 7.5 103 80

1050 7.65 1.0 7.41 1 -10.0 0.42 7.4 78 80

1055 7.78 1.2 7.39 1 -10.0 0.39 7.4 61 80

1100 7.83 1.4 7.35 1 -10.0 0.33 7.3 49 80

1105 7.91 1.6 7.31 1 -10.0 0.29 6.9 44 80

1110 7.98 1.8 7.29 1 -10.0 0.25 7.0 40 80

1115 8.04 2.0 7.27 1 -10.0 0.24 7.0 38 80

1120 Sample collected for MW-27 to be sampled for VOCs (2 VOAs).  Labeled the samples and packed them on ice.
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Well ID MW-29 Project No. 148992 Sample Date: 12/22/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 4.97 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 20.44 ft Field Personnel DTW Notes:

Screen Length 15 ft Weather Conditions Partly Cloudy and cold
Pump Intake 13 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 15 ºF

Well Purging Information Start purge @: 1430 End purge @: 1505 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1430 4.97 0.0

1434 4.97 0.5 7.30 23 98.9 7.54 8.3 42 300 clear

1438 4.97 1.7 6.32 22 109.0 0.00 8.9 88 300 clear

1442 4.97 2.9 5.35 22 161.0 0.00 9.1 156 300 clear

1446 4.97 4.1 5.29 23 14.6 0.00 9.2 177 300 clear

1450 4.97 5.3 5.65 23 11.8 0.00 9.3 177 300 clear

1454 4.97 6.5 5.84 23 8.6 0.00 9.3 169 300 clear

1458 4.97 7.7 5.76 23 10.7 0.00 9.4 175 300 clear

1502 4.97 8.9 5.73 24 9.2 0.00 9.5 178 300 clear

1505 Collect sample for MW-29 for VOCs (2 VOAs).
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Groundwater Sampling
Monitoring Form
Page    1       of       1        

Well ID MW-30 Project No. 148992 Sample Date: 12/22/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 5.53 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 19.13 ft Field Personnel DTW Notes:

Screen Length 15 ft Weather Conditions Cold with a light snow
Pump Intake 12 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 15 ºF

Well Purging Information Start purge @: 1003 End purge @: 1035 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1003 5.53 0.0

1011 5.53 0.5 7.07 47 25.0 0.00 6.5 194 250

1015 5.53 1.5 6.47 46 4.9 0.00 7.3 190 250

1019 5.53 2.5 6.17 45 1.3 0.00 7.6 185 250

1023 5.53 3.5 6.14 45 1.4 0.00 7.6 175 250

1027 5.53 4.5 6.19 46 -0.4 0.00 7.6 164 250

1031 5.53 5.5 6.22 45 -0.3 0.00 7.8 161 250

1035 Collect sample @ MW-30 for VOC analysis (2 VOAs).
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ESC Engineering of New York, P.C.
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Well ID MW-31 Project No. 148992 Sample Date: 12/21/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 6.17 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 17.5 ft Field Personnel ESR Notes:

Screen Length 15 ft Weather Conditions Partly Cloudy and cold
Pump Intake 13 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 10 ºF

Well Purging Information Start purge @: 935 End purge @: 1025 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

0940 6.17 0.8 6.55 60 133.0 0.00 11.6 47 150 slgihtly cloudy

0945 6.17 1.5 6.68 89 126.0 0.00 11.9 29 150

0950 6.17 2.3 6.75 88 143.0 0.00 12.2 13 150

1000 6.17 3.8 6.78 88 129.0 0.00 12.0 -3 150 clear

1001 Emptied the flow through cell

1005 6.17 4.5 6.84 88 337.0 0.00 10.6 1 150

1010 6.17 5.3 6.79 85 485.0 0.00 12.3 -1 150 clear

1015 6.17 6.0 6.81 87 110.0 0.00 11.8 -3 150 clear

1020 6.17 6.8 6.80 87 113.0 0.00 12.0 -4 150 clear

1025 End Purge.  Well was sampled despite high turbidity.  Turbidity stabilized and water appeared clear.

Collected 2 VOAs for VOC analysis.  Labeled MW-31 and packed on ice.

Also collected 2 additional samples for matrix spike and matrix spike duplicate.  Labeled these samples as MW-31 MS/MSD and packed on ice

ESC Engineering of New York, P.C.
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Well ID MW-32 Project No. 148992 Sample Date: 12/21/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 4.58 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 13 ft Field Personnel ESR Notes:

Screen Length 10 ft Weather Conditions Partly Cloudy and cold
Pump Intake 11 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 10 ºF

Well Purging Information Start purge @: 1142 End purge @: 1222 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1145 4.58 0.0 5.90 86 132.0 0.00 8.5 104 200 clear

1150 4.58 1.0 5.52 88 213.0 0.00 9.3 137 200 clear

1155 4.58 2.0 5.49 89 203.0 0.00 9.3 145 200 clear

1200 4.58 3.0 5.51 90 365.0 0.00 9.4 150 200 clear

1205 4.58 4.0 5.47 90 422.0 0.00 8.8 154 200 clear

1210 4.58 5.0 5.44 90 578.0 0.00 9.0 159 200 clear

1215 4.58 6.0 5.39 89 530.0 0.00 9.1 164 200 clear

1220 4.58 7.0 5.40 86 326.0 0.00 9.2 167 200 clear

1222 Collected 2 VOAs labeled MW-32 and packed them on ice.  Turbidity would not drop, but the other parameters were stabilized.

ESC Engineering of New York, P.C.
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Well ID MW-33 Project No. 148992 Sample Date: 12/21/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 4.9 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 13 ft Field Personnel ESR Notes:

Screen Length 10 ft Weather Conditions  Cloudy and cold
Pump Intake 11 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 15 ºF

Well Purging Information Start purge @: 1410 End purge @: 1444 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1414 4.90 0.0 6.00 34 845.0 0.00 9.2 198 200 clear

1419 4.90 1.0 6.01 35 745.0 0.00 8.0 202 200 clear

1424 4.90 1.5 5.99 36 785.0 0.00 7.7 201 100 clear

1429 4.90 2.0 6.02 36 754.0 0.00 7.8 200 100 clear

1438 4.90 4.0 6.08 36 818.0 0.00 7.7 199 100 clear

1443 4.90 5.0 6.10 36 825.0 0.00 7.9 199 100 clear

1444 Collected 2 VOAs for VOC analysis.  Labeled samples as MW-33 and packed them on ice.

ESC Engineering of New York, P.C.
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Well ID MW-34 Project No. 148992 Sample Date: 12/21/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 4.21 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 13 ft Field Personnel DTW Notes:

Screen Length 10 ft Weather Conditions Light Snow
Pump Intake 11 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 10 ºF

Well Purging Information Start purge @: 845 End purge @: 0935 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

0845 4.21 0.0

0905 4.21 0.5 5.70 0 72.8 0.00 9.5 254 400 clear

0909 4.21 2.1 6.20 0 36.7 0.00 10.8 225 400 clear

0913 4.21 3.7 6.64 0 -0.7 0.00 11.0 205 400 clear

0917 4.21 5.3 6.82 0 -2.7 0.00 11.1 187 400 clear

0921 4.21 6.9 6.90 0 -3.4 0.00 11.0 170 400 clear

0925 4.21 8.5 6.95 0 -4.0 0.00 11.0 157 400 clear

0929 4.21 10.1 6.98 0 -3.7 0.00 11.1 146 400 clear

0933 4.21 11.7 7.00 0 -5.7 0.00 11.0 142 400 clear

0944 Collected samples @ MW-34 (2 VOAs).

ESC Engineering of New York, P.C.
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Well ID MW-35 Project No. 148992 Sample Date: 12/21/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 5.75 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 18 ft Field Personnel DTW Notes:

Screen Length 15 ft Weather Conditions Light Snow
Pump Intake 13.5 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 12 ºF

Well Purging Information Start purge @: 1108 End purge @: 1145 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1108 5.75 0.0

1116 5.75 0.5 6.58 0 174.0 0.00 10.1 200 400 clear

1120 5.75 2.1 6.11 0 164.0 0.00 10.0 214 400 clear

1124 5.75 3.7 6.25 0 9.5 0.00 10.7 211 400 clear

1128 5.75 5.3 6.60 0 13.7 0.00 10.8 185 400 clear

1132 5.75 6.9 6.74 0 5.6 0.00 10.6 177 400 clear

1136 5.75 8.5 6.83 0 16.0 0.00 10.8 167 400 clear

1140 5.75 10.1 6.90 0 19.4 0.00 10.7 157 400 clear

1144 5.75 11.7 6.89 0 17.3 0.00 10.8 153 400 clear

1145 End Purge.

1150 Collect Sample MW-35 for VOC anlaysis (2 VOAs).

1200 Collect Duplicate MW-101 (2 VOAs).

ESC Engineering of New York, P.C.
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Well ID MW-36 Project No. 148992 Sample Date: 12/21/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 4.03 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 18 ft Field Personnel DTW Notes:

Screen Length 15 ft Weather Conditions Light Snow
Pump Intake 13.5 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 10 ºF

Well Purging Information Start purge @: 1340 End purge @: 1420 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1340 4.03 0.0

1342 4.04 0.5 7.12 0 47.5 0.08 9.5 167 300 clear

1351 4.04 1.7 7.06 0 11.3 3.73 9.9 149 300 clear

1355 4.04 2.9 7.15 0 12.0 3.98 10.5 125 300 clear

1359 4.04 4.1 7.27 0 13.7 4.46 10.6 107 300 clear

1403 4.04 5.3 7.36 0 10.3 4.91 10.7 93 300 clear

1407 4.04 6.5 7.42 0 12.3 3.63 10.5 84 300 clear

1411 4.04 7.7 7.47 0 9.5 2.85 10.7 74 300 D.O. jumping between 0.30 and 6.58

1415 4.04 8.9 7.49 0 7.1 2.35 10.5 69 300 clear

1419 4.04 10.1 7.50 0 6.0 2.32 10.4 68 300 clear

1420 Collected Sample @ MW-36 (2 VOAs).

ESC Engineering of New York, P.C.
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Well ID MW-37 Project No. 148992 Sample Date: 12/22/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 5.86 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 12.5 ft Field Personnel ESR Notes:

Screen Length 10 ft Weather Conditions Cloudy and Cold
Pump Intake 10.5 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 15 ºF

Well Purging Information Start purge @: 825 End purge @: 0856 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

0825 5.86 0.0 6.31 84 65.5 0.00 9.4 215 150 clear

0830 5.86 0.8 6.59 84 60.6 0.00 9.2 211 150 clear

0835 5.86 1.5 6.68 84 62.6 0.00 9.2 208 150 clear

0840 5.86 2.3 6.75 85 58.3 0.00 8.8 201 150 clear

0845 5.86 3.0 6.79 84 37.0 0.00 8.5 199 150 clear

0850 5.86 3.8 6.80 84 31.0 0.00 8.4 197 150 clear

0855 5.86 4.5 6.82 84 23.5 0.00 8.4 195 150 clear

0856 Collected 2 VOAs for VOC analysis, labeled as MW-37 and packed on ice.

ESC Engineering of New York, P.C.
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Well ID MW-38 Project No. 148992 Sample Date: 12/22/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 5.83 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 12 ft Field Personnel DTW Notes:

Screen Length 10 ft Weather Conditions Light Snow
Pump Intake 10.5 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 19 ºF

Well Purging Information Start purge @: 804 End purge @: 0845 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

0804 5.83 0.0

0813 5.83 0.5 5.94 0 85.1 0.00 7.2 248 300

0817 5.83 1.7 6.33 0 60.7 0.00 7.9 230 300

0821 5.83 2.9 6.71 0 114.0 0.00 8.7 206 300

0825 5.83 4.1 6.86 0 144.0 0.00 8.8 191 300 clear

0829 5.83 5.3 6.97 0 129.0 0.00 8.9 180 200

0833 5.83 6.3 7.04 0 156.0 0.00 8.9 173 200

0837 5.83 7.3 7.08 0 145.0 0.00 9.1 165 200

0841 5.83 8.3 7.12 0 160.0 0.00 9.1 160 200

0845 Collect Sample @ MW-38 (2 VOAs).

ESC Engineering of New York, P.C.
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Well ID MW-39 Project No. 148992 Sample Date: 12/21/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 5.4 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 12 ft Field Personnel DTW Notes:

Screen Length 10 ft Weather Conditions Light Snow
Pump Intake 10 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 8 ºF

Well Purging Information Start purge @: 1526 End purge @: 1610 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1526 5.40 0.0

1529 5.40 0.5 7.78 0 999.0 3.26 8.7 178 400 silty

1533 5.40 2.1 7.43 0 740.0 0.00 9.3 179 400 water in tube is clearing

1537 5.40 3.7 7.44 0 199.0 0.00 9.4 171 400 water in tube is clearing

1541 5.40 5.3 7.42 0 227.0 0.00 9.4 164 400

Empty Horiba to clear silt. 400

1545 5.40 6.9 7.41 0 61.1 0.00 9.3 158 400

1549 5.40 8.5 7.30 0 62.1 0.00 9.3 156 400

1553 5.40 10.1 7.07 0 60.7 0.00 9.3 153 400

1557 5.40 11.7 6.91 0 62.2 0.00 9.4 155 400

1601 5.40 13.3 6.89 0 56.1 0.00 9.4 156 400

1605 5.40 14.9 6.88 0 60.9 0.00 9.1 157 400

1610 Collect Sample @ MW-39 (2 VOAs).

ESC Engineering of New York, P.C.
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Well ID P-3 Project No. 148992 Sample Date: 12/20/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 5.89 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 14.45 ft Field Personnel BAM Notes:

Screen Length 10 ft Weather Conditions Cold and Snowing
Pump Intake 9 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 10 ºF

Well Purging Information Start purge @: 1515 End purge @: 1555 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1520 5.89 100 mL 6.44 51 88.6 0.31 7.7 90 120

1524 5.89 580 mL 6.65 56 75.3 0.00 8.4 88 120

1528 5.89 800 mL 6.60 64 61.4 0.00 8.6 83 100

1532 5.89 1.1 6.54 67 59.3 0.00 8.7 78 100

1536 5.89 1.4 6.59 70 59.4 0.00 8.8 73 100

1540 5.89 1.7 6.60 72 58.3 0.00 8.8 68 100

1544 5.89 2.0 6.61 76 22.4 0.00 8.8 64 100

1548 5.89 2.3 6.62 77 6.4 0.00 8.9 62 100

1552 5.89 2.6 6.62 78 4.7 0.00 8.9 59 100

1555 Sample Collected. 2 VOAs labeled P-3 for VOC analysis and packed on ice

ESC Engineering of New York, P.C.
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Well ID P-8 Project No. 148992 Sample Date: 12/20/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 6.94 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 15.93 ft Field Personnel DTW Notes:

Screen Length 10 ft Weather Conditions Snowing
Pump Intake 11 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 12 ºF

Well Purging Information Start purge @: 1509 End purge @: 1540 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1509 6.94 0.0 - - - - - - -

1512 6.94 0.5 7.29 39 86.4 0.00 8.2 133 150 clear

1516 6.95 1.1 6.95 40 23.1 1.01 10.3 135 150 clear

1520 6.95 1.7 6.97 43 18.1 0.00 9.4 131 150 clear

1524 6.95 2.3 6.93 44 19.3 0.00 9.0 131 100 clear

1528 6.95 2.7 6.92 44 6.6 0.00 9.2 128 100 clear

1532 6.95 3.1 6.94 51 4.4 0.00 9.0 127 100 clear

1540 Collect Sample @ P-8 for VOC's (VOAs)
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ESC Engineering of New York, P.C.
5 Sullivan Street
Cazenovia, NY 13035  v. (315) 655-3900 f. (315) 655-3907

Groundwater Sampling
Monitoring Form
Page    1       of       1        

Well ID P-10 Project No. 148992 Sample Date: 12/22/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 5.22 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 20 ft Field Personnel DTW Notes:

Screen Length 10 ft Weather Conditions Cold
Pump Intake 15 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 20 ºF

Well Purging Information Start purge @: 1253 End purge @: 1359 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1253 5.22 0.0

1258 5.22 0.5 6.80 61 442.0 1.32 9.9 202 250

1302 5.22 1.5 6.48 62 296.0 1.36 8.2 213 250

1306 5.22 2.5 6.44 64 236.0 1.47 9.0 209 250

1310 5.22 3.5 6.45 68 188.0 1.24 9.7 178 250

1314 5.22 4.5 6.48 75 188.0 1.21 9.9 120 250

1318 5.22 5.5 6.47 82 159.0 1.25 10.9 88 250 clear

1322 5.22 6.5 6.62 83 168.0 0.00 10.9 69 250 clear

1326 5.22 7.5 Empty flow through cell

1328 5.22 8.5 6.80 89 17.0 0.00 9.9 62 250

1332 5.22 9.5 6.95 84 14.4 0.00 10.8 39 250

1336 5.22 10.5 6.97 85 9.5 0.00 10.8 32 250

1340 5.22 11.5 6.95 86 6.2 0.00 10.5 31 250

1359 Collect Sample @ P-10 for VOCs (2 VOAs)

ESC Engineering of New York, P.C.
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ESC Engineering of New York, P.C.
5 Sullivan Street
Cazenovia, NY 13035  v. (315) 655-3900 f. (315) 655-3907

Groundwater Sampling
Monitoring Form
Page    1       of       1        

Well ID P-11 Project No. 148992 Sample Date: 12/22/2005
Well Diameter 2 in Location (Site/Facility) Former General Instrument Site
Depth to Water 5.64 ft Decon Procedures: Non-phosphate soap and DI rinse
Total Depth 20.22 ft Field Personnel BAM Notes:

Screen Length 10 ft Weather Conditions Cold
Pump Intake 15 ft Equipment: QED Sample Pro (Teflon) Bladder pumps & MP-15 Controllers driven with compressed CO2 

Stabilized: ±10-percent for temperature, turbidity, DO, and ORP; ±0.1 unit for pH; and ± 3-percent for specific conductance

Instrument Calibration Information
pH Meter Calibration Horiba U-22 Calibration

pH 7.00 Std. pH 4.01 Std. Sl. (mV/pH) Notes on calibration:
NA NA NA Calibrated to manufacturer's specifications

Air temp = 20 ºF

Well Purging Information Start purge @: 1300 End purge @: 1415 Pump Type: Bladder

Time DTW
Purge 

Volume (L) pH Conductivity 
(mS/m) Turbidity (NTU) D.O.         

(mg/l) *
T              

(ºC)
ORP/Eh     

(mV)
Flow Rate 
(mL/min) Comments

1305 5.64 0.0 7.25 0 157.0 3.87 8.8 282 80

1310 5.64 0.2 7.25 0 159.0 1.64 8.4 271 80

1315 5.64 0.4 7.20 0 105.0 1.03 8.2 258 80

1320 5.64 0.6 7.19 0 33.6 0.68 8.3 239 80

1325 5.64 0.8 7.18 0 -1.8 0.52 8.5 210 80

1330 5.64 1.0 7.16 0 -10.0 0.36 9.2 185 80

1335 5.64 1.2 7.13 0 -10.0 0.29 9.3 143 80

1340 5.64 1.4 7.14 0 -10.0 0.28 9.4 95 80

1345 5.64 1.6 7.16 0 -10.0 0.20 9.2 42 80

1350 5.64 1.8 7.16 0 -10.0 0.17 8.8 15 80

1355 5.64 2.0 7.17 0 -10.0 0.33 9.4 -6 80

1400 5.64 2.2 7.18 0 -10.0 0.14 9.2 -22 80

1405 5.64 2.4 7.19 0 -10.0 0.12 9.4 -28 80

1410 5.64 2.6 7.18 0 -10.0 0.13 9.4 -30 80

1415 Sample Collected for P-11 to be analyzed for VOCs (2 VOAs).  Labeled and put on ice.

ESC Engineering of New York, P.C.
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Appendix E – Laboratory Analytical Reports (including CDs of laboratory report files) 
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Appendix F – Data Validation Report 



 

 

Data Usability Summary Report for Groundwater Samples Collected at the 
Former General Instrument Corporation Site 

Sherburne, New York 
December 20 through 22, 2005 

 

Introduction 

 This Data Usability Summary Report includes 33 groundwater samples (including two 

blind duplicate samples), two equipment blanks, and two trip blanks. All samples were collected 

between December 20 through 22, 2005, at the former General Instrument Corporation site in 

Hicksville, New York. STL-Buffalo of Amherst, New York, analyzed the samples for VOCs, 

including naphthalene and MTBE, by EPA SW-846 Method 8260. The data were reviewed in 

accordance with method and chain-of-custody criteria following the National Functional 

Guidelines of Organic Data Review dated October 1999. The validated analytical results are 

presented in Table 2 of the Semiannual Groundwater Monitoring Report. 

Volatile Organic Compounds 

 Twenty-five groundwater samples, an equipment blank, and a trip blank were analyzed 

for VOCs, including dichlorobenzenes, by EPA SW-846 Method 8260. The data were reviewed for 

surrogate recovery, matrix spike/matrix spike duplicate (MS/MSD) recovery, blank contamination, 

instrument performance, calibration, and calculation criteria. The data satisfied the criteria for 

surrogate recovery, MS/MSD recovery, instrument performance, and calculation. 

 Several analytes were detected in sample EB-122205. In cases where concentrations for 

these analytes were below the quantitation limits in associated samples, the concentrations were 

adjusted to the quantitation limit and qualified "U" as non-detectable. In cases where these analytes 

were detected at concentrations between the quantitation limit and five times (10 times for acetone 

and toluene) the concentration in the associated blank, the sample concentrations were also 

qualified "U" as non-detectable.  

 Several positive and non-detectable methylcyclohexane and naphthalene chloride results 

were qualified "J", as estimated, for failing to meet continuing calibration criteria.  

Overall Assessment of the Data 

 The data presented are acceptable as qualified for the groundwater monitoring activities 

at the site.  
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Appendix G – Grain Size Analyses 
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