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Report on Environmental Investigations .._ ___ . .... <s_u_es_·_1 S_._l_R_EM ....... ) ___ ..,.i 
Scottsville, NY 

Dear Mr. Marrara: 

This report presents a summary of the site investigative work undertaken to determine 
conditions related to subsurface presence of certain volatile organic compounds at the 
Cooper Vision, Inc . Scottsville facility. It presents a summary of previously-gathered data, 
results of recent investigation, a summary of health risk assessment, and recommended 
remediation of environmental conditions identified. This report has been prepared in support 
of anticipated application to the New York State Dept. Of Environmental Conservation 
(NYSDEC) for remediation under its Voluntary Clean-up Agreement (VCA) Program. 

Note that this report describes conceptual remediation that will need additional design phase 
investigations to confirm, design and implement the selected remedy. Accordingly, concepts 
of site remediation described herein are expected to become more refined in the near future as 
decisions are made to move ahead with a VCA and design data is gathered. 

Thank you for the opportunity to assist you and CooperVision with this challenging project. 
Please contact us if you have any questions . 

OF NEW YORK 

Vice resident 
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EXECUTIVE SUMMARY 

This report is submitted in support of CooperVision Inc . 's ("CooperVision") application for 
approval of a remediation under the New York State Department of Environmental 
Conservation (NYSDEC) Voluntary Cleanup Program. 

The CooperVision, Inc . facility is located on the northwest side of the Village of Scottsville , 
New York. The property is located 711 North Road in Scottsville, adjacent to Briarwood 
Lane, and is approximately 5.4 acres in size, improved with an approximately 50,000 sq. ft . 
building (see Figures in attached report) . 

Haley & Aldrich performed an investigation of the property and this sets forth a preferred 
alternative to remediate certain volatile organic compounds (VOCs) in soil and groundwater 
at the site. The investigation and report: 

o Identifies the types and extent of the VOCs in the site ' s subsurface; 

o Identifies certain hydrogeologic conditions related to the direction and rate of 
migration of the voes ; 

o Identifies potential health exposure pathways and assesses risk 

o Identifies preferred remedial alternatives 

This report also reviews previous investigations conducted at the site. A Phase I and limited 
Phase II Environmental Site Assessment performed for a financial institution identified past 
use and storage of the VOC 1, 1, I-trichloroethane (TCA) at the site . The limited Phase II 
sampling indicated that detectable levels of TCA and lesser concentrations of other related 
chlorinated VOCs were present in the subsurface of the fac ility. Haley & Aldrich was 
retained to perform additional subsurface testing and develop a preferred conceptual design. 

This report findings are: 

o The property was undeveloped prior to about 1976, and was used for agricultural 
purposes before construction of the facility . Upon being developed, the site was 
owned and operated by Union Corporation for manufacture of contact lens eyewear , 
and was sold to Cooper Vision in 1983. Cooper Vision continues to manufacture 
contact lenses at the facili ty. 

o Industrial grade TCA was used at this facility for the manufacture of contact lens 
eyewear from approximately the mid-1970's to 1993. TCA was delivered to the site 
in 55 gallon drums where it was dispensed to an above-ground, indoor 600 gal. tank. 
TCA was used to release lenses from lens forms , until the manufacturing process was 
modified in 1993. Once used, the TCA was transferred to an adjacent 275 gal. 
above-ground tank. 



o The 600 gal. and 275 gal. tank were located in a compressor room on the south side 
of the facility. The facility is slab-on-grade construction with no floor drains in the 
compressor room or immediately adjoining rooms . The tanks were removed from the 
facility in 1993 and 1995 respectively . 

o Phase I investigations were conducted for the first time in 1997 and identified no 
reported releases or spills at the facility, with the exception of an NYSDEC spill 
report regarding a 1990 incident in which a refrigerated chemical storage room lost 
power and a drum of temperature-sensitive chemical (hydroxethyl methacrylate) 
ignited when the drum warmed. The fire was extinguished, spilled chemicals 
contained, and the spill file closed. No spills of TCA under CooperVision's 
ownership were reported either in public records or by site personnel familiar with 
operation of the facility during that time . 

o Initial Phase II sampling conducted 1997 in the area immediately outside the 
compressor room identified TCA in subsurface soils and groundwater. A grid of 20 
soil vapor sample locations identified the soils beneath the former tank/delivery area 
to be the source of remaining TCA at the site. Additional subsurface testing found 
the highest concentration of TCA in soil ("source area residuals") are in soil between 
approximately 8 to 12 ft. below the ground surface immediately outside the 
compressor room, at concentrations of 1.964 PPM. Highest groundwater 
concentrations of TCA are also present at this location (approximately 420.8 PPM), 
greatly diminishing toward the downgradient property line to the east. The highest 
groundwater TCA concentration near a property line is approximately 0 .0613 PPM, 
measured in a monitoring well approximately 240 ft. due east of the source residual 
location. Other plume-edge downgradient monitoring wells both near the property 
line and within the property have shown detectable TCA, but at concentrations well 
below NYSDEC drinking water standards. 

o Site soils consist of glacial till in the source residue area and at depth in all of the 
borings performed on site. Hydraulic conductivity in the source residue area is 
approximately 4.6E-07 cm/sec. Shallow till east of the source residue area is less 
dense and exhibits a slightly higher permeability , on the order of 2. 7E-05. Bedrock is 
reported to be at depths generally 45 to 80 ft. below ground surface. Groundwater 
was encountered at approximately 6 to 8+ ft . below ground surface. The site 's 
groundwater flow direction is toward the east-southeast, exhibiting a gradient of 
approximately 0.03 to 0.045. Based on the plume-edge distance from the apparent 
source area, the estimated highest hydraulic conductivity and gradient, it is estimated 
the release of TCA took place more than 15+ years ago . 

o Human health risk assessment was performed for potential exposure routes consistent 
with site and surrounding vicinity property use. The facility and surrounding areas 
are supplied with municipal water and no groundwater extraction wells were 
identified in the facility vicinity , therefore consumption of groundwater was not a 
presumed exposure route. Potential routes evaluated included direct contact by a 
contractor as a result of excavation in the source residue area, vapor infiltration into 
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the commercial structure (CooperVision facility) , and contact exposure with surface 
water (resulting from discharge from groundwater) in a drainage ditch along the 
eastern property boundary. Results of the risk assessment indicated no unacceptable 
or uncontrollable risk for TCA and VOC exposure routes . 

CooperVision seeks to remediate the identified contamination in accordance with NYSDEC's 
Voluntary Clean-up (VC) Program. Under the VC Program, remediation targets removal of 
source concentrations above NYSDEC clean-up criteria, which for soil are listed in Technical 
Administrative Guidance Memorandum (TAGM) 4046 . Residue concentrations at 
CooperVision are only slightly above the TAGM levels and result in no unacceptable risk. 
Groundwater TCA concentrations exceed NYSDEC groundwater standards in the source area 
and at one other welL_ Accordingly, appropriate response is installation of a migration control 
measure to prevent off-site migration. 

Two preferred conceptual configurations to provide migration control have been developed, 
one consisting of a conventional pump & treat system, and the second consisting of an 
emerging technology passive migration control and in-situ treatment system. The pump & 
treat system has a 10 to 30-year NPV of combined capital and O&M of approximately $545K 
to $1.06M. The passive system has a 10 to 30-year NPV for combined capital and O&M of 
approximately $512K to $990K. Limited administrative controls would likely be needed for 
either application. We propose that migration control (as opposed to source removal ) be 
implemented at the site, and that second method (passive system) be utilized due to its simpler 
operation and maintenance requirements . 

The attached report also includes details of the work performed, conclusions and 
recommendations . 
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I. INTRODUCTION AND OBJECTIVES 

1.1 Project Background and Objectives 

This report presents a summary of the site investigative work undertaken to determine 
conditions related to subsurface presence of certain volatile organic compounds at the 
CooperVision, Inc. Scottsville facility. It presents a summary of previously-gathered data, 
results of recent investigation, a summary of health risk assessment, and recommended 
remediation of environmental conditions identified. This report has been prepared in support 
of anticipated application to the New York State Dept. Of Environmental Conservation 
(NYSDEC) for remediation under its Voluntary Clean-up Agreement (VCA) Program. 

The Cooper Vision, Inc. facility is located on the northwest side of the Village of Scottsville, 
New York. The property subject to this investigation is located at 711 North Road in 
Scottsville, adjacent to Briarwood Lane, and is approximately 5.4 acres in size, improved 
with an approximately 50,000 sq. ft. building (see Project Locus and Figure 1) . 

Haley & Aldrich performed an investigation of the property and proposes remediation of 
certain volatile organic compounds (VOCs) in soil and groundwater at the site . The 
investigation and report: 

D Identifies types and extent of the VOCs in the site's subsurface; 

o Identifies certain hydrogeologic conditions related to the direction and rate of 
migration of the voes; 

o Identifies potential health exposure pathways and; 

o Identifies pref erred remediation alternatives. 

This report also provides results of previous investigations conducted at the site. A Phase I 
and limited Phase II Environmental Site Assessment performed for a financial institution 
identified past use and storage of the VOC 1,1, 1-trichloroethane (TCA) at the site. Limited 
Phase II sampling indicated that detectable levels of TCA and lesser concentrations of other 
related chlorinated VOCs were present in the subsurface of the facility. Haley & Aldrich was 
retained to perform additional subsurface testing and develop a preferred remedial approach. 

1.2 Site History 

Property history was based on review of a comprehensive Phase I Environmental Site 
Assessment ("Phase I") conducted by LaBella Associates in connection with a routine 
corporate financing and on a review of aerial photograghs . 

The site was undeveloped agricultural property prior to 1976. Thereafter the site was 
developed, owned and operated by Union Corporation for manufacture of contact lens 
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eyewear. In 1983 CooperVision acquired the operation and continues to manufacture contact 
lenses. 

The current structure is a slab-on-grade building, developed for commercial purposes and 
founded on typical spread footings. Subsurface utilities consist of municipal sewerage, water, 
and electrical service. The building is shaped as an inverted "L" with the original one-story 
portion of the structure located on the northeast side of the structure. The two-story sections 
of the building that comprise the western/southwestern wing of the current structure were 
added in two phases in 1995 and 1997. Active manufacturing occupies the northeastern 
portion of the facility and warehousing/shipping occupies the western/southwestern portion. 

The Phase I did not identify issues associated with the facility or surrounding areas with 
respect to NPL, ERNS, CERCLJS , Petroleum Bulk Storage , NY Inactive Hazardous Waste 
Site, or similar regulatory databases. Both CooperVision and Heany Industries , an adjacent 
manufacturer were however identified as RCRA generators . 

Historically, chemical storage on site has included 1, 1, 1-TCA, methylene chloride, methanol, 
caustics, polymers, monomers , silicon oil, low odor paraffin solvent, acetone, alcohols, and 
other compounds. Most chemicals have been purchased in fairly small volumes of a few 
liters or less . Certain compounds ( 1, 1, 1-TCA, methylene chloride) were stored in 55 gal. 
drums in a secure indoor chemical storage room. 

Industrial grade TCA was used at this facility for the manufacture of contact lens eyewear 
from approximately the mid-1970's to 1993 . It was delivered to the site in 55 gallon drums 
and was dispensed to an above-ground, indoor 600 gal. tank. TCA was used to release lenses 
from lens forms, until the manufacturing process was modified in 1993. Once used, TCA 
was to an adjacent 275 gal. above-ground tank. 

The 600 gal. and 275 gal. tanks were located in a compressor room on the south side of the 
facility. The facility is slab-on-grade construction with no floor drains apparent in the 
compressor room or immediately adjoining rooms. The tanks were removed from the facility 
in 1993 and 1995 respectively. 

The Phase I identified no reported releases or spills at the facility , except for one resolved 
NYSDEC spill report in 1990. This incident involved a refrigerated chemical storage room, 
located on the couth-central side of the one-story section of the building. The storage room 
lost power and a drum of temperature-sensitive chemical (hydroxethyl methacrylate) ignited 
when the drum warmed. The fire was extinguished, spilled chemicals contained and the spill 
file closed. No spills of TCA under Cooper Vision's ownership were reported either in public 
records or by site personnel familiar with operation of the facility during that time . 

Three floor drains only were identified at the facility, in the chemical storage room, the 
facility receiving dock area (south side of the original wing of the building) , and in the 
current tool-cleaning room (cement plugged). Phase II sampling was conducted near the 
drains most potentially likely to have been impacted. The results are summarized in Section 
2.1. 

2 
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II. INVESTIGATION AND RESULTS 

2.1 Summary of Previously-Collected Data 

In 1997 LaBella performed Phase II sampling on the following areas , based upon its Phase I 
analyses: 

~ Floor Drain Sampling - The floor drain in the tool-cleaning room was penetrated and 
sampled for laboratory analysis by Method 8260. The chemical storage room drain 
had been closed with cement and could not be penetrated for sampling; the receiving 
area drain did not appear to be a likely a location of impact. 

Results of the tool-cleaning room drain sample indicated acetone at 1.8 PPM, 2-
butanone at 0.059 PPM, 1,1 ,1-TCA at 0 .066 PPM, and 1,1-DCA at 0 .028 PPM in 
the soil sample. 

Test Borings - Three test borings were drilled at locations of probable impact along 
the south side of the facility . Boring TB-1 was drilled just outside the former 
compressor room (where the TCA tanks had been located); Boring TB-2 was drilled 
just south of the chemical storage room. Boring TB-3 was drilled immediately 
southeast of the loading area (see Figure 6 for boring locations). Each boring was 
drilled using a Geoprobe rig, to depths of 12 to 14 ft. below grade, using continuous 
sampling and fie ld screening with a PID . See Appendix B for copies of the LaBella 
test boring logs. Two soil samples exhibiting highest VOC-concentration, based on 
PID results, were submitted for laboratory analysis by Method 8240. Both samples 
were taken from boring TB-1, which is located outside the former compressor room. 

Results of the soil analyses showed 1, 1, 1-TCA at 1. 964 PPM in the 10 to 12 ft. depth 
interval, decreasing to 0.199 PPM in the 12 to 14 ft . depth interval. The deeper 
interval also contained 0.353 PPM of the TCA breakdown product 1,1-DCA. The 
NYSDEC soil cleanup guidance values for 1,1,1-TCA and 1,1-DCA are 0 .8 an 0.2 
PPM respectively . 

Groundwater Sampling - The test borings were converted to % in. to 1 in. ID well 
points for collection of representative groundwater samples, which were analyzed by 
Method 8240. 

Results of the groundwater analyses indicated VOes to be present in groundwater, 
consistent with the soil detections described above. Highest voe concentrations 
were detected in well MW-1 (corresponding to the boring TB-1 location) . The 
compound 1,1, 1-TeA was detected at 370 PPM. 1,1-DeA was detected at 35 .8 
PPM, and 1,1-DCE was detected at 12.36 PPM. 

Groundwater concentrations significantly diminished toward the eastern two wells . 
1, 1,1-Te A remained the predominant compound among those detected. 
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A second round of sampling in the MW-1 well confirmed the compounds and concentrations 
detected. 

Copies of the LaBella boring logs are contained in Appendix B, copies of the lab reports 
appear in Appendix C, and a summary of the analytical results is contained in Table 3 along 
with other site analytical results from the subsequent Haley & Aldrich work described below. 

Importantly , LaBella reported difficulty in advancing the Geoprobe sampling tools due to the 
presence of dense glacial till at the site , indicating low permeability. This influenced initial 
sampling steps taken by Haley & Aldrich (see Section 2.2 below). Additional interpretation 
of subsurface conditions. based on the Phase II and subsequent explorations is provided in 
Sections 2.3.A and B. 

2.2 Soil Vapor Survey and Results 

Based on the Phase II results , Haley & Aldrich was requested to undertake an investigation to 
provide better definition of the source and extent of VOC compounds that may have been 
released from prior site operations. The initial investigation consisted of a passive soil vapor 
survey to define the extent of affected subsurface. Quadrel Services Emflux® sampling 
chambers were selected to provide a high-sensitivity sampling method and allow for variation 
of VOC emissions over time. It was considered that shallow real-time VOC sampling may 
not provide a low enough detection limit to overcome slow diffusion rates resulting from the 
apparent high-density glacial till. 

A grid of 20 soil vapor sample locations were deployed to cover the area of and surrounding 
the apparent source location (outside the former compressor room/TCA storage area) . Grid 
sampling locations are shown on Figure 2. At each grid node , a 1 in. diameter h.ole was 
drilled through surface concrete or pavement and advanced approximately 18 to 24 in. below 
grade. In each hole the Emflux® sampler was opened and hung in an inverted position just 
above the base of the hole. Each hole was sealed with a plug of hydrated bentonite to prevent 
exchange with atmospheric air , and allowed to collect soil vapor for a period of one week. 
On retrieval , each chamber was sealed, packed for shipment under chain-of-custody and 
shipped to Quad rel ' s laboratory . 

Sampling results showed that the soils beneath the former tank/delivery area are the source of 
remaining 1, 1, 1-TCA residues and breakdown products. All results are summarized on Table 
1. Results of the 1,1 ,1-TCA/ 1,2-DCA detections appear on Figure 2 (these compounds are 
plotted together because they coelute) and show peak detected concentration to be 
approximately 15 ng/1. Results shown on Figures 3 and 4 show 1, 1-DCA and 
perchloroethylene (PCB) to be the next highest concentration compounds detected in the 
vapor sampling with peak concentrations ranging from approximately 2 to 5 ng/1. 
Trichloroethylene (TCE) was detected at approximately 1 ng/l. 

All plots of the vapor results showed a pattern of highest detection beneath and immediately 
outside (south of) the compressor room which formerly housed the 600 gal and 275 gal TCA 
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tanks. MSDS sheets corresponding to 1,1 ,1-TCA used by CooperVision were reviewed. 
They do not indicate that the 1,1,1-TCA supplied to CooperVision contained other 
chlorinated components which were detected in the soil vapor samples , such as PCE and 
TCE. 

The report of the sample analyses is included in Appendix A. 

2.3 Subsurface Borings and Results 

Based on the soil vapor sampling results and previous Phase II borings, another round of 
subsurface explorato!Y_ drilling was performed. A subcontracted driller was engaged to 
perform exploration and sampling at several locations both upgradient, and downgradient of 
the apparent source area (compressor room). Drilling locations are shown on Figure 6. 

The test boring program consisted of drilling a total of five test borings. One of the borings 
(for MW-205) was located adjacent to and deeper than the previously-drilled source area 
boring B-1. The remaining four borings were located on the upgradient side (for MW- 201) 
and downgradient side of the property (for wells MW-202, MW-203 and MW-204) . The 
borings ranged in depth from 20 to 28 ft . below-ground surface. Locations of the test borings 
are shown on Figure 6. 

The borings were drilled by Nothnagle Drilling of Rochester, New York, using a truck­
mounted drill rig. The drill rig utilized a 4-1 /4 in. inside diameter hollow-stem augers. Split­
spoon samples were obtained continuously to the depth of the borings. The standard 
penetration resistance, "N", was determined at each sample level by counting the number of 
blows required to drive a standard split-spoon sampler (1-3/8 in. I.D ., 2 in. O.D.) a distance 
of 18 inches into the undisturbed soil under the impact of a 140-lb . hammer free-falling 30 
inches. The number of blows required to advance the sampler each six inches was recorded. 
The "N" value is taken as the number of blows required to advance the sampler the last 12 
inches of the 18 inch sampling range. All split-spoon samples recovered from the borings 
were viewed by a Haley & Aldrich geologist for visual classification. Copies of the test 
boring logs are included in Appendix B. Geologic characterization of the areas explored is 
summarized below in Section 2.3.A. 

Borings were monitored also for observable evidence of subsurface contamination that may 
affect boring depth, and well construction or development; such evidence including visible 
staining, observable odors, unusual liquids , or detection of vapors or fumes using a hand-held 
VOC monitor (Microtip PID). As-drilled boring locations and elevations were surveyed by 
Ronald W. Staub Land Surveyors of Rochester, New York. A summary of soil chemical 
quality is provided below in Section 2 . 3. C. 

Each well was converted to a groundwater monitoring well by placement of a 10 ft. section of 
clean, factory slotted 2-in. PVC well screen into each boring, surrounding it with silica sand 
and completing the well with a bentonite grouted riser and flush-mount surface protective 
casing . All wells were developed. Development water and soil cuttings were containerized 
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in 55 gal. drums which were later properly disposed through Waste Technology Services of 
Buffalo, New York. 

After allowing the wells adequate time to stabilize, each well was purged of three well 
volumes or to dryness, and sampled for laboratory analysis by Method 8240. Samples were 
chilled and transported under chain-of-custody to Paradigm Environmental Services 
laboratory of Rochester , New York. Results of the analyses are described in Section 2.3 .D. 

Groundwater elevations were obtained from all site wells (both LaBella Phase II and Haley & 
Aldrich installed wells) in order to determine groundwater flow directions and gradients. 
Hydraulic conductivity tests were also performed to aid in determining rates of groundwater 
flow . Results are described below in Section 2 .3.B. 

A. Site and Vicinity Geology 

Topography in the vicinity of the site ranges in elevation from a high of 
approximately 580 to 590 ft. (mean sea level datum) along the top of a low-profile 
glacial drumlin northwest of and underlying the property, and slopes gradually down 
to elevations of about 565 ft. at a drainage channel located southeast of the property. 

Elevations and topography provide positive drainage from the site toward a drainage 
channel that borders the eastern property line of the site along Briarwood Lane . This 
channel conveys drainage toward the south . It flows into a storm sewer that continues 
to the south and appears to eventually drain to a former mill race leading to Oatka 
Creek, roughly % mile from the CooperVision facility . 

Borings conducted on the site penetrated glacial till at all locations explored. 
Variability in the shallow portion of the till was apparent in the range of density 
indicated by N values. In general, borings on the western side of the site, including 
the source area, indicated high density till (i.e . with N values in excess of 75 to 100 
blow counts) from within 5 ft. of the ground surface to the extent penetrated by the 
borings. Borings along the east side of the site indicated slightly lower density till (N 
values generally < 50) up to depths of 7 to 10 ft . below grade. The "Surficial 
Geologic Map of New York, Finger Lakes Sheet" (Muller and Cadwell, 1986) 
indicates glacial outwash sands and gravels, and glacial lacustrine deposits exist in 
lower elevation areas to the south of the site and Scottsville , inferring that melting of 
the glacial ice that formed the drumlin on which the site is located , altered the density 
of the shallow till in the lower elevation portions of the site . 

Bedrock is reported to be at elevations of between generally 500 to 525 ft. This 
indicates a significant overburden thickness of approximately 45 to 80 ft. Bedrock 
underlying the site is reported to consist of Salina Group Camillus Shale. 
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Neither the glacial till or shale bedrock, located at the site or in the site's vicinity, 
constitute significant potable water supply aquifers. The site and area surrounding are 
supplied with municipal water from surface supplies located several miles from the 
site . 

B. Site Hydrogeology 

Groundwater was encountered at approximately 6 to 8 ft. below ground surface. 
Groundwater elevations decrease from approximately 575 ft. at the northwest corner 
of the property (well MW-201) to approximately 563 ft. at the southeast side of the 
property (well MW-204). See Figure 6 for isopotential contours indicated by the well 
network. Water elevations were measured on three separate occasions and all 
indicated the same direction of shallow horizontal groundwater flow - to the east­
southeast toward the drainage ditch bordering the site on the east side. The ditch 
contained standing water during a period of site explorations (June 1997) when little 
precipitation had fallen. Based on the direction of groundwater flow and depth to 
water in wells near the ditch it is possible that the lower reaches of the ditch 
(southeast section of the property boundary) act as a shallow groundwater discharge 
location during certain periods of the year. 

The hydraulic gradient between the source area (MW-1 , MW-205) and the nearest 
downgradient well (MW-202) is 0.03 to 0.045 based upon groundwater elevations 
measurements . 

Hydraulic conductivity testing was performed on all site wells except well MW-3 
which diameter (3A in.) prevented performance of routine water level monitoring for 
the conductivity testing . Results of the testing indicate hydraulic conductivity ("K") 
values range from 4.6E-07 cm/sec to 7.4E-05 (see Table 2 for a summary of values). 

Calculations based upon conductivity and gradient demonstrate that the existing TCA 
plume results from prior owner operations, as the spill is estimated to be at least 15 
years old. Well MW-202 shows the highest detection of 1,1,1-TCA near a property 
line, downgradient from the source area (see Figure 6). The concentration in this 
well was 0.0613 PPM of 1,1,1-TCA, compared to an NYSDEC standard for TCA of 
0.005 PPM. This well and the source area wells (MW-1 and MW-205) were used to 
estimate an approximate time of release of the TCA from the source area . Based on 
the distance of MW-202 from he apparent source area, the estimated highest 
hydraulic conductivity and gradient, and an effective porosity of 20 % it is estimated 
the release of TCA took place at lease 15 + years ago. 

C. Soil Chemical Quality 

VOC soil analyses are described from the LaBella for the Phase II investigation. 
These samples are from LaBella's area of highest field-indicated subsurface 
contamination, therefore provide representative source area concentrations . 
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The apparent highest VOC-concentration soils (based on PID results) from borings 
TB-1 through TB-3 were submitted for laboratory analysis by Method 8240; both 
samples came from boring TB-1 , outside the former compressor room. 

Results of the soil analyses showed 1,1,1-TCA at 1.964 PPM in the 10 to 12 ft. depth 
interval , decreasing to 0.199 PPM in the 12 to 14 ft. depth interval. The deeper 
interval also contained 0.353 PPM of the CA breakdown product 1, 1-DCA. The 
NYSDEC soil cleanup guidance values for 1,1,1-TCA and 1,1-DCA are 0.8 an 0.2 
PPM respectively . 

D. Groundwater Chemical Quality 

Results of the sampling performed in both the LaBella Phase II and more recent wells 
are summarized on Table 3. Volatile compounds consistent with past storage/use of 
the solvent 1, 1, 1-TCA were identified (detections of TCA and breakdown product 
1, 1-DCA). The pattern of detections of these two compounds indicates consistent 
decrease of concentration from the source area wells (MW-1, MW-205) toward the 
east and south. 

The highest groundwater concentrations of TCA in the source area are approximately 
420 .8 PPM. These concentrations greatly diminish toward the downgradient property 
line to the east. The highest groundwater TCA concentration near a property line in 
approximately 0.0613 PPM, measured in monitoring well MW-202 approximately 
240 ft. due east 6f the source residual location. Other plume-edge downgradient 
monitoring wells both near the property line (MW-204) and within the property (MW-
203) have shown detectable TCA, but at concentrations below NYSDEC drinking 
water standards. 

The rate of voe attenuation is less in the eastern downgradient direction from the 
source area than the toward the south and southeast, suggesting that pathways of 
preferred migration may be aiding flow in the easterly direction. The foundation for 
the south wall of the facility runs in this direction and granular fill for the foundation 
footers may provide such a preferred pathway. It should be noted however, that even 
with this preferred pathway, the rate of flow calculated along the path should not be 
faster than the estimated minimum time of 15 years to travel from the source area to 
the well MW-202 area . 

PCE and TCE and its breakdown products were also detected at low levels in site 
wells . CooperVision records do not indicate usage of these compounds during its 
ownership of the site . Based on this and the time since release at the source area, 
these compounds are likely related to the prior owner's operations . 
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ill. RISK CHARACTERIZATION 

3.1 Approach 

A compound-specific Risk Characterization focused on potential human health exposures was 
conducted for the Site. The Risk Characterization was performed in accordance with 
USEPA's Risk Guidance documents (see references attached) . This Risk Characterization 
addresses the relevant site contaminants , chlorinated volatile organic compounds (VOCs) 
detected in soil and groundwater at the Site . The Risk Characterization to support a clean-up 
alternative under the Voluntary Cleanup program. 

3.2 Selection of Compounds of Concern 

The data were reviewed in order to identify the compounds of concern (COCs) for the Risk 
Characterization. COCs are compounds which are potentially site-related for which data are 
of sufficient quality to use in a quantitative Risk Characterization. In this Risk 
Characterization, the compounds detected at concentrations greater than the laboratory 
reporting limits in soil and groundwater are considered COCs. The compounds detected at 
the site consist of chlorinated VOCs (l ,1,1,-TCA, 1,1-DCA, 1,1-DCE, PCB, TCE) and 
acetone. Sampling locations are shown on Figures 3 through 6. Soil and groundwater data 
are shown on Table 3, but for use in risk characterization software have been repeated in the 
risk calculation Tables I and II, respectively, contained in Appendix D. In addition, the soil 
and groundwater data are summarized (i.e. , presentation of frequency of detection, average 
and maximum concentrations) in Tables III and IV of Appendix D, respectively . The 
compounds of concern are listed in Table V. In both soil and groundwater, 1, 1, 1-TCA and 
1, 1-DCA were detected most frequently and at the highest concentrations . Higher 
concentrations of COC were detected in groundwater than in soil. 

3.3 TOXICITY ASSESSMENT 

A. General 

The toxicity assessment is the evaluation of the potential health effects associated with 
COCs at the site. The toxicity assessment evaluates the potential non-carcinogenic 
(threshold) and carcinogenic (non-threshold) effects of the constituents , and describes 
the effects observed in humans and/or laboratory animals following the inhalation, 
ingestion, or dermal application of a specific dose of the compound. The information 
from the toxicity assessment is used in conjunction with information from the 
exposure assessment and the selected risk limits to estimate the risk-based criteria . 

B. Non-Carcinogens 

The non-carcinogenic toxicity values used in the development of the risk-based 
criteria include the chronic reference dose (RID) for oral and dermal exposures , and 
the chronic reference concentration (RfC) for inhalation exposures. RID and RfC 
values provide an estimate of the daily dose of the compound that human populations 
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may receive without an appreciable risk of adverse health effects appearing during 
their lifetime. The chronic toxicity values used in this Risk Characterization are 
summarized in Appendix D, Table VI. 

C. Carcinogens 

The toxicity values used for compounds producing carcinogenic effects are the 
Cancer Slope Factor (CSF) or the Unit Risk (UR) for oral/dermal and inhalation 
exposures, respectively . Unlike the RID or RfC value, the CSF/UR is based on the 
assumption that there is no threshold dose for carcinogenicity (i.e., no dose at which 
there is no risk of developing cancer) . The CSF/UR is derived by the U.S. 
Environmental Protection Agency (EPA) using data obtained from animal studies or 
human epidemiologic studies. 

By estimating the upper 95 % confidence limit of the slope of the dose-response curve 
extrapolated to low doses, the CSF is considered a measure of the cancer causing 
potential of a substance as a result of continuous exposure to a chemical throughout a 
lifetime . The carcinogenic toxicity values used in this Risk Characterization are 
summarized in Table VII. Lifetime exposures for cancer effects were evaluated for 
compounds considered Class A (carcinogen), B (probable carcinogen), and C 
(possible carcinogen) carcinogens in accordance with EPA, weight-of evidence 
classification for which toxicity values are readily available. 

D. Sources of Toxicity Values 

The non-cancer and cancer toxicity values are obtained from the EPA' s Integrated 
Risk Information System (IRIS), Health Effects Assessment Summary Tables 
(HEAST), via the Electronic Handbook of Risk Assessment Values or EPA Region III 
Table (which contain EPA-NCEA and withdrawn toxicity values if IRIS and HEAST 
values are not available). The sources of the non-cancer and cancer toxicity values 
are indicated in Tables VI and VII, respectively. 

E. Adjustment of Toxicity Values 

Adjustment factors (also called absorption factors) used to match the exposure 
estimate with the toxicity value (if one is based on an absorbed dose and the other is 
based on an administered dose) are used . For dermal and oral water exposures and 
inhalation exposures (routes of exposure for which site-specific risk-based criteria 
were derived in this Risk Characterization) , a conservative default adjustment factor 
of 1 (100%) is used. This assumes that via these routes of exposure, the chemicals are 
completely absorbed into the bloodstream. 
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F. Toxicity Profiles 

Toxicity profiles are descriptive summaries of the potential human health hazards 
posed by a chemical. The summaries include, when available, the known health 
effects associated with acute, subchronic , and chronic exposure to the chemical, as 
well as information on the carcinogenicity, genotoxicity , and the developmental and 
reproductive toxicity of the chemical. Toxicity profiles for the COC evaluated in this 
Risk Characterization were obtained from IRIS and reviewed . The full profiles form 
IRIS have not been reproduced here , but relevant profile factors that may influence 
outcome of the assessment have been incorporated into the assessment. 

3.4 Exposure Assessment 

A. Exposure Scenarios 

1. General 

The site currently contains a slab on grade building which is used for offices and 
manufacture, warehousing and shipping of contact lenses . The building is surrounded 
by an extensive paved parking lot and small landscaped areas. The apparent 
chlorinated solvent release source location is situated at the central portion of the 
property, as indicated on Figures 2 through 6. The property is abutted by 
commercial property (south and west) and residential properties (north, east and south 
beyond the commercial usage). Hydrogeologic evaluations indicate that site 
groundwater periodically discharges to a drainage channel situated at the eastern 
property boundary. No change on the current property use is foreseeable . 

2. Potential Human Receptors 

The most relevant human receptors associated with commercial site conditions are 
excavation workers who may be involved in foundation repair or construction of a 
building addition; a plant worker who works in the on-site building; or a nearby 
resident or passer-by who may traverse the site. The media, pathways and routes of 
exposure to which these potential receptors may be exposed are summarized in Table 
VIII and discussed below. 

Excavation Worker Scenario - Potential excavation worker exposures to groundwater 
are not considered at this site since the depth to groundwater (approximately 6 to 8 
ft.) in the source exceeds the typical depth of excavation that can be performed 
adjacent to a foundation footer and because the soils consist of dense glacial till which 
typically yields little water to an open excavation. It is unlikely that plant workers 
and nearby residents will be exposed to site-related COC via direct contact as the 
contamination is currently beneath pavement at depths greater than 8 ft . However, it 
is assumed that these receptors may be exposed to site-related compounds in soil 
during excavation work. 
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Plant Worker Scenario - Potential indoor air exposures are evaluated for plant 
workers since they spend the majority of their employment time inside the building 
and because the soil and groundwater contamination is situated adjacent to the 
building. 

Surface Water Exposure Scenario - It is assumed that nearby child residents may play 
in the drainage channel situated at the eastern property boundary during the warm 
weather months. Since site groundwater may periodically discharge to this drainage 
channel, it is assumed that children playing in this channel may come into contact 
with site-related constituents currently present in groundwater. 

Potable use Qf_groundwater is not evaluated because it is not a current exposure nor is 
it deemed a reasonably foreseeable exposure at this site or for the site vicinity . 
Municipal drinking water is available at the property and in the property vicinity. 

B. Applicable Standards 

1. Soil 

Generic risk-based soil criteria for both residential and industrial land use are 
considered in this Risk Characterization (Appendix D, Table IX). The generic 
criteria, which address direct contact and inhalation (particulate and outdoor air) 
routes of exposure, were obtained from EPA's Soil Screening Guidance:Technical 
Background Document and the EPA Region III Risk-Based Concentration Table . Use 
of residential criteria is conservative because foreseeable use of the property is 
commercial/industrial. 

In addition, site-specific risk-based soil volatilization criteria (relative to the soil to 
indoor air migration pathway) were developed (Appendix D, Table IX). These site­
specific soil volatilization criteria were developed using the vapor transport equations 
outlined in ASTM's publication ES 38-94 and risk-based target indoor air 
concentrations (TACs). The soil and building characteristics used in the vapor 
transport equations and the TA Cs are summarized in Table B 1, contained in 
Appendix D. The soil parameters (i .e, porosity , moisture content) used to generate 
the criteria were based on the typical properties of glacial till. The vadose zone was 
assumed to have 12 % moisture content (the default value referenced in the ASTM 
publication). The building was assumed to have a 1 % slab/crack ratio , a 14 ft. 
ceiling height, a 0.5 ft . slab thickness and a building air exchange of 0.00023 
exchanges/second (the ASTM default commercial/industrial building air exchange). 
Based on site-specific data it was assumed that the soil contamination is 8 ft . below 
the slab. Compound-specific physical constants (diffusivities , Henry's Law Constant) 
used in the equations are summarized in Table X. The T ACs were derived for each 
COC using non-cancer and carcinogenic risk limits (a hazard quotient of 1 and a 
carcinogenic risk limit of 1 x 10-6 , respectively) and the inhalation toxicity values 
contained in Tables VI and VII (Appendix D). For each compound, the lowest of the 
non-cancer and cancer values was taken as the compound-specific TAC . 
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2. Groundwater 

Site-specific risk-based groundwater criteria were developed assuming volatilization 
of voes in groundwater to indoor air (groundwater volatilization criteria) and 
migration of VOCs to surface water in the drainage channel situated at the eastern 
portion of the property (groundwater migration criteria) . These criteria are 
summarized in Table IX. 

The groundwater volatilization criteria were derived using generally the same 
equations and assumptions and TA Cs which were used to develop the soil 
volatilization criteria, as presented in the previous section. However, diffusion 
through the capillary fringe, which was not included in the derivation of the soil 
volatilization criteria (because it is assumed that the soil contamination is above the 
capillary fringe), was included in derivation of the groundwater volatilization criteria . 
Therefore, a capillary fringe thickness of 2 ft. (based on a glacial till), assumed to be 
at 90 % saturation, was assumed. In addition, based on site-specific data, it was 
assumed that the groundwater table was 12.5 ft. below the slab of the building in the 
source area. 

The groundwater migration criteria were derived assuming that the COC in 
groundwater at the source area migrate to the drainage channel at the eastern 
property boundary. Firstly, risk-based surface water criteria were derived, as 
indicated in Table B2 contained in Appendix D. These surface water criteria were 
then compared to the estimated steady-state (i.e. potential worst case) concentration 
that may be present in groundwater where it may discharge into the ditch. The risk­
based surface water criteria were derived assuming that a 7 to 17 year old plays in the 
ditch and incidentally ingests and dermally contacts COC in surface water. It was 
assumed that the 7 to 17 year old plays in the ditch 2 hours per day, 2 days per week 
for 4 months of the year . It was assumed that the 7 to 17 year old incidentally ingests 
surface water at a rate of 25 ml/day (approximately 1h an adult mouthful of water) 
and that his/her hands are exposed. Note that the channel is water depth appears to 
be no mor than 1 ft; therefore, it is considered unlikely that more skin area would be 
exposed while pla ing in the channel. The derivation of the surface water criteria 
also included use of ora non-cancer and cancer toxicity values listed in Tables VI and 
VII, respectively, and a hazard quotient and cancer risk limit of 1 and 1 x 10 -6 , 

respectively . The groundwater to surface water dilution factor was estimated using 
a Domenico (1987) fate & transport model. 

Exposure Point Concentrations 

The maximum detected concentrations in soil and groundwater are used as exposure 
point concentrations. Generally, for evaluation of potential indoor-air exposures, a 
data set proximal to the building is used. However, in this Risk Characterization the 
maximum site concentrations were used to evaluate this exposure pathway since the 
maximum concentrations at the site were detected near the building. Table V 
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(Appendix D) lists the compounds of concern and the applicable exposure point 
concentrations. 

3.5 Risk Characterization 

Excavation Worker Scenario - Comparison of the soil exposure point concentrations to the 
generic soil standards for industrial and residential usage indicates that the soil exposure point 
concentrations at the subject site do not exceed these criteria (Appendix D , Table XI) . In 
addition, the soil exposure point concentrations do not exceed the site-specific volatilization 
criteria. 

Plant Worker Scenario - The groundwater exposure point concentrations do not exceed the 
groundwater volatilization criteria except for the 1, 1-DCE concentration (Appendix D, Table 
XII). For this compound, the estimated volatilization of 1, 1-DCE from the highest 
groundwater concentration detected, assuming this concentration occurs beneath the building 
adjacent to where it was detected, indicates the potential for additional cancer risk exceeds the 
1-in-1,000,000 (lE-06) threshold referenced by USEPA. 

Note that the model calculation conservatively assumes that the groundwater-soil vapor 
pathway is in complete equilibrium, which rarely occurs in real-world interface interactions; 
there is no attenuation of concentration based on bio-activity within the vadose zone, which is 
known to be inaccurate for the site , because of the demonstrated degradation of TCA to 
DCA, and PCE/TCE to DCE; and facility air-exchange rates remain year-round at the default 
levels specified in the model guidance (actual risk is controllable via modification of building 
ventilation). None of these factors can be adequately compensated for in the guidance model 
and the user must rely on professional judgement to gage the result 's meaning in the actual 
work setting. 

Importantly , industrial hygiene sampling was performed at the facility to identify whether 1, 1-
DCE was detectable in the facility and , if detected, whether its value exceeded exposure 
levels set by OSHA or standards-issuing agencies . Results of sampling in the work space 
nearest the area with subsurface contamination showed 0 .6PPM of 1,1-DCE in air. No 
OSHA PEL has been set for 1,1-DCE, but the detected value is well below the ACGIH 
exposure value of SPPM. It is therefore concluded that, while the model indicates theoretical 
risk above the lE-06 threshold, actual facility concentrations do not exceed agency-issued 
workplace exposure values. 

Surface Water Exposure Scenario - Comparison of the groundwater exposure point 
concentrations to the groundwater migration criteria indicates that the groundwater exposure 
point concentrations at the subject site do not exceed these criteria (Appendix D , Table XII). 
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3.6 Uncertainty Analysis 

With any Risk Characterization, there is inherent uncertainty associated with the assessment 
process , such as uncertainty associated with the results of the chemical analyses , uncertainty 
relative to non-human derived toxicity values, etc. These are summarized below. 

In development of the generic and site-specific risk-based criteria, there are several 
assumptions which are also sources of uncertainty. The assumptions represent highly 
conservative estimates based on published population information; because they are estimates, 
the data only represent receptors at the site in a general sense. But because maximum 
concentrations an similar bias is applied, a level of conservatism results in the 
characterization. 

In summary, the derivation of the criteria, which includes the use of dose-response values 
(RfDs, RfCs, CSFs, and Unit Risk values) , physical constants (i.e., Henry's law constants), 
and assumptions about human exposure, can contribute to uncertainty in the Risk 
Characterization. 

The criteria and their application also have the following uncertainties: 

o the use of dose-response information from effects observed at high doses to predict 
the adverse health effects that may occur following exposure to the low levels 
expected from human contact with the compound in the environment; 

o the use of dose-response information from short-term exposure studies to predict the 
effects of long-term exposures , and vice-versa; 

D the use of dose-response information from animal studies to predict adverse health 
effects in humans; 

o the use of dose-response information from homogeneous animal populations or 
healthy human populations to predict the adverse health effects likely to be observed 
in the general population consisting of individuals with a wide range of sensitivities; 

o the use of default values for daily ingestion rates, average body weights, surface 
areas , and permeability constants, etc . 

There is also uncertainty associated with development of the exposure point concentrations 
used for comparison to applicable standards . In this Risk Characterization we have 
conservatively used maximum detected concentrations which overestimate the cumulative risk 
estimates calculated for the site. 

3. 7 Risk Characterization Conclusions 

In summary, a compound-specific Risk Characterization focused on potential human health 
exposures was conducted for the site . The Risk Characterization was performed in 
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accordance with EPA guidance documents for human health risk assessment. The receptors 
evaluated included excavation workers , plant workers, and nearby residents. 

The exposure pathways evaluated included direct and indirect contact soil exposures, and 
indirect contact groundwater exposures (volatilization of COC in groundwater to indoor air 
and migration of COC in groundwater to surface water in the drainage channel situated at the 
eastern portion of the site). Both generic and site-specific risk-based criteria were used to 
evaluate these potential exposures . 

The results of the Risk Characterization indicated that the compounds present in soil and 
groundwater do not pose a risk to human health, except for the assumed concentration of 1, 1-
DCE in groundwater which indicated a calculated potential risk to human health relative to 
potential volatilization of 1, 1-DCE from groundwater to indoor air. Several conservative 
factors specific to the recommended model for this pathway suggest this potential risk is 
overly conservative. Actual risk for the facility is easily controllable by modifying building 
ventilation. Further, industrial hygiene sampling of air within the workspace nearest the 
subsurface contaminated area did not detect 1,1-DCE above the workplace exposure TLV of 
5PPM issued by ACGIH . 
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IV. REMEDIATION EVALUATION AND SELECTION 

4.1 Factors Affecting Approach 

The primary criteria that influences potential remedial selection include the contaminant type, 
media type, current/anticipated site uses, and risk reduction. 

The contaminants of concern at the site consist of volatile compounds that are amenable to 
techniques that move the compounds to a vapor phase and extract, sort, or destroy the 
compounds in that phase. Chlorinated compounds in groundwater are also considered 
recalcitrant because ,__ Q_nce sorbed in a soil or rock medium, their rate of desorption back to a 
dissolved phase is limited by solubility, and physical interconnection of the medium's pore 
space . Further, techniques for degradation of chlorinated VOCs are evolving. Accordingly , 
remediation of chlorinated compounds follow one of two general approaches: 

>-- Aggressive source removal is appropriate if the risk posed at a source area is 
unacceptably high and rapid reduction is desired. Aggressive source 
removal/reduction is also appropriate where rapid site closure is possible . Methods 
used for VOCs include high-vacuum or multi-phase extraction, extraction 
supplemented by vapor sparging, or excavation and removal or treatment using 
thermal desorption or other ex-situ techniques. 

Long Term Migration Control - Where unacceptable risk is and rapid site closure are 
not necessary then migration control is adequate. Capital cost is typically lower than 
aggressive approaches , but life cycle costs may be costly due to an extended 
remediation period, because migration control must continue often for years. 

Migration control is appropriate for the CooperVision facility because no unacceptable risk 
exists and rapid site closure is not a factor. The only forseable site use is commercial 
manufacturing. Additionally, available space for remediation equipment is almost non­
existent due to current and continuing manufacturing requirements . 

4.2 Alternatives Evaluation 

The evaluation of remedial techniques was limited to those techniques which could be easily 
incorporated into the site use . Treatment techniques such as thermal desorption and ex-situ 
bioremediation can not be considered because of operation space constraints, and on-site ex­
situ techniques would interfere with ongoing site operation needs . The following list of 
potential remedial techniques was addressed: 

o Excavation - Using conventional construction to remove contamination and 
transport it to an off site disposal facility. This method is not acceptable 
because it could destabilize the foundation outside the compressor room. 
Additionally, excavation is not warranted based upon risk estimates. 
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o Vapor Extraction - Using high vacuum to strip volatile organic compounds 
from the soil and groundwater. Contaminated off gas resulting from the 
vacuum striping would likely require treatment prior to discharge into the 
atmosphere. The technique is typically limited to permeable soil and to 
volatile organic compounds. The geology at the CooperVision facility does 
not exhibit sufficiently high permeability to allow cost-effective use of vapor 
extraction technology. 

o Groundwater Pump and Treat - Uses pumping techniques to remove 
groundwater and treatment technologies to remove contaminants from the 
extracted groundwater . The groundwater and soil at the site do not represent 
significant h1:!~an risk. Groundwater pump and treat techniques can be used 
to provide migration control and long term reduction in contaminant 
concentrations. 

o · Passive Migration Control (and treatment) - several techniques now exist which place 
subsurface mechanisms in the subsurface to direct groundwater flow in a controlled 
manner, to accomplish migration control. These methods typically include treatment 
at a centralized subsurface pass-through location. Such techniques (for example, 
"funnel and gate") are generally available for usage, but their installation may be 
constrained by subsurface conditions . 

Because low site risk posed by the VOCs does not compel rapid response and low site 
hydraulic conductivity values exist, non-aggressive migration control is an appropriate and 
preferred remedial approach. 

Migration control is proposed as one of two possible configurations : 

> Conventional Pump & Treat - The first alternate is a system of 5 to 6 conventional 
pumping wells placed to collect groundwater in the source area (one of the existing 
source wells could be converted to use) and at critical downgradient areas. Water 
recovered from the wells would be piped to a centralized treatment location 
(anticipated to be aqueous carbon), and treated to allow municipal sewer or 
stormwater discharge . 

Estimated capital cost for the conceptual system is approximately $128K and 
estimated annual O&M is approximately $52K. Ten to thirty-year NPV for the 
combined capital and O&M equates to approximately $545K to $1.06M. The time 
frames used for continued O&M estimations are based on: 1) an anticipated earliest 
time until an acceptable closure base on natural attenuation may be possible (ten 
year); an 2) a default time of 30 years based on EPA remediation cost estimation 
guidance. A breakdown of the costs appears in Appendix E. 

Passive Mi~ration Control - In the second alternative, flow of the main portion of the 
VOC plume would be directed to a central subsurface area, passed through a 
treatment medium, and returned at reduced concentrations into the native soil 
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formation. The system would consist of a barrier or highly permeable refracting 
medium would be placed in the subsurface in a "Y" or "X" shaped configuration. 
An engineering analysis of each shape's reliability to direct groundwater flow would 
determine the selection of a directing device . The treatment area would consist of an 
oxidizing medium such as a zero-valent metal, or biodegradation enhancer such as 
hydrogen release compound. Additional monitoring wells would be installed up- and 
down-gradient of the flow control and treatment barrier to monitor effectiveness. For 
zero-valent metal treatment, a periodic O&M cost is factored into the conceptual 
design to allow for possible replenishment or replacement of the treatment medium. 

Estimated capital cost for the conceptual system is approximately $274K and 
estimated a.Qll_ual O&M is approximately $26K. Ten to thirty-year NPV for the 
combined capital and O&M equates to approximately $512K to $990K. This time 
frame is based on the same criteria described above for the active pump & treat 
system. A breakdown of the costs appears in Appendix E. 

Institutional controls such as a deed notice may also be employed in conjunction with the 
migration control system. 
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V. RECOMMENDED PROPOSAL 

The VOC concentrations at the CooperVision facility do not present an unacceptable risk to 
human health and the foreseeable use of the facility will remain industrial. Accordingly , the 
appropriate response and proposed voluntary remedial approach is the installation of a 
migration control measure intended to prevent off-site migration. Two conceptual 
configurations to provide migration control have been developed , one consisting of a 
conventional pump & treat system, and the second consisting of an emerging technology 
passive migration control and in-situ treatment system. The pump & treat system has a 10 to 
30-year NPV of combined capital and O&M of approximately $545K to $1.06M. The 
passive system has a_li) to 30-year NPV for combined capital and O&M of approximately 
$512K to $990K. Limited administrative controls may also be included such as a deed notice 
at the site. Of the two alternatives, the passive system is recommended because it provides 
less intensive O&M and better capacity to address more of the plume, particularly if low 
permeability limits the capture capability of individual wells in the pump & treat system 
conceptually configured for the site . 

Either system could be installed within 4 to 6 weeks of approval by NYSDEC. However , 
review of site investigations , and completion of VCA administrative procedures, including the 
public comment, should be anticipated to require several weeks to 3 ± months. 

P:\ 70665\003\70665RPT. WPF 
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CONTAMINANTS 

Benzene 0.07 
Toluene 0.06 0.07 
Ethyl benzene 0.06 0.22 
Xylenes (total) 0.06 
Total BTEX 0.06 0.29 

1, 1-Dichloroethane 0.08 
Methylene Chloride 0.10 
Tetrachloroethene 0.06 1.75 
1,1 ,1-TCNl,2-DCA 0.07 3.55 
Trichloroethene 0.06 0.27 

CONTAMINANTS 

Benzene 0.07 
Toluene 0.06 
Ethyl benzene 0.06 0.18 
Xylenes (total) 0.06 0.82 
Tota! BTEX 0.06 1.00 

1, 1-Dichloroethane 0.08 3.77 
Methylene Chloride 0.10 2.34 
Tetrachloroethene 0.06 5.23 
1,1,1-TCNl,2-DCA 0.07 13.20 
Trichloroethene 0.06 1.32 

NOTES: 

Table 1 

Soil-Gas Concentrations (ng/L) 
Coopervision Site 

Scottsville, New York 

0.10 0.15 
0.14 1.86 
0.14 0.10 

3.23 
0.38 5.34 

0.17 0.10 0.09 
0.41 0.12 
3.63 0.18 0.16 
4.48 1.08 1.40 0.86 
0.26 

1.74 0.61 3.14 
0.26 0.16 
1.35 0.21 2.01 
3.35 0.82 5.31 

0.09 0.54 

0.07 0.06 0.46 
1.79 0.96 0.56 5.05 

0.15 

0.07 0.34 
1.03 
0.21 
0.79 

0.07 2.37 

0.14 

0.48 0.27 
1.41 1.39 
0.24 0.15 

2.73 0.25 
0.06 
3.35 
6.14 0.25 

0.10 0.18 

1.08 3.60 
0.19 

1) Values listed under "Q.L." are reported soil-gas concentration quantitation levels . 
2) "--"denotes absence of detections above the reported quantitation level. 
3) o-Xylene and Styrene coelute and cannot be distinguished (see Section 5 and Attachment 2). 

0.18 
0.34 
0.09 
0.52 0.30 
1.13 0.30 

0.09 
2.69 

5.64 
1.65 18.52 

0.44 

0.72 
0.49 

1.21 

0.19 

1.79 1.45 

4) 1,1,1-Trichloroethane (1 ,1,1 -TCA) and 1,2-Dichloroethane (1,2-DCA) coelute and cannot be distinguished 

(see Section 5). 

0.08 
10.52 
0.43 
4.02 

15.05 

0.16 

1.30 

0.50 
0.21 
0.92 
1.63 

0.10 

1.16 
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TABLE 2 
HYDRAULIC CONDUCTIVITY and GROUNDWATER VELOCITIES 

Hydraulic Conductivity ft/day 

WELL (cm/sec) (ft/day) Kmax= 2.10E-01 
MW-1 2.3E-06 6.52E-03 Kmin= 1.30E-03 
MW-2 7.9E-06 2.24E-02 Kavg = 2.86E-02 
MW-201 7.4E-05 2.10E-01 
MW-202 2.7E-05 7.66E-02 
MW-203 6.4E-05 1.82E-01 
MW-204 9.9E-06 2.81 E-02 
MW-205 4.6E-07 1.30E-03 

Kgeomean = 0.029 

Velocity= V = Kl/Ne , where Ne (effect. porosity) is assumed 20% 
Gradient= I= 10.81/240 = 0.045 

Vmax = (Kmax*l)/Ne 
= 0.21 *0.045/0 .2 
= 0.047 ft/day 

Vmin = (Kmin*l)/Ne 
= 0.0013*0.045/0.2 
= 0.00029 ft/day 

Vavg = (Kavg*l)/Ne 
= 0.029 * 0.045/0.2 
= 0.0065 ft/day 

Distance = Velocity/Time 
D=V/T or T=DN 

Tmax = DNmin 
= 240/0.00029 
= 827590 days 
= 2270 yr 

Tmin = DNmax 
= 240/0.047 
= 5106 days 
= 14 yr 

Tavg = DNavg 

NOTES: 

= 240/0.0065 
= 36923 days 
= 101 yrs 

1. Gradient based on groundwater measurements taken by Haley & Aldrich on 

16 July 1997 and distance between MW-202 and MW-205 (240 ft). 

2. See Append ix F for Ris ing Head Test Summary sheets for conductivity data above. 

p:\70665\002\qpro\summary.wb2 
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COOPERVISION 

SCOTTSVILLE, NEW YORK 

TABLE3 
CHEMICAL TESTING RESULTS 

GROUNDWATER ANALYTICAL RESULTS 

ANALYTE SAMPLE LOCATION 

Sample No.: MW-1 * MW-2 * MW-3 * MW-201 MW-202 MW-203 

Groundsurface El. 

VOCs-8240 

1, 1-Dichloroetbane 35.823 0.3716 2.0309 ND 0.0084 ND 

1, 1-Dichloroethene 12.366 0.1817 0.6297 ND 0.0179 ND 

Tetrachloroethene ND 0.0057 ND ND ND ND 

1, 1, 1-Trichloroethane 370.242 0.5193 3.2629 ND 0.0613 0.0033 

Trichloroethene ND 0.0385 ND ND 0.008 ND 

Acetone ND ND ND ND 0.0265 0.118 

ITotal Chlorinated voes I 418.431 I 1.1168 I 5.9235 I ND I 0.0956 I 0.0033 

NOTES: 
1. Water results expressed in milligrams per liter (ppm) . 
2. "ND" indicates analyte not present at or above detection limit. 
3. Only compound detects are listed. All other analytes were "ND". 

MW-204 MW-205 T.O.G.S. 

1.1.1 Criteria 

ND 153 .107 0.005 

ND 1 ND 0.005 
I 

ND · ND 0.005 

0.0027 420.812 0.005 

ND ND 0.005 

0 .0145 ND 0.05 

I 0.0027 I 573.919 I 

4. Wells sampled by Haley & Aldrich on 10 July 1997. Samples analyzed by Paradigm Environmental Services , Inc. of Rochester, New York. 
5. Comparison criteria taken from NYSD EC T. 0 . G. S. 1.1.1. 
6. " * " - indicates wells installed by LaBella Associates on 11 April 1997, and sampled on 16 April 1997. 

P:\ 703491042\gwtabl. wb2 
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TABLE 4 
ESTIMATED REMEDIATION SYSTEM COSTS 

COOPERVISION, INC. 

OPTION CAPITAL 
COST 

PUMP AND TREAT $127,900 
RFT - CROSS CON FIG $273,900 

NOTES: 

SCOTISVILLE, NY 
SUMMARY 

ANNUAL O&M ESTIMATED DURATION 
COST (YEARS) 

$51,200 TEN TO THIRTY YEARS 

$25,200 TEN TO THIRTY YEARS 

• REFER TO TABLE 2 FOR COST DETAILS FOR PUMP AND TREAT 

• REFER TO TABLE 3 FOR COST DETAILS FOR REFRACTIVE FLOW TREATMENT 

• DISCOUNT RATE OF 6% 

• INFLATION RATE OF 2.5% 

P:\706651003\AL TCOSTS\COSTS3.WB2 

NPV LIFE CYCLE 
COST RANGE 

$545,118 I TO I $1 ,056,510 
$51 1,636 TO $987,108 
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1. PLAN BASED ON "ALTA/ASCM LAND TITLE SURVEY ~y· PREPARED 
BY RONALD W. STAUB LANd SURVEYORS, ROCHESTER, NEW YORK, 
DATED 12/1 7/96. I 

2. FACILITY INTERIOR USES ACCURATE AS TO DATE OF SURVEY, BUT 
~y CHANGE OVER TIME. 

3. SEE OTHER FIGURES FOR ~XPLORATION LOCATIONS. 

4. SEE REPORT TEXT FOR FURTHER INFORMATION. 
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: EMFLUX SOIL VAPOR SAMPLING LOCATION 

Mw-202 . .1.. SUBSURFACE BORINC/ AND WELL INSTALLED UNDER THE 
..,,.- OBSERVATION OF HJ>il..EY & ALDRICH OF NEW YORK. 

MW-3 .&. GEOPROBE EXPLORATION AND WELL INSTALLED UNDER THE 
OBSERVATION OF LABELLA ASSOCIATIES. 

- 574 GROUNDWATIER ISOPOTIENTIAL LINES. 

.liQIES; 

1. PLAN BASED ON "ALTA/ASCM LAND TITLE SURVEY MAY" PREPARED 
BY RONALD W. STAUB LAND SURVEYORS. ROCHESTIER, NEW YORK, 
DATIED 12/ 17 /96. 

2. FACILITY INTIERIOR USES ACCURATE AS TO DATIE OF SURVEY, BUT 
MAY CHANGE OVER TIME. 

3. SEE OTHER FlGURES FO~ EXPLORATION LOCATIONS. 

4. SEE REPORT TIEXT FOR FURTHER INFORMATION. 

5. GROUNDWATER ISOPOTENJlAL LINES INFERRED BETWEEN WELL 
LOCATIONS; VARIATION MAY OCCUR OVER TIME AND WITH VARIATION 
IN SUBSURFACE MATERIALS NOT ENCOUNTERED IN EXPLORATIONS. 
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Quadrel Report No. QS2692 

EMFLUX® Passive, Non-Invasive 
Soil-Gas Survey 

COOPERVISION SITE 
SCOTTSVILLE, NY 

Prepared for 

Haley & Aldrich, Inc. 
189 North Water Street 

Rochester, NY 14604-1151 

by 

Quadrel Services, Inc. 
1896 Urbana Pike 

Suite 20 
Clarksburg, MD 20871-8517 

June 23, 1997 
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EMFLUX® Survey Number: QS2692 

Coopervision Site 

Scottsville, NY 

This EMFLUX® Soil-Gas Survey Report has been prepared for Haley & Aldrich, Inc. by Quadrel Services, Inc. 

(Quadrel) in accordance with the terms of Order Confinnation No. QS2692 dated June 6, 1997. Quadrel's 

principal technical contact at Haley & Aldrich for this project has been Mr. Denis Conley. 

1. 

2. 

3. 

4. 

Objectives 

To screen the Coopervision Site for the presence of targeted compounds in the gas phase. Results will 

be used to profile contamination in soil and/or grow1d water at the site, thereby detennining the 

distribution and relative strength of detected contaminants. 

Target Compounds 

This survey targeted those compounds listed in Quadrel's Method 8021 target compound list (TCL) in 

Attachment 1. Attachment 2 provides the resulting laboratory data, in nanograms (ng) per trap, 

referencing the 11 compounds detected. 

Survey Description 

No. of Field Sample Points : 

No. of Ambient-Air Control Samples: 

No. of Trip Blanks: 

Total No. ofEMFLUX® Cartridges: 

Field sample locations are shown on Figure 1. 

F ield W ork 

20 

1 
_l 

22 

Quadrel provided Haley & Aldrich an EMFLUX® Field Kit with the equipment needed to conduct a 20-

point EMFLUX® Soil-Gas Survey. Collectors were deployed on Jw1e 8, 1997 and retrieved June 15, 

1997. Attachment 3 describes the field procedures used. Individual deployment and retrieval times are 

given in the Field Deployment Report (Attachment 4). 
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5. 

6. 

Analysis and Reporting Dates 

Quadrel received 22 sample cartridges for analysis on June 17, 1997. 

The laboratory analyzed the samples for Lhe specified compow1ds, using thennal desorption and 

a capillary-colwru1 gas chromatograph (GC) with photoionization detector (PIO) and a dry 

electrolytic conductivity detector (DELCO) in accordance with EPA Method 8021 

(Attachment 5). 

Note: Quadrel 's laboratory uses a 60-m, 0.53-mm-i.d., 5-~im-film-thickness MXT-5 capillary 

column for separation of compmmds during analysis. When using this colWlU1 

1, 1, I-Trichloroethane (1 , 1, 1-TCA) and 1,2-Dichloroethane (l ,2-DCA) coelute; that 

is, when both compow1ds are present they appear at the same time on a chromatogram 

and cmmot be distinguished. o-Xylene and Styrene also coelute. Therefore, when 

reviewing the data, it should be kept in mind that detections of 1, I , 1-TCA/ 1,2-DCA 

could represent either compound and that the same is true for detections of 

o-Xylene/Styrene. 

Analysis was completed on Jtme 20, 1997. 

Data Treatment 

Table 1 provides the survey results in soil-gas concentrations in nanograms per liter (ng/L, or 

parts per trillion). Laboratory values were converted to soil-gas concentrations using the 

following fommla : 

where: c 
K 

w 
T 

R 

C = 1<>3KW/TR 

Avg. soil-gas cone. in collector (ng/L) 

Cartridge collection constant ( 1. 0 sec/cm3
) 

Contaminant mass (ng) 

Collection period (sec) 

Adsorbent recovery factor (decimal fraction) 

The specific collection period for each sample is given in the Field Deployment Report. 

Adsorbent recovery factors are provided in Attachment 6, values in Table 1 have been corrected 

for recovery factors . 

Note: Quadrel's derivation of the EMFLUX® cartridge collection constant, K, involved (i) 

adoption of 0.05 cm2/sec as a typical diffusion coefficient, D, for VOCs in free air and 

(ii) evaluation of experimental laboratory data to determine the ratio between collection 
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7. 

area, A, and diffusion distance, Z. The latter relationship, based on work done to date, 

appears to be AJZ = 20.2 cm. Given these values, Quadrel has computed the value of the 

constant to be: 

K l/[D(A/Z)] sec/cm3 

l/[0.05(20.2)] sec/cm3 

l/1.01 sec/cm3 

:::: 1.0 sec/cm3 

Data Compatibility. When sample locations are covered with an artificial surface (e.g., asphalt 

or concrete), sample measurements are often distorted (increased) significantly. This distortion 

can be attributed to the fact that gas rising from sources beneath impenneable caps tends to reach 

equilibrium in relatively short periods of time and that, once equilibriwn is reached, the soil-gas 

concentration measured at any point in a vertical line between source and cap is theoretically 

wllform. Thus, a reading taken below an impermeable surface is much higher than it would be 

in the absence of such a cap. 

Typically, when an EMFLUX® Survey is performed on a site which is partially covered by an 

impermeable cap, the values recorded beneath the cap should be aritlunetically adjusted for 

comparison with values recorded in uncapped areas. To make these comparisons, the following 

equation can be applied. 

where: c(e) 

c«> 
z«> 
z<•> 

Estimated uncapped measurement (ng) 

Measurement in Collector (ng) 

Depth of Collector (cm) 

Known or assumed depth to source (cm) 

This calculation asswnes that concentration gradients are linear with depth from source to 

surface, an asswnption deemed acceptable by Quadrel on the basis of literature reviews and 
. . 

previous expenence. 

Report Notes and Quality Assurance/Quality Control Factors 

Table 1 provides survey results in soil-gas concentrations by sample-point nwnber and 

compound name. The quantitation levels (Q.L.) represent values above which quantitative 

laboratory results can be achieved within specified limits of precision and with a high degree of 

confidence. The quantitation level of each compound, therefore, provides a reliable basis for 

comparison of the relative strength of individual detections of that compound. 
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• The Chain-of-Custody form, which was shipped with the samples for this survey, is supplied 

as Attachment 7. 

Laboratory QNQC procedures consist of control blanks and verifications, as well as system 

calibration, as specified for EPA Method 8021 . Laboratory personnel conducted internal control 

blanks and internal control verification analyses daily to ensure that the system was contaminant 

free and properly calibrated. The system was calibrated using external-standard procedures to 

at least five different concentrations for each compound targeted . 

Laboratory Method Blanks. The laboratory method blanks analyzed in connection with these 

samples revealed no contamination. 

The trip blank is a cartridge prepared, transported, and analyzed with other samples but 

intentionally not exposed. Contamination on this field QA/QC sample is subtracted from 

measurements of the same compow1ds on other samples prior to their conversion to soil-gas 

concentrations. Here, the trip blank (labeled as such in Attachment 1) recorded none of the 

targeted compoWlds, indicating that the swvey site itself is the source of detected contamination. 

Control samples are field QA/QC samples which serve to identify compounds present in 

ambient air during deployment and retrieval of collection devices. Contamination found on the 

control san1ple is subtracted from measurements of the same compounds on field samples prior 

to their conversion to soil-gas concentrations. In this case, the control sample (trap A in 

Attachment 1) recorded 56 ng of 1,1, l-TCNl,2-DCA, 45 ng of Toluene, and 40 ng ofXylenes. 

Survey findings are relative exclusively lo this project and should not routinely be compared 

with results of other EMFLUX® Swveys. To establish a relationship between reported soil-gas 

concentrations and actual subsurface contaminant concentrations, which will indicate those 

detections representing significant subsurface contamination, Quadrel recommends the 

guidelines on the inside front cover of this report. 

The following Attachments are included: 

-1- Quadrel ' s Method 8021 Target Compound List 

-2- Laboratory Report 

-3 - EMFLUX® Field Procedures 

-4- Field Deployment Report 

-5- Laboratory Procedures 

-6- Adsorbent Recovery Factors 

-7- Chain-of-Custody Forn1 
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At the request of Haley and Aldrich the following Maps have been supplied: 

-Figure 1-

-Figure 2-

-Figure 3-

-Figure 4-

-Figure 5-

EMFLUX® Sample Locations 

1, 1, 1-Trichloroethane/ 1 ,2-Dichloro~thane Isopleths 

1, 1-Dichloroethane Isopleths 

Trichloroethene Isopleths 

T etrachloroelhene !sop leths 
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Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Total BTEX 

1, l-Dichloroethane 
Methylene Chloride 
T etrachloroethene 
l, 1, 1-TCA/ l ,2-DCA 
T richloroethene 

CONT AMIN ANTS 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Total BTEX 

1, 1-Dichloroethane 
Methylene Chloride 
Tetrachloroethene 
1, 1, 1-TCA/ 1,2-DCA 
Trichloroethene 

NOTES : 

Table 1 

Soil-Gas Concentrations (ng/L) 
Coopervision Site 

Scottsville, New York 

0.07 0.10 
0.06 0.07 0.14 
0.06 0.22 0. 14 
0.06 
0.06 0.29 0.38 

0.15 
l.86 
0.10 
3.23 
5.34 

0.07 0.34 0.18 
1.03 0.34 
0.21 0.09 
0.79 0.52 

0.07 2.37 l.13 

0.08 
10.52 
0.43 

0.30 4.02 
0.30 15 .05 

0.08 0.17 0.10 0.09 0.14 0.09 0.16 
0.10 0.41 0.12 2.69 
0.06 l.75 3.63 0.18 0.16 0.48 0.27 5.64 
0.07 3.55 4.48 l.08 1.40 0.86 l.41 1.39 1.65 18.52 l.30 
0.06 0.27 0.26 0.24 0.15 0.44 

0.07 
0.06 l.74 0.61 3.14 2.73 0.25 0.72 0.50 
0.06 0.18 0.26 0.16 0.06 0.49 0.21 
0.06 0.82 l.35 0.21 2.01 3.35 0.92 
0.06 l.00 3.35 0.82 5.3 l 6.14 0.25 l.21 l.63 

0.08 3.77 0.09 0.54 0.10 0.18 0.19 0.10 
0.10 2.34 
0.06 5.23 0.07 0.06 0.46 
0.07 13.20 l.79 0.96 0.56 5.05 1.08 3.60 1.79 l.45 1.16 
0.06 1.32 0.15 0.19 

1) Values listed under "Q.L." are reported soil-gas concentration quantitation levels. 
2) "--"denotes absence of detections above the reported quantitation level. 
3) o-Xylene and Styrene coelute and cannot be distinguished (see Section 5 and Attachment 2). 
4) 1, 1, I-Trichloroethane ( 1, 1, 1-TCA) and 1,2-Dichloroethane ( 1,2-DCA) coelute and cannot be distinguished 

(see Section 5). 
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Attachment 1 

Quadrel's Method 8021 Target Compound List 

Benzene 

Bromodichloromethane 

Bromoform 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

Dibromochloromethane 

1, 1-Dichloroethane 

1,2-Dichloroethane1 

1, 1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1
•
2 Compounds noted can coelute . 

Ethy 1 benzene 

Methylene Chloride 

Styrene2 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1, 1, 1-Trichloroethane 1 

Trichloroethene 

Vinyl Chloride 

o-Xylene2 

m +p-Xylenes 
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Attachment 2 

Laboratory Report 
Results in Nanograms (ng) 

Analysis Completed: June 20, 1997 

Quadrel Project No. QS2692 

In this analysis 22 EMFLUX® samples were analyzed under the requirements of EPA Method 8021 using an SRI 
8610B Gas Chromatograph equipped with a ther mal desor ber, .a photo ionization detector, and a dry 
electrolytic conductivity detector. 

COMPOUNDS 

1,1-Dichloroethane u u 64 38 35 u 53 33 

Methylene Chloride u 120 36 u u u u 791 

Tetrachloroethene 882 1834 89 u 80 245 136 u 

1,1,1-TCNl,2-DCA 1614 2027 533 682 437 680 669 789 

Trichloroethene 124 119 u u u 114 68 u 

Benzene u 43 u 70 u 31 153 83 

Toluene 80 115 56 1001 u 68 566 217 

Ethylbenzene 112 70 u 52 u u 110 46 

m+p-Xylenes u u 34 1415 u u 386 263 

o-Xylene/Styrene u u 32 266 u u 50 38 

Reported Quantitation Level = 30 nanograms; U = Below Reported Quantitation Level 
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COMPOUNDS 

1,1-Dichloroethane u 

Methylene Chloride u 

Tetrachloroethene 2890 

1,1,1-TCi\/l,2-DCt'\ 8321 

Trichloroethene 207 

Benzene u 

Toluene u 

Ethylbenzene u 

m+p-Xylenes 192 

o-X ylene/Styrene u 

Attachment 2 (cont.) 

Laboratory Report 
Results in Nanograms (ng) 

Analysis Completed : June 20, 1997 

Quadrel Project No. QS2692 

59 1410 u 

u 692 u 

u 2681 37 

641 5947 846 

u 622 u 

35 u u 

5468 u 929 

228 94 136 

u 454 651 

2086 u 66 

u 34 

u u 

32 u 

480 304 

u u 

u u 

355 u 

u u 

75 u 

72 u 

Reported Quantitation Level = 30 nanograms; U = Be low R eported Quantitation Level 

201 

u 

237 

2304 

71 

u 

1651 

85 

u 

1053 
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COMPOUNDS 

1,1-Dichloroethane 38 

Methylene Chloride u 

Tetrachloroethene u 

1,1,1-TCJ\/l,2-DCJ\ 540 

Trichloroethene u 

Benzene u 

Toluene 1450 

Ethylbenzene 32 

m+p-Xylenes u 

o-Xylene/Styrene 1744 

Attachment 2 (cont.) 

Laboratory Report 
Results in Nanograms (ng) 

Analysis Completed: June 20, 1997 

Quadrel Project No. QS2692 

68 u 70 

u u u 

u u u 

1653 848 701 

90 u u 

u u u 

174 413 70 

u 253 u 
u u u 

u 53 u 

36 u 

u u 

u u 

573 56 

u u 

u u 
300 45 

111 u 

429 40 

76 u 

Reported Quantitation Level = 30 nanograms; U = Below Reported Quantitation Level 

u 

u 

u 

u 

u 

u 
u 
u 
u 

u 
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Attachment 3 

FIELD PROCEDURES FOR 
EMFLUX® SOIL-GAS SURVEYS 

The following field procedures are routinely used during EMFLUX® Soil-Gas Surveys. Modifications can be 
and are incorporated from time to time in response to individual project requirements. In all instances, Quadrel 
adheres to EPA-approved Quality Assurance and Quality Control practices. 

A. 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

Field personnel carry EMFLUX® system components and support equipment to the site and deploy the 
EMFLUX® Collectors in a prearranged survey pattern. Although EMFLUX® Collectors require only one 
person for emplacement and retrieval , the specific number of field personnel required depends upon the 
scope and schedule of the project. Each Collector emplacement generally takes less than two minutes. 

For those sample locations covered \vith soils or vegetation, a field technician clears vegetation and debris 
exposing the ground swface. Using a hammer and a o/.t- inch-diameter pointed metal stake, the technician 
creates a hole approximately three inches deep. For those locations covered with an asphalt or concrete 
cap, the field teclmician drills a one-inch-diameter hole through the cap to the soils beneath. (If necessary, 
the Collector can be sleeved with a o/.t-inch i.d. copper pipe for either capped or uncapped locations). 

The teclmician then removes the solid plastic cap from an EMFLUX® Collector (a glass vial containing 
an adsorbent cartridge with a length of wire attached to the vial for retrieval) and replaces it with a 
Sampling Cap (a plastic cap with a hole covered by screen meshing). The technician inserts the Collector, 
with the Sampling Cap end facing down, into the hole (see attached figure) . The Collector is then 
covered with either local soils for w1capped locations or, for capped locations, aluminwn foil and a 
concrete patch. The Collector's location, time and date of emplacement, and other relevant information 
are recorded on the Field Deployment Fonn. 

As a quality-control check during emplacement and retrieval , the teclmician takes periodic ambient-air 
control samples and records the date, time, and location of each. (One or more trip blanks are also 
included as part of the quality -control procedures). 

Once all EMFLUX® Collectors have been deployed, field personnel schedule Collector recovery 
(approximately 72 hours after emplacement) and depart, taking all no-longer-needed equipment and 
materials with them. 

Field personnel retrieve the Collectors at the end of the 72-hour exposure period. At each location, a field 
teclmician withdraws the Collector from its hole and wipes the outside of the vial clean using gauze cloth; 
following removal of the Sampling Cap, the threads of the vial are also cleaned. A solid plastic cap is 
screwed onto the vial and the sample location number is written on the label. The technician then records 
sample-point location, date, time, etc. on the Field Deployment Form. 

Sampling holes are refilled with soil, sand, or other suitable material. If Collectors have been installed 
through asphalt or concrete, the hole if filled to grade with a plug of cold patch or cement. 

Following retrieval, field personnel ship or carry the EMFLUX® Collectors to analytical laboratories 
under contract to Quadrel Services. The remaining equipment is returned to Quadrel's preparation 
facility . 
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Attachment 5 

LA BORATORY PRO CEDURES FOR 

EMFLU:x4 ADSO RBENT CA RTRIDGES 

Following are laboratory procedures used with the EMFLU)( Soil-Gas System, a screening technology 

for expedited site investigation. After exposure, EMFLU)( cartridges are analyzed using U.S. EPA Method 

8021 as described in the Solid Waste Manual (SW-846) for screening purposes. This method, which is 

modified to accommodate thermal desorption screening of the adsorbent cartridges , uses a capillary gas 

chromatograph with a photo ionization detector (PID) in series with a dry electrolytic conductivity detector 

(DELCO). This procedure is summarized below: 

A. 

B. 

c. 

D. 

E. 

EMFLUX'" cartridges are placed in the thermal desorbtion chamber, where they are desorbed and 

immediately injected into the GC. At injection, helium flushes the desorption chamber and continues 

to flow through the desorption chamber during the entire sample run . The analytes are cryofocused 

at the front of the column using liquid C02 • Analytes in the helium flow are detected with a PID then 

a DELCO. 

The laboratory uses a 60-m, 0.53-rnm-i.d . , 5 µm -film-thickness MXT-5 capillary column for 

separation during analysis. 

The PID and DELCO are set at high gain; the air pressure for the DELCO is set between two and three 

psi air. 

Lab personnel conduct internal control blank and internal control verification analyses daily to ensure 

that the system is contaminant free and properly calibrated. The system is calibrated using the external 

standard calibration procedure to at least five different concentration levels for each compound 

targeted, with the lowest concentration level at or near the method detection limit. 

The instrumentation used for these analyses is an SRI 8610 Gas Chromatograph, connected to a PID 

in series with a DELCO and equipped with a manually actuated thermal desorber. 
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Attachment 6 

ADSORBENT RECOVERY FACTORS 

Quadrel maintains an ongoing laboratory-based program to quantify recovery factors for the adsorbents used in 

EMFLU:x® field collection devices. This program is designed lo delennine adsorbent affinity (a combination of 

attraction and retention characteristics) for a broad spectrum of compounds, including each of the voes targeted 

in this survey. The adsorbent with the highest overall affinity for the targeted VOCs was utilized for this sw-vey, 

and the recovery factors of those compounds that were detected are as follows : 

Benzene 76 

I , 1-Dichloroethane 62 
Ethyl benzene 87 

Methylene Chloride 49 
Tetrachloroethene (PCE) 85 
Toluene 85 

I , I, I -Trichloroethane 73 

Trichloroethene (ICE) 78 

Xylenes (total) 84 
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Attachment 7 

Chain-of-Custody Form 
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APPENDIXB 

Test Boring Logs 



I 
H&A OF NEW YORK, ROCHESTER, NEW YORK 

I 
Consulting Geotechnical Engineers, TEST BORING REPORT BORING NO. B-201 

Geologists and Hydrogeologists 

PROJECT: WELL INSTALLATION FILE NO. 7066S-002 
CLIENT : COOPERVISION, SCOTTSVILLE, NEW YORK SHEET NO. 1 OF 1 

I 
CONTRACTOR: NOTHNAGLE DRILLING COMPANY LOCATION : See Plan 

DRIVE CORE DRILLING EQUIPMENT & PROCEDURES 
ITEM CASING SAMPLER BARREL ELEVATION: 

I 
RIG TYPE: CME-7S, Truck Mount DATUM: 

TYPE Augers SS -- BIT TYPE: - - START: 7 July 1997 
INSIDE DIAMETER (IN) 4-1 /4 1-3/B - - DRILL MUD: -- FINISH: 7 July 1997 
HAMMER WEIGHT (LB) - - 140 - - OTHER: -- DRILLER: K. Busch 
HAMMER FALL ( IN) - - 30 -- H&A REP: J. Marschner 

I DEPTH "lICRO- SAMPLER SAMPLE SAMPLE STRATA 
TIP BLOWS NUMBER & DEPTH CHANGE VISUAL CLASSIFICATION AND REMARKS 

(FT) READING PER 6 IN RECOVERY (FT) (FT) 

I ND 6 Sl 0.0 Medium dense brown SILT, trace gravel and fine sand, with 

- - 16 numerous roots. 
12 5"/24" 2.0 -GLACIAL OUTWASH-

- - 11 

I 
ND 11 S2 2.0 Same, except damp . 

- - 14 
48 11"/24" 4.0 3.4 - -- -- - - -- -- -- -- -- - --- - - -- -- -- - - -

I 
- - 34 4.0 l Very dense brown gravelly SAND, trace silt, damp. 

ND 17 S3 4 . 0 -GLACIAL OUTWASH-
- 5 - 28 

S2 20" /24 " 6.0 Very dense brown SILT, t race fine sand, occasional layers of 

- - SB fine sand and gravel, moist. 
ND 38 S4 6.0 Same. -GLACIAL TILL-

I 
- - 81 10"/17" 7 . 4 

100 / .4 

- -
ND 37 SS 8. 0 Same. 

I 
- - 100/.S l 9"/12" 9. o r 
- 10 -

ND 32 S6 10.0 Very dense brown SILT, trace gravel and fine sand, moist. 

- - 60 -GLACIAL TILL-

I 
53 24"/24" 12.0 

- - Sl 
ND 23 S7 12. 0 Same . 

- - S9 

I 
60 16" /24 " 14.0 

- - so 
ND 30 SB 14 . 0 Same, except wet and medium to fine sand seam from 14.0 ft . to 

- ls - 58 16" /17 " lS . 4 14.2 ft. 
100/ . 4 

I 
- - Very dense brown SILT , trace gravel and fine sand, wet. 

ND 54 l S9 16. o r -GLACIAL TILL-

- - 100/ . 4 11 11 /11 11 16.9 

..._ -

I ND 100/ . 4 l SlO 18. 0 [ Same . --- - 4 11 /5" 18.4 
-GLACIAL TILL-

.- 20 -

I 
Bottom of Boring at 20 . 0 ft. 

..._ -
Notes: 

- -

I 
1. Each sample screened using Photovac Microtip 2020 for 

- - organic vapor concentrations. 
2. ND = Not Dectected. 

- - 3. Installed monitoring well in completed borehole. See 
Groundwater Monitoring Well Installation Report. 

I 
- 25 -

WATER LEVEL DATA SAMPLE IDENTIFICATION SUMMARY 

DEPTH (FT) TO: OVERBURDEN (LIN FT): 20.0 

I DATE TIME ELAPSED 0 Open End Rod 
TIME (HR) BOTTOM BOTTOM WATER T Thin Wall Tube ROCK CORED (LIN FT): --

OF CASING OF HOLE u Undisturbed Sample 
s Split Spoon SAMPLES: lOS 

I BORING NO. B-201 
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PROJECT : 

LOCATION: 

CLIENT: 

CONTRACTOR: 

H&A OF NEW YORK 

CONSULTING GEOTECHNICAL ENGINEERS 

GEOLOGISTS AND HYDROGEOLOGISTS 

WELL INSTALLATION 

SCOTTSVILLE, NEW YORK 

COOPERVISION 

NOTHNAGLE DRILLING 

OVERBURDEN GROUNDWATER MONITORING WELL REPORT 

FILE NO.: 

WELL NO.: 

LOCATION: 

70665-002 

MW-201 

SEE PLAN 

DRILLER: K. BUSCH RIG TYPE: CME - 75, TRUCK-MOUNT SHEET: 1 OF 1 

INSTALLATION DATE: 7 JULY 1997 

Survey 

Datum NGVD 

Ground 

Elevation: 580.36 

s 
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E t 

s t 

0 0 

L s 

c 

C a 

0 1 

Ne 

D 

I 

T 

I 

0 

N 

s 

-GLACIAL 

OUTWASH-

-GLACIAL 

TILL-

4.0 ft . 

20 . 0 ft. 

Remarks: 

-CONCRETE-

1. 0 ft . 

-BENTONITE/ 

CEMENT GROUT-

6.4 ft. 

-BENTONITE 

PELLETS-

8 . 4 ft. 

-QUARTZ 

SAND-

20.0 ft. 

I 
I 

I 
I 
I 
I 
I 
I 

INSPECTOR: 

~--- Depth below ground 

surface of protective casing. 

-1----Depth below ground 

} 

surface of riser pipe. 

Thickness of Surf ace Seal 

Type of Surf ace Seal 

[indicated all seals showing depth, 

thickness and type) 

,______ Type of Protective Casing 

-+--- Inside Diameter of Protective Casing 

,______ Depth of Bottom of Protective Casing 

I 
+--+-

1
--Inside Diameter of Riser Pipe 

-+1--- Type of Backfill Around Riser 

r---- Diameter of Borehole 

J. MARSCHNER 

0.0 ft. 

0.3 ft. 

1.0 ft. 

Concrete 

Roadway Box 

8 . 0 in. 

1. 0 ft . 

2.0 in . 

Bentonite/ Cement Grout 

8.0 in . +/-

I 

I 
Type of coupling (threaded, welded, etc.) Threaded 

1---+--+-
1
--Depth of Bottom of Riser 9 . 8 ft . 

-
- -+1--- Type of Wellscreen PVC 

-
l---+--+-

1
--screen Slot Size 0 . 010 in. 

- -+1---Diameter of Wellscreen 2.0 in. 

-
I Type of Backfill Around Wellscreen Quartz Sand 

1---Depth of Bottom of Wellscreen 20.0 ft . 

20.0 ft. 

I Well No. MW-201 



I 
H&A OF NEW YORK, ROCHESTER, NEW YORK 

I 
Consulting Geotechnical Engi neers, TEST BORING REPORT BORING NO. B- 202 

Geologists and Hydrogeologists 

PROJECT: WELL INSTALLATION FILE NO . 70665-002 

I 
CLIENT: COOPERVISION, SCOTTSVILLE, NEW YORK SHEET NO. 1 OF 1 
CONTRACTOR: NOTHNAGLE DRILLING COMPANY LOCATION: See Plan 

DRIVE CORE DRILLING EQUIPMENT & PROCEDURES 
ITEM CASING SAMPLER BARREL ELEVATION : 

I 
RIG TYPE: CME-75, Truck Mount DATUM : 

TYPE Augers SS - - BIT TYPE : -- START : 7 July 1997 
INSIDE DIAMETER (IN) 4-1 / 4 1-3/8 - - DRILL MUD : - - FINISH: 7 July 1997 
HAMMER WEIGHT (LB) -- 140 - - OTHER: -- DRILLER: K. Busch 

I 
HAMMER FALL (IN) - - 30 -- H&A REP: J. Marschner 

DEPTH MICRO- SAMPLER SAMPLE SAMPLE STRATA 
TIP BLOWS NUMBER & DEPTH CHANGE VISUAL CLASSIFICATION AND REMARKS 

(FT) READING PER 6 IN RECOVERY (FT) (FT) 

I ND 6 Sl 0.0 Dense brown SILT, trace gravel and sand, damp. 
- - 15 -GLACIAL OUTWASH-

21 7" / 24 11 2.0 
- - 15 2.0 

I ND 9 S2 2 . 0 Medi um dense brown medium to fine SAND, trace gravel and silt, 
- - 7 dry . 

8 14" / 24" 4.0 -GLACIAL TILL-
- - 8 

I 
ND 8 S3 4.0 Same . 

- s - 8 
4 4 "/24 11 6.0 

- - 4 

I 
-- 8 S4 6 . 0 No Recove ry. 

- - 10 
8 NR 8.0 

- - 12 Very dense brown SAND , trace gravel and silt, wet. 
ND 69 SS 8.0 8 . 4 - -- -- - - -- -- -- - --- -- ---- -- -- -- - -

I 
- - 60 Very dense brown SILT, trace gravel and sand, wet. 

23 18" / 24" 10 . 0 -GLACIAL TILL-
- 10 - 45 

ND 21 S6 10 . 0 Same . 
- - 50 

I 58 20"/24" 12.0 
- - 45 

ND 6 S7 12. 0 Same. 
- - 18 -GLACIAL TILL-

I 
45 10"/ 24" 14. 0 

- - 23 
ND 9 SS 14. 0 Same . 

- 15 - 20 10"/18" 15 . 5 
100/.5 

I - -
ND 100/.5 l S9 16.0 r Same. 

- - 6 11 /6 11 16 . 5 

I 
- -

ND 100/.4 l SlO 18.0 r Same. --- - 2" / 4 11 18.4 -GLACIAL TILL-

I 
,__ 20 - J Bottom of Boring at 20.4 ft. 
,__ - Notes: 

.__ - 1. Each sample screened using Photovac Microtip 2020 for 

I 
organic vapor concentrations. 

,__ -
2. ND = Not Dectected. 

,__ -
3. Installation monitoring well in completed borehole. See 

I ,__ 25 - Groundwater Monitoring Well Installation Report . 

WATER LEVEL DATA SAMPLE IDENTIFICATION SUMMARY 

I 
DEPTH (FT) TO: OVERBURDEN (LIN FT) : 20.4 

DATE TIME ELAPSED 0 Open End Rod 
TIME (HR) BOTTOM BOTTOM WATER T Thin Wall Tube ROCK CORED (LIN FT): --

OF CASING OF HOLE u Undisturbed Sample 
s Split Spoon SAMPLES: lOS 

I 7/8/97 1445 -22 hrs. 19.63 -- 16.25 
BORING NO. B-202 
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PROJECT: 

LOCATION: 

CLIENT: 

CONTRACTOR: 

H&A OF NEW YORK 

CONSULTING GEOTECHNICAL ENGINEERS 

GEOLOGISTS AND HYDROGEOLOGISTS 

WELL INSTALLATION 

SCOTTSVILLE , NEW YORK 

COOPERVISION 

NOTHNAGLE DRI LLING 

OVERBURDEN GROUNDWATER MONITORING WELL REPORT 

FILE NO.: 

WELL NO.: 

LOCATION: 

70665-002 

MW-202 

SEE PLAN 

DRILLER: K. BUSCH RIG TYPE: CME-75, TRUCK-MOUNT SHEET: 1 OF 1 

INSTALLATION DATE: 7 JULY 1997 

Survey 

Datum ~N~G~VD=------~ 

Ground 

Elevation : 573.25 

s 
u 
M 

M 

A 

R 

-GLACIAL 

OUTWASH-

I n 

z 0 

E t 

Remarks: 

2.0 ft. 

-CONCRETE-

1. 0 ft. 

-BENTONITE/ 

CEMENT GROUT-

INSPECTOR: 

~Depth below ground 

surface of protective casing. 

-+---Depth below ground 

} 

surface of riser pipe . 

Thickness of Surface Seal 

Type of Surf ace Seal 

[indicated all seals showing depth, 

thickness and type) 

c----Type of Protective Casing 

-+--- Inside Diameter of Protective Casing 

,____ Depth of Bottom of Protective Casing 

I 
+--+-1 -~ Inside Diameter of Riser Pipe 

-t----- Type of Backfill Around Riser 

~Diameter of Borehole 

J. MARSCHNER 

0.0 ft. 

0 . 7 ft. 

1. 0 ft. 

Concrete 

Roadway Box 

8 . 0 in. 

1. 0 ft. 

2.0 in. 

Bentonite / Cement Grout 

8.0 in. +/-

Type of coupling (threaded , welded, etc . ) Threaded 

1---+--+----Depth of Bottom of Riser 10.1 ft . 

-+1--- Type of Wellscreen PVC 

I t--+--i"-1 --screen Slot Si ze 0.010 in . 

I Diameter of Wellscreen 2 . 0 in . 

I Type of Backfil l Around Wel l screen Quartz Sand 

1---Depth of Bottom of Wellscreen 20 . 3 ft . 

20.4 ft. 

I Well No. MW-202 



I 
H&A OF NEW YORK, ROCHESTER, NEW YORK 

I 
Consulting Geotechnical Engineers, TEST BORING REPORT BORING NO. B-203 

Geologists and Hydrogeologists 

PROJECT: WELL INSTALLATION FILE NO. 70665 - 002 
CLIENT: COOPERVISION, SCOTTSVILLE, NEW YORK SHEET NO . 1 OF 1 

I CONTRACTOR: NOTHNAGLE DRILLING COMPANY LOCATION: See Plan 

DRIVE CORE DRILLING EQUIPMENT & PROCEDURES 
ITEM CASING SAMPLER BARREL ELEVATION: 

I 
RIG TYPE : CME-75, Truck Mount DATUM: 

TYPE Augers SS - - BIT TYPE: - - START: 8 July 1997 
INSIDE DIAMETER (IN) 4-1/ 4 1-3/8 -- DRILL MUD: -- FINISH: 8 July 1997 
HAMMER WEIGHT (LB) -- 140 -- OTHER: -- DRILLER: K. Busch 
HAMMER FALL (IN) - - 30 - - H&A REP: J. Marschner 

I DEPTH VJICRO- SAMPLER SAMPLE SAMPLE STRATA 
TIP BLOWS ~ER & DEPTH CHANGE VISUAL CLASSIFICATION AND REMARKS 

(FT) READING PER 6 IN JffiCOVERY (FT) (FT) 

I 
I 

0.8 n -ASPHALT & SUBBASE-
- - ND 15 Sl 0.8 

35 6 11 /14 11 2.0 1. 5 ~ium dense brown SILT, trace gravel and sand, moist. 
- - -GLACIAL OUTWASH-

ND 49 S2 2.0 -- -- - -- - --- -- -- - - -- -- -- -- -- -- -
- - 100/ .5 n l0"/12" 3.o r Dense brown gravelly SAND, trace silt, dry . 

Same. -GLACIAL OUTWASH-
..... -

I 
ND 8 S3 4 . 0 Medium dense brown SAND, trace gravel and silt, wet . 

.-- s - 18 
37 10"/24" 6.0 5.7 

..... - 37 Dense brown SILT, trace gravel and sand, moist. 
ND 13 S4 6 . 0 -GLACIAL TILL-

I 
..... - 29 Very dense brown SILT, trace gravel and fine sand, moist. 

57 22"/24" 8.0 
..... - 32 

ND 51 SS 8.0 Same . 

I 
- - 75 12" / 23" 9.9 

80 
- 10 - 100/ .4 

ND 87 S6 10.0 Same . 

I 
- - 100/ . 5 h 8" / 12" 11 . o r 
- -

ND 60 ~ S7 12.0 r Same. 
- - 100/.3 6" / 9" 12. 8 

I - -
ND 62 SB 14.0 Same, except damp. 

- 15 - 100/.S 1 8"/12" 15 . o r -GLACIAL TILL-

I - -
ND 100/.4 l S9 16.0 r Same. 

- - 511 / 511 16 . 4 

- -
I ND 100/.4 l SlO 18 . o r Same . --- - 5 11 /5" 18.4 

-GLACIAL TILL-
- 20 -

I 
Bottom of Boring at 20.0 ft. - - Notes: 

..... - 1. Each sample screened using Photovac Microtip 2020 for 

I 
organic vapor concentrations. 

..... -
2. ND = Not Dectected. 

..... -
3. Installation monitoring well in completed borehole . See 

I 
,....._ 25 - Groundwater Monitoring Well Installation Report. 

WATER LEVEL DATA SAMPLE IDENTIFICATION SUMMARY 

I 
DEPTH (FT) TO: OVERBURDEN (LIN FT): 20.0 

DATE TIME ELAPSED 0 Open End Rod 
TIME (HR) BOTTOM BOTTOM WATER T Thin Wall Tube ROCK CORED (LIN FT) : --

OF CASING OF HOLE u Undisturbed Sample 
s Split Spoon SAMPLES: lOS 

I BORING NO. B-203 
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PROJECT: 

LOCATION: 

CLIENT: 

CONTRACTOR: 

H&A OF NEW YORK 

CONSULTING GEOTECHNICAL ENGINEERS 

GEOLOGISTS AND HYDROGEOLOGISTS 

WELL INSTALLATION 

SCOTTSVILLE, NEW YORK 

COOPERVISION 

NOTHNAGLE DRILLING 

OVERBURDEN GROUNDWATER MONITORING WELL REPORT 

FILE NO . : 

WELL NO.: 

LOCATION : 

70665-002 

MW-203 

SEE PLAN 

DRILLER: K. BUSCH RIG TYPE: CME-75, TRUCK-MOUNT SHEET: 1 OF 1 

INSTALLATION DATE: 8 JULY 1997 

Survey 

Datum ~N~G~VD~-----~ 

Ground 

Elevation : 576.35 

s 
u 

M 

M 

A 

R 

I n 

z 0 

E t 

s t 

0 0 

I 

L s 

c 

C a 

0 1 

N e 

D 

I 

T 

I 

0 

N 

s 

-GLACIAL 

OUTWASH-

-GLACIAL 

TILL-

5.7 ft. 

20 .0 ft. 

Remarks: 

-CONCRETE-

1. 0 ft. 

-BENTONITE/ 

CEMENT GROUT-

6.0 ft . 

-BENTONITE 

PELLETS-

8.3 ft. 

-QUARTZ 

SAND-

20.0 ft. 

I 

I 
I 

I 
I 
I 
I 
I 
I 

-

INSPECTOR: 

.-- -- Depth below ground 

surface of protective casing. 

-+---Depth below ground 

} 

surface of riser pipe . 

Thickness of Surface Seal 

Type of Surf ace Seal 

[indicated all seals showing depth, 

thickness and type] 

....____ Type of Protective Casing 

-+-- - Inside Diameter of Protective Casing 

,______ Depth of Bottom of Protective Casing 

+--+-j -- Inside Diameter of Riser Pipe 

~Type of Backfill Around Riser 

r----- Diameter of Borehole 

J. MARSCHNER 

0.0 ft. 

0.5 ft. 

12.0 ft. 

Concrete 

Roadway Box 

8.0 in. 

1. 0 ft . 

2.0 in. 

Bentonite/Cement Grout 

8. 0 in. +/-

I 

I 
Type of coupling (threaded , welded, etc.) Threaded 

t--i-- t-
1
--Depth of Bottom of Riser 9.8 ft. 

-
- ~Type of Wellscreen PVC 

-
I 

l--+--+-
1

- - screen Slot Size 0 . 010 in. 

-
~Diameter of Wellscreen 2.0 in . 

- I Type of Backfill Around Wellscreen Quartz Sand -- 1---oepth of Bottom of Wellscreen 20 . 0 ft. 

I 
--Depth of Bottom of Borehole 20.0 ft . 

I Well No . MW-203 



I 
H&A OF NEW YORK, ROCHESTER, NEW YORK 

I 
Consul ting Geotechnical Engineers , TEST BORING REPORT BORING NO . B-204 

Geologists and Hydrogeologists 

PROJECT: WELL INSTALLATION FILE NO. 70665-002 
CLIENT: COOPERVISION, SCOTTSVILLE, NEW YORK SHEET NO. 1 OF 1 

I CONTRACTOR: NOTHNAGLE DRILLING COMPANY LOCATION: See Plan 

DRIVE CORE DRILLING EQUIPMENT & PROCEDURES 
ITEM CASING SAMPLER BARREL ELEVATION: 

I 
RIG TYPE: CME-75, Truck Mount DATUM: 

TYPE Augers SS -- BIT TYPE: - - START : 8 July 1997 
INSIDE DIAMETER (IN) 4-1/4 1-3/8 -- DRILL MUD: - - FINISH : 8 July 1997 
HAMMER WEIGHT (LB) - - 140 - - OTHER: - - DRILLER: K. Busch 
HAMMER FALL (IN) - - 30 -- H&A REP: J. Marschner 

I DEPTH '1ICRO- SAMPLER SAMPLE SAMPLE STRATA 
TIP BLOWS ~ER & DEPTH CHANGE VISUAL CLASSIFICATION AND REMARKS 

(FT) READING PER 6 IN RECOVERY (FT) (FT) 

I ND 23 Sl 0.0 Very dense brown SILT, trace gravel and fine sand, dry. 
- - 30 -GLACIAL OUTWASH-

45 8"/24" 2.0 

- - 37 

I ND 16 S2 2.0 

- - 14 Medium dense brown SILT, trace gravel and fine sand, dry . 
11 18"/24" 4.0 3.4 ----- - --- -- -- - - -- - - -- -- -- -- -- -- -

I 
- - 12 4 . 0 ~iurn dense brown medium to fine SAND, trace silt and gravel, 

ND 6 S3 4.0 ry. -GLACIAL OUTWASH-
.- s - 8 -- -- - - -- -- -- -- -- - - -- ---- -- --~ 

17 14 " /24" 6.0 Medium dense brown gravelly SAND, trace silt, damp. - - 16 -GLACIAL OUTWASH-
ND 26 S4 6 . 0 Same. 

I - - 35 
20 16"/24" 8.0 

- - 26 Sarne, e xcept very dense. 
ND 6 SS 8.0 8.7 

I - - 10 Medium dense brown SILT, trace fine sand and gravel, moist. 
18 20"/24" 10.0 -GLACIAL TILL-

>-- 10 - 30 
ND 34 S6 10.0 Sarne, except very dense. 

- - 53 16"/18" 11. 5 

I 100/ .5 - - Same . 
ND 34 S7 12. 0 12 . 8 --- ------ - - -- -- -- - - -- -- -- - - -- -- -- - 34 Very dense brown sandy SILT, trace gravel, wet. 

I 
37 22"/24" 14. 0 - - 51 14. 0 - -- -- - - -- - - ---- -- ---- -- -- - - -- -- -

ND 43 SS 14.0 Very dense brown SILT, trace sand and gravel, wet. 
- 1s - 61 -GLACIAL TILL-

61 18" /24 " 16.0 

I - - 73 
ND 23 S9 16.0 Sarne . 

- - 64 
75 23"/24" 18.0 

I 
- - 67 

ND 42 SlO 18.0 Sarne. --
- - 50 

49 18" /24 " 20.0 -GLACIAL TILL-
- 20 - 51 

I Bottom of Boring at 20.0 ft. 

- - Notes: 

- - 1. Each sample screened using Photovac Microtip 2020 for 

I 
organic vapor concentrations. - -

2. ND = Not Dectected. - -
3. Installation monitoring well in completed borehole. See 

I ...- 25 - Groundwater Monitoring Well Installation Report. 

WATER LEVEL DATA SAMPLE IDENTIFICATION SUMMARY 

I 
DEPTH (FT) TO: OVERBURDEN (LIN FT): 20.0 

DATE TIME ELAPSED 0 Open End Rod 
TIME (HR) BOTI'OM BOTTOM WATER T Thi n Wall Tube ROCK CORED (LIN FT) : --

OF CASING OF HOLE u Undisturbed Sample 
s Split Spoon SAMPLES: lOS 

I BORING NO. B-204 



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

PROJECT: 

LOCATION: 

CLIENT: 

CONTRACTOR: 

H&A OF NEW YORK 

CONSULTING GEOTECHNICAL ENGINEERS 

GEOLOGISTS AND HYDROGEOLOGISTS 

WELL INSTALLATION 

SCOTTSVILLE, NEW YORK 

COOPERVISION 

NOTHNAGLE DRILLING 

OVERBURDEN GROUNDWATER MONITORING WELL REPORT 

FILE NO.: 

WELL NO.: 

LOCATION: 

70665-002 

MW-204 

SEE PLAN 

DRILLER: K. BUSCH RI G TYPE: CME-75, TRUCK-MOUNT SHEET: l OF l 

INSTALLATION DATE: 8 JULY 1997 

Survey 

Datum ~N~G~VD~------

Ground 

Elevation: 571.12 

s 
u 

M 

M 

A 

R 

I n 

z 0 

E t 

s t 

0 0 

I 

L s 

c 

C a 

0 1 

N e 

D 

I 

T 
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s 

-GLACIAL 

OUTWASH-

-GLACIAL 

TILL-

8.7 ft. 

20.0 ft. 

-CONCRETE 

1. 0 ft. 

-BENTONITE/ 

CEMENT GROUT-

7.0 ft. 

-BENTONITE 

PELLETS-

9 . 0 ft. 

-QUARTZ 

SAND-

20 . 0 ft. 

I 
I 

I 
I 
I 
I 
I 

INSPECTOR : 

..----- Depth below ground 

surface of protective casing. 

-1---- Depth below ground 

} 

surface of riser pipe. 

Thickness of Surf ace Seal 

Type of Surf ace Seal 

[indicated all seals showing depth, 

thickness and type) 

>---- Type of Protective Casing 

-1---- Inside Diameter of Protective Casing 

>----Depth of Bottom of Protective Casing 

I 
+--+-

1
--Inside Diameter of Riser Pipe 

~Type of Backfill Around Riser 

~Diameter of Borehole 

J. MARSCHNER 

0.0 ft. 

0.5 ft. 

1. 0 ft. 

Concrete 

Roadway Box 

8 . 0 in. 

1. 0 ft. 

2.0 in. 

Bentonite/Cement Grout 

8.0 in. +/-

I 

I 
Type of coupling (threaded, welded, etc.) Threaded 

1---+--+-
1
--Depth of Bottom of Riser 9. 8 ft. 

-
- -+1--- Type of Wellscreen PVC 

-
I l--+-+-
1
--screen Slot Size 0.010 in. 

-
- -+1---Diameter of Wellscreen 2.0 in. 

-- I Type of Backfill Around Wellscreen Quartz Sand -
'- 1---Depth of Bottom of Wellscreen 20.0 ft. 

I .__ _________ ...._ __________ ..._ ___ ~• --Depth of Bottom of Borehole 20 . 0 ft. 

Remarks: 

I Well No. MW-204 



I 
H&A OF NEW YORK, ROCHESTER , NEW YORK 

I Consulting Geotechnical Engi neers, TEST BORING REPORT BORING NO. B-205 

Geologists and Hydrogeologis t s 

PROJECT : WELL INSTALLATION FILE NO. 70665-002 

I 
CLIENT: COOPER VISION, SCOTTSVILLE, NEW YORK SHEET NO . 1 OF 2 

CONTRACTOR: NOTHNAGLE DRILLING COMPANY LOCATION: See Plan 

DR I VE CORE DRILLI NG EQUI PMENT & PROCEDURES 
ITEM CAS ING SAMPLER BARREL ELEVATION: 

I RIG TYPE: CME - 75, Truck Mount DATUM: 
TYPE Augers SS -- BIT TYPE: - - START: 9 July 1997 
INSIDE DIAMETER (IN) 4-1/4 1-3/8 - - DRILL MUD: - - FINISH: 9 July 1997 
HAMMER WEIGHT (LB) -- 140 - - OTHER: - - DRILLER: K. Busch 

I 
HAMMER FALL (IN) -- 30 - - H&A REP: J. Marschner 

DEPTH VJICRO- SAMPLER SAMPLE SAMPLE STRATA 
TIP BLOWS NUMBER & DEPTH CHANGE VISUAL CLASSIFICATION AND REMARKS 

(FT) READING PER 6 IN RECOVERY (FT) (FT) 

I 5 Sl 0 . 0 Medium dense brown SILT, trace gravel and fine sand, moist. 

- - ND 6 -GLACIAL OUTWASH-
10 4 11 /24 11 2.0 

I 
- - 8 

9 S2 2.0 Same. 
- - ND 7 

17 12 " / 24" 4.0 
- - 19 4.0 

I 9 S3 4.0 Very dense brown SILT, little fine sand, trace gravel, moist. 
- s - ND 21 -GLACIAL TILL-

41 20"/24" 6.0 

- - 91 

I 
71 S4 6.0 Same . 

- - ND 100/.5 n 12"/12 " 1. o r 
,_ -

134 37 SS 8.0 Same, except sweet odor . 

I 
,_ - 100/ . 5 n 10"/12 " 9. o r 
- 10 -

11 S6 10.0 Same, except sweet odor. 

I 
,_ - 124 100/.5 n 12"/12" 11. o r 
- - 12.0 - - -- -- -- -- ---- - - ---- -- - - - -- -

42 S7 1 2 .0 Same, except gray-brown and sweet odor. 

I 
,_ - 245 100/ .3 n 8 11 /8 11 12. a r 
._ -

54 

~ 
SB 14. 0 r Same, except wet. 

>-- 15 - 149 100/.3 8 11 /8 " 14.8 -GLACIAL TILL-

I ,_ -
61 S9 16.0 Same, except wet. 

,_ - 57 87 
77 22"/22" 17.9 

I - - 100/.4 

--- -

I 
- 20 - 41 SlO 19.5 Same, except wet. 

19 100/.5 n 12" / 12" 20. s r 
- -
- -

I ND 100/.5 l Sll 22.0 [ Same, except wet. 

- - 6"/6" 22.5 

- -

I 
ND 78 Sl2 24 . 0 Same , except wet. 

- 25 - 100/.4 11"/ll " 24.9 

WATER LEVEL DATA SAMPLE IDENTIFICATION SUMMARY 

I DEPTH (FT) TO: OVERBURDEN (LIN FT): 28.0 
DATE TIME ELAPSED 0 Open End Rod 

TIME (HR) BOTTOM BOTTOM WATER T Thin Wall Tube ROCK CORED (LIN FT): - -
OF CASING OF HOLE u Undisturbed Sample 

I 
s Spli t Spoon SAMPLES : 13S 

BORING NO. B-205 



I 
H&A OF NEW YORK, ROCHESTER, NEW YORK BORING NO. B-205 

Consulting Geotechnical Engineers, TEST BORING REPORT FILE NO. 70665-002 
Geologists and Hydrogeologists SHEET NO. 2 OF 2 I 

DEPTH MICRO- SAMPLER SAMPLE SAMPLE STRATA 
TIP BLOWS NUMBER & DEPTH CHANGE VISUAL CLASSIFICATION AND REMARKS 

(FT) READING PER 6 IN RECOVERY (FT ) (FT) I 
- -

ND 65 S13 26 . 0 Same, except wet. 

- - 81 - GLACIAL TILL-
65 18" / 24" 28.0 

I 
- - 90 

Bottom of Boring at 28.0 ft. 

- -I 
- 30 -

I - -

- -
- -

- -I 
- 35 -

I - -

- -

I - -

- -
- 40 -

- -I 
- -
- -I 
- -

I - 45 -

- -

I - -

- -

- -
--

- so -I 
- -

- -I 
- -

I - -
- ss -

I - -
- -
- -

- -I 
I 

- 60 -

- -
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PROJECT: 

LOCATION: 

CLIENT: 

CONTRACTOR: 

H&A OF NEW YORK 

CONSULTING GEOTECHNICAL ENGINEERS 

GEOLOGISTS AND HYDROGEOLOGISTS 

WELL INSTALLATION 

SCOTTSVILLE, NEW YORK 

COOPERVISION 

NOTHNAGLE DRILLING 

OVERBURDEN GROUNDWATER MONITORING WELL REPORT 

FILE NO.: 

WELL NO. : 

LOCATION: 

70665-002 

MW-205 

SEE PLAN 

DRILLER: K. BUSCH RIG TYPE : CME- 75, TRUCK-MOUNT SHEET: 1 OF 1 

INSTALLATION DATE: 8 JULY 1997 

Survey 

Datum NGVD 

Ground 

Elevation: 578.03 

s 
u 
M 

M 

A 

R 

I n 

z 0 

E t 

s t 

0 0 

I 

L s 

c 

C a 

0 1 

N e 

D 

I 

T 

I 

0 

N 

s 

-GLACIAL 

OUTWASH-

4.0 ft . 

- GLACIAL 

TILL-

28 . 2 ft . 

Remarks: 

- CONCRETE 

1. 5 ft. 

-BENTONITE/ 

CEMENT GROUT-

18.0 ft. 

-BENTONITE 

PELLETS-

20 . 0 ft. 

-QUARTZ 

SAND-

28 . 2 ft. 

I 

I 
I 

I 
I 
I 
I 
I 
I 

INSPECTOR : 

~--- Depth below ground 

surface of protective casing. 

-1-- --Depth below ground 

} 

surface of riser pipe. 

Thickness of Surface Seal 

Type of Surf ace Seal 

[indicated all seals showing depth, 

thickness and type] 

~Type of Protective Casing 

-t---- Inside Diameter of Protective Casing 

~Depth of Bottom of Protective Casing 

I 
4---4--1 -~ Inside Diameter of Riser Pipe 

~Type of Backfill Around Riser 

~Diameter of Borehole 

J. MARSCHNER 

0.0 ft . 

0. 5 ft. 

1. 5 ft. 

Concrete 

Roadway Box 

8 . 0 in. 

19.4 ft. 

2.0 in. 

Bentonite/Cement Grout 

8.0 in. +/-

I 

I 
Type of coupling (threaded, welded, etc.) Threaded 

l---+--1--
1
--Depth of Bottom of Riser 21.2 ft. -- -+1---Type of Wellscreen PVC 

I 
1---t---1--

1
--screen Slot Size 0.010 in . 

-
- -t----Diameter of Wellscreen 2. O in. 

-
- I Type of Backfill Around Wellscreen Quartz Sand 

- 1---Depth of Bottom of Wellscreen 28.0 ft. 

28.2 ft. 

I Well No. MW-205 
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LABELLA ASSOCIATES, P.C. 

300 STATE STREET, ROCHESTER, NEW YORK 

ENVIRONMENTAL ENGINNEERING CONSULTANTS 

CONTRACTOR 

DRILLER 

LABELLA REPRESENTATIVE 

TYPE OF DRILL RIG 

AUGER SIZE AND TYPE 

OVERBURDEN SAMPLING METHOD 

ROCK DRILLING METHOD 

Marcor Environmental 

Paul Willey 

Dennis Peck 

Geo-Probe 

NA 

Macro-core 

NA 

PROJECT 

COOPERVISION 

711 NORTH ROAD 

SCOTTSVILLE, NEW YORK 

BORING LOCATION 

GROUND SURFACE ELEVATION DATUM 

START DATE 4/11 /97 END DATE 4/11 /97 

WATER LEVEL DATA 

BORING# MW-1 

SHEET OF 1 

JOB #97076 

CHKD. BY DP 

DATE TIME WATER CASING REMARKS 

EQUIPMENT D 

E SAMPLE SAMPLE DESCRIPTION 
p INSTALLATION 

1----,-.--,-.---,----..--------' 
T BLO NO. DEPTH N-VALUE RECOVERY 

H / 6" (FT.) /ROD(%) (INCHES) LOG , ~OISfURE 

brown top soil and organics 

t----+---+-- --+---+-------<Dark brown Sandy SILT, little coarse Sand, 

trace Gravel 

moist 0 

Granular bentonite seal 0-2.5' 

1" PVC riser 
~--

0 

___ Sand pack2.5-14' 

6 !----+---+-- --+---+-- -----< . . . very comp act , sweet odor 

8 moist 7 
!----+-- -+-- --+---+-------< 

8 
t---t-- -t-- --+---+-------< 

1 • PVC well screen 9 
1----t---+----+- --+-------< 

10 
!----+---+----+- - - +-------< 

18 moist/wet 11 
t----+-- -1-- --+---+-------< 

12 t----+---+----+---+-------<Gray SILT, little Gravel, very compact 

3 13 
l----+-- -+--- -+---1-------l 

14 
l---+--+----+---1-------'f--------------~ 

- o.. _. 
l----+---+----+---1-------lBoring terminated at 14' 

15 
1----+---+----+---1-------l 

16 

LEGEND NOTES: 

S - SPLIT SPOON SOIL SAMPLE 

U - UNDISTURBED SOIL SAMPLE 

C - ROCK CORE SAMPLE 

Set 1" ID PVC tempoary well point, screened from 4'-14', sand pack 2.5'-14', granu lar bentonite 0'-2.5' 

GENERAL NOTES: 

LBA 

1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL. 

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER 

MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE 

BORING# MW-1 
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\..ABELLA ASSOCIATES, P.C. 

300 STATE STREET, ROCHESTER, NEW YORK 

ENVIRONMENTAL ENGINNEERING CONSULTANTS 

PROJECT 

COOPERVISION 

711 NORTH ROAD 

SCOTTSVILLE, NEW YORK 

BORING # MW-2 

SHEET 1 OF 1 

JOB#97076 

_ CHKQ ey .. 
CONTRACTOR Marcor Environmental BORING LOCATION --. 
DRILLER Paul Willey 

LABELLA REPRESENTATIVE 

TYPE OF DRILL RIG 

AUGER SIZE AND TYPE 

OVERBURDEN SAMPLING METHOD 

ROCK DRILLING METHOD 

D 

Dennis Peck 

Geo-Probe 

NA 

Macro-core 

NA 

GROUND SURFACE ELEVATION DATUM 

START DATE 4/11 /97 END DATE 4/11 /97 

WATER LEVEL DATA 

DATE TIME WATER CASING REMARKS 

EQUIPMENT 

E 
p 

SAMPLE SAMPLE DESCRIPTION 

INSTALLATION 
1-----.-----.-----,----..------' 

T BLO NO. DEPTH N-VALUE RECOVERY 

H I 6" (FT.) /ROD(%) (INCHES) LOG MOISTURE PID 

brown top soil and organics Granular bentonite seal 0-1' 

f-----+----+----1-----1--------<SAND and GRAVEL (Fill) 

2 1----1---1----+---+---___. 

3 
t----+---+----+--- +-----l 

4 
1----+---+----+---t-----l 

5 1---+--l----+---+--- --I 

6 t----+---+----+---+-----l light brown Sandy SILT, little Gravel, very compact 

7 
t--- -+---+----+---t-----l 

8 
f-----1---1----!---- -1--------< 

9 
f----1---l----1-----1-- ------< 

10 1---+---+----l-----+---~ 

moist 

wet 

1" PVC riser 
1----

1----Sand pack 1-10' 

moist 

1 " PVC well screen 

0 

0 

0 

11 moist 0.2 

12 
l----t---t----+---t-----1------------------4 

1----t---t----+---t-------jBoring terminated at 12', caved in to 10' 

13 I----+--+---+----+---~ 

14 
l----+---+----t----1----~ 

15 
l----+---+----t----1----~ 

16 

LEGEND NOTES: 

S - SPLIT SPOON SOIL SAMPLE 

U - UNDISTURBED SOIL SAMPLE 

C - ROCK CORE SAMPLE 

Set 1" ID PVC tempoary well point, screened from 2-10", sand pack 1 '-10', granular bentonite 0'-1' 

Boring caved in to 10' and well had to be set at this depth 

Boring situated adjacent to new electrical service trench , causing wet conditions 

GENERAL NOTES: 

LBA 

1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL. 

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER 

MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE 

BORING # MW-2 

...... 

N 

0 

T 

E 

s 

--. 
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LABELLA ASSOCIATES, P.C. 

300 STATE STREET, ROCHESTER, NEW YORK 

ENVIRONMENTAL ENGINNEERING CONSULTANTS 

CONTRACTOR Marcor Environmental 

DRILLER 

LABELLA REPRESENTATIVE 

TYPE OF DRILL RIG 

AUGER SIZE AND TYPE 

OVERBURDEN SAMPLING METHOD 

ROCK DRILLING METHOD 

D 

Paul Willey 

Dennis Peck 

Geo-Probe 

NA 

Macro-core 

NA 

PROJECT BORING # MW-3 

COOPERVISION SHEET 1 OF 1 

711 NORTH ROAD JOB # 97076 

SCOTTSVILLE, NEW YORK CHKD. BY DP 

BORING LOCATION 

GROUND SURFACE ELEVATION DATUM 

START DATE 4/11 /97 END DATE 4/11 /97 

WATER LEVEL DATA 

DATE TIME WATER CASING REMARKS 

EQUIPMENT 

E 

p 
SAMPLE SAMPLE DESCRIPTION 

INSTALLATION 
1----,----,---- -,----..--- - --' 

T BLO NO. DEPTH N-VALUE RECOVERY 

H I 6" (FT.) /ROD(%) (INCHES) LOG MOISTURE PID 

Asphalt, crushed stone Granular bentonite seal 0-2' 

1----+---+--- -+- - - +----___, SAND and GRAVEL (Fill) 

2 
1----+---+-- --+-- -+----___, 

3 
!----+---+-- --+---+----___, 

4 
1----+---+----+---+-----+--------------~ 

I--- -+---+-- - -+-- - +----- li ght brown Sandy Sil T, little Gravel, very compact 

5 
!----+-- -+-- --+--- +-----

61---+--i--- - +---+-- - ---I 

7 
1----+---+----+---+--------l 

8 
1----+-- -+--- -+--- +--------l 

91---+--i----+-- -+-- - ---I 

10 
1----+---+-- - -+- - -+--- - ----l 

11 
1----+---+----+---1----~ 

12 
l--- -+---+-- --+--- 1----___, 

13 
!----+---+----+---+----~ 

14 
l----+---+----+---+-----1---------------~ 

1----+---+-- --+----11---- --1Boring tenminated at 14', caved in to 10' 

15 
1----+---+----+---+----~ 

16 

LEGEND NOTES: 

- - -
moist 0 

moist 

3/4" PVC riser 

0 

wet 4.5-5.5' 

Sand pack 2-1 0' - - -
0 

3/4" PVC well screen 

moist 

0.2 

moist 

S - SPLIT SPOON SOIL SAMPLE 

U - UNDISTURBED SOIL SAMPLE 

C - ROCK CORE SAMPLE 

Set 3/4" ID PVC tempoary well point, screened from 3-1 0", sand pack 2'-10', granular bentonite 0 '-2' 

Boring caved in to 1 O' and well had to be set at this depth 

GENERAL NOTES: 

LBA 

1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL. 

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER 

MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE 

BORING # MW-3 

N 

0 

T 

E 

s 
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I PARADIGM 
ENVIRONMENTAL 179 Lake Avenue Rochester, New York 14608 7 16·647-2530 FAX 71 6-647-3311 

lsERVICES, INC. 
Volatile Laboratory Analysis Report For Non-Pot able Wat er 

I 
Cl ient: Haley & Aldrich of New York Lab Proj ect No.: GE7054 

IClient J ob Sit e: 

Client J ob No.: 

New Well Sampli ng Lab Sample No.: 18797 

7066 5-002 Sample Type: Water 

M W-201 Date Sampled: 07/10/97 
Date Received: 07/ 10/97 

I Field Location : 

IField ID No .: N/A Date Analyzed: 07 / 11 /97 

VOLATILE HALOCARBONS RESULTS (ug/L) VOLATILE AROMA TICS RESULTS (ug/Ll 

Bro modichloromethane ND < 2 .0 Benzene ND < 2 .0 

Bromomethane ND < 2 .0 Chlorobenzene ND < 2.0 

Bromoform ND< 2 .0 Ethylbenzene ND < 2.0 

Carbon tetrachloride ND< 2 .0 Toluene ND < 2 .0 

Chloroethane ND< 2.0 m,p - Xylene ND < 2 .0 

Chloromethane ND< 2.0 o - Xylene ND< 2 .0 

2-Chloroethyl vinyl ether ND< 2 .0 Styrene ND< 2.0 

Chloroform ND < 2.0 

Dibromochloromethane ND < 2 .0 

1, 1-Dichloroethane ND < 2 .0 

1.2-Dichloroethane ND < 2.0 

1. 1-Dichloroethene ND < 2 .0 Ketones & Misc. 

trans-1,2-Dichloroethene ND< 2 .0 Acetone ND< 10.0 

1.2-Dichloropropane ND < 2 .0 Vinyl acetate ND < 5.0 

cis-1, 3-Dichloropropene ND< 2.0 2-Butanone ND< 5.0 

trans-1,3-Dichloropropene ND< 2.0 4-Methyl-2-pentanone ND< 5 .0 

Methylene chloride ND < 5 .0 2-Hexanone ND < 5 .0 

1, 1,2,2-Tetrachloroethane ND < 2 .0 Carbon disulfide ND< 2.0 

Tetrachloroethene ND < 2 .0 

1, 1, 1-Trichloroethane ND < 2 .0 

1, 1,2-Trichloroethane ND < 2 .0 

Tr ichloroethene ND < 2 .0 

V inyl Chloride ND < 2 .0 

I 
A nalytical M ethod: EPA 8240 ELAP ID No .: 10958 

I Comments: ND denotes Not Det ected 

I App m ved By ff,, ~ -
abOratory Director 

I 
GE7054V1 .XLS 

I 



I PARADIGM 
ENVIRONMENTAL 179 Lake Avenue Rochester, New York 14608 716-64 7-2530 FAX 716-64 7-331 1 

ISERVICES, INC. 
Volatile Laboratory Analysis Report For Non-Potable Water 

1 . 
Client : Haley & Aldrich of New York Lab Project No .: GE7054 

IClient Job Site: 

Client J ob No.: 

New Well Sampling Lab Sample No. : 18798 

70665-002 Sample Type: Water 

MW-202 Date Sampled: 07/10/97 
Date Received: 07/10/97 

IField Location : 

N/A Date Analyzed: 07/11 /97 Field ID No. : 

I 
VOLATILE HALOCARBONS RESULTS (ug/L) VOLATILE AROMA TICS RES UL TS (ug/L) 

Bromodichloromethane ND< 2.0 Benzene ND< 2.0 

Bromomethane ND < 2 .0 Chlorobenzene ND < 2.0 

Bromoform ND < 2 .0 Ethyl benzene ND < 2 .0 

Carbon tetrachloride ND < 2.0 Toluene ND< 2 .0 

Chloroethane ND < 2 .0 m,p - Xylene ND< 2.0 

Chloromethane ND < 2.0 o - Xylene ND< 2 .0 

2-Chloroethyl vinyl ether ND< 2 .0 Styrene ND< 2 .0 

Chloroform ND < 2 .0 

Dibromochloromethane ND < 2 .0 

1, 1-Dichloroethane 8.4 

1,2-Di chloroethane ND < 2 .0 

1, 1-Dichloroethene 17.9 Ketones & Misc. 

trans-1,2-Dichloroethene ND< 2 .0 Acetone 26.5 

1, 2-D ichloropropane ND< 2 .0 Vinyl acetate ND < 5.0 

cis-1,3-Dichloropropene ND< 2.0 2-Butanone ND< 5 .0 

trans-1, 3-Dichloropropene ND < 2.0 4-Methyl-2-pentanone ND< 5.0 

Methylene chloride ND < 5 .0 2-Hexanone ND< 5.0 

1, 1,2,2-Tetra chloroethane ND < 2 .0 Carbon disulfide ND< 2 .0 

Tetrachloroethene ND < 2.0 

1, 1, 1-Trichloroethane 6 1.3 

1, 1,2-Trichloroethane ND < 2 .0 

Trichloroethene 8.0 

Vinyl Chloride ND < 2.0 

I 
A nalytical Method : EPA 8240 ELAP ID No.: 10958 

I Comments: ND denotes Not Detected 

I Approved By P , ~~~..-~~~----na,,_b_o_r_a_t_o-ry_D_i-re-ct_o_r ____ _ 

I 
GE7054V2 .XLS 

I 



i=>ARADIGM 
ENVIRONMENTAL 179 Lake Avenue Rochester, New York 14608 716-647-2530 FAX 716-647-3311 

f ERVICES, INC. 
Volatile Laboratory Analysis Report For Non-Pot able Water 

llient : Haley & Aldrich of New York lab Project No. : GE7054 
Client J ob Site : 

llient J ob No .: 

New Well Sampling l ab Sample No.: 18799 

70665-002 Sample Type: Water 

MW-203 Dat e Sampled : 07/1 0 /97 
Date Received : 07/ 10/97 

l ield Location : 

Field ID No .: NIA Date Analyzed: 07/11 /97 

VOLATILE HALOCARBONS RESULTS (ug/L) VOLATILE AROMA TICS RES UL TS (ug/L) 

Bromodichloromethane ND < 2.0 Benzene ND< 2 .0 

Bromomethane ND < 2.0 Chlorobenzene ND < 2 .0 

Bromoform ND < 2 .0 Ethyl benzene ND< 2 .0 

Carbon tetrachloride ND< 2.0 Toluene ND< 2 .0 

Chloroethane ND< 2 .0 m,p - Xylene ND< 2 .0 

Chloromethane ND < 2.0 o - Xylene ND< 2.0 

2-Chloroethyl vinyl ether ND < 2.0 Styrene ND< 2.0 

Chloroform ND < 2 .0 

Dibromochloromethane ND < 2.0 

1, 1 -Dichloroethane ND < 2 .0 

1, 2-Dichloroethane ND < 2.0 

1, 1-Dichloroethene ND < 2.0 Ketones & Misc. 

trans-1, 2-Dichloroethene ND < 2 .0 Acetone 118.0 

1, 2-Dichloropropane ND< 2 .0 Vinyl acetate ND< 5 .0 

cis-1, 3-Dichloropropene ND < 2.0 2-Butanone ND< 5.0 

trans-1, 3-Dichloropropene ND < 2 .0 4-Methyl-2-pentanone ND< 5.0 

Methylene chloride ND < 5.0 2-Hexanone ND< 5.0 

1, 1,2,2-Tetrachloroethane ND < 2 .0 Carbon disulfide ND< 2.0 

Tetrachloroethene ND < 2.0 

1, 1, 1-Trichloroethane 3.3 

1, 1,2-Trichloroethane ND < 2.0 

Tr ichloroethene ND< 2 .0 

Vinyl Chloride ND< 2 .0 

Analytical Method : EPA 8 240 ELAP ID No. : 10958 

I 
I Comments : ND denotes Not Detected 

I 
Approved By --'k"'---""'----'-'~=-~,,____ _____ ~ ____ _ 

~yDirector 

I 
GE7054V3. XLS 

I 



I PARADIGM 
ENVIRONMENTAL 179 Lake Avenue Rochester, New York 14608 716-647-2530 FAX 716-647-3311 

I SERVICES, INC. 
V olatile laboratory Analysis Report For Non-Pot able Water 

I Client : Haley & Aldrich of New York lab Project No. : GE7054 

1 
Client Job Site : 

Client Job No .: 

New Well Sampling lab Sample No.: 18800 

70665-002 Sample Type: Water 

MW-204 Date Sampled : 07 /1 0 /97 
Date Received : 07/10/97 

IField Lo cation: 

Field ID No. : N/A Date Analyzed : 07/11/97 

I ;;:==================================================================================================! I VOLATILE HALOCARBONS 

I 
I 
I 
I 
I 

Bromodichloromethane 

Bro mo methane 

Bromoform 

Carbon tetrachlor ide 

Chloroethane 

Chloromethane 

2-Chloroethyl vinyl ether 

Chloroform 

Dibromochloromethane 

1, 1-Dichloroethane 

1,2-Dichloroethane 

1, 1-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

cis -1, 3-Dichloropropene 

trans-1, 3-Dichloropropene 

Methylene chloride 

1, 1,2,2-Tetrachlo roethane 

Tetrachloroethene 

1, 1, 1-Trichloroethane 

1, 1,2-Trichloroethane 

T richloroethene 

Vinyl Chloride 

Analytical Method : 

Comments: 

RES UL TS (ug/LI 

ND< 2 .0 

ND < 2 .0 

ND < 2 .0 

ND < 2 .0 

ND < 2 .0 

ND < 2 .0 

ND < 2 .0 

ND < 2 .0 

ND< 2 .0 

ND < 2 .0 

ND< 2.0 

ND < 2 .0 

ND < 2 .0 

ND < 2.0 

ND < 2 .0 

ND < 2.0 

ND< 5 .0 

ND < 2 .0 

ND < 2.0 

2 .7 

ND < 2.0 

ND< 2 .0 

ND< 2 .0 

EPA 8240 

ND denotes Not Detected 

Approved By _..,.&'--"'"'----'J1!;;1,'-=--=----.-p"-------------­
-~ory Director 

GE7054V4 .XLS 

VOLATILE AROMA TICS RES UL TS (ug/LI 

Benzene ND < 2 .0 

Chlorobenzene ND < 2.0 

Ethyl benzene ND< 2 .0 

Toluene ND < 2.0 

m,p - Xylene ND < 2 .0 

o - Xylene ND < 2 .0 

Styrene ND< 2 .0 

Ketones & Misc. 

Acetone 14.5 

Vinyl acetate ND < 5.0 

2-Butanone ND < 5.0 

4-Methyl-2-pentanone ND < 5.0 

2-Hexanone ND < 5 .0 

Carbon disulfide ND < 2 .0 

ELAP ID No .: 10958 



I PARADIGM 
ENVIRONMENTAL 179 Lake Avenue Rochester, New York 14608 716-647-2530 FA X 716-647-331 1 I SERVICES, INC. 

Volatile Laboratory Analysis Report For Non-Pot able Water 

I 
Client : Haley & Aldrich of New York lab Project No .: GE7054 

New Well Sampling l ab Sample No .: 18802 

70665-00 2 Sample Type: Water 
1 

Client Job Site : 

Clien t Job No.: 

M W- 205 Date Sampled : 07/10/97 
Date Received : 0 7/10/97 

I Field Location: 

N/A Dat e Analyzed : 07/1 5 /97 Field ID No .: 

I 
VOLATILE HALOCARBONS RESULTS (ug/L) VOLATILE AROMA TICS RESULTS (ug/L) 

Bromod ichloromethane ND < 10000 Benzene ND < 10000 

Bro mo methane ND < 10000 Chlorobenzene ND < 10000 

I 
Bromoform ND < 10000 

Carbon tetrachloride ND < 10000 

Chloroethane ND < 10000 

Ethylbenzene ND < 10000 

Toluene ND < 10000 

m,p - Xylene ND< 10000 

Ch loromethane ND < 10000 o - Xylene ND< 10 000 

2-Chloroethyl vinyl ether ND < 10000 Styrene ND< 10000 

Chlorofo rm ND < 10000 

Dibromochloromethane ND < 10000 

1. 1-Dichloroethane 153107 

1 ,2-Dich loroethane ND < 10000 

1, 1-Dichloroethene ND < 10000 Ketones & Misc. 

trans- 1, 2-Dichloroethene ND < 10000 Acetone ND < 50000 

1,2-Dichloropropane ND < 10000 Vinyl acetate ND < 25000 

cis -1,3-D ichloro propene ND < 10000 2-Butanone ND < 25000 

trans-1 ,3-Dichloropropene ND < 10000 4-Methyl-2-pent anone ND < 25000 

Methylene chloride ND < 25000 2-Hexanone ND < 25000 

1, 1,2,2-Tetrachloroethane ND < 10000 Carbon disulfide ND < 10000 

Tetrachloroethene ND < 10000 

1, 1, 1-Trichloroethane 4208 12 

1, 1,2-Trichloroethane ND < 10000 

Trichloroethene ND < 10000 

Vinyl Chloride ND < 10000 

A nalyti ca l Method : EPA 8240 

I 
ELAP ID No .: 10958 

I Comments: ND denotes Not Det ect ed 

I A pproved By -~k-~~~~---,--~--:::::---.. _______ _ 
~ratary Director 

I 
GE7054V6 .XLS 

I 



IPARADIGM 

I 

NVIRONMENTAL 

ERVICES, INC. 

Client: f lient J ob Site: 

Client Job No. : 

lield Location: 

field ID No.: 

179 Lake Avenue Rochester, New York 14608 716-647-2530 FAX 716-647-3311 

Volatile Laboratory Analysis Report For Non-Potable Water 

Haley & Aldrich of New York Lab Project No. : GE7054 
New Well Sampl ing Lab Sample No.: 1880 1 

70665-002 Sample Type: Water 

Trip Blank Date Sampled: 07/10/97 
Date Received: 07/1 0/97 

N/A Date Analyzed: 07/11 /97 

VOLATILE HALOCARBONS RESULTS (ug/L) VOLATILE AROMA TICS RESULTS (ug/L) 

Bromodichloromethane ND< 2.0 Benzene ND< 2 .0 

Bromomethane ND < 2 .0 Chlorobenzene ND< 2 .0 

Bromoform ND < 2.0 Ethylbenzene ND < 2.0 

Carbon tetrachloride ND < 2 .0 Toluene ND < 2.0 

Chloroethane ND < 2.0 m,p - Xylene ND < 2 .0 

Chloromethane ND< 2.0 o - Xylene ND< 2.0 

2-Chloroethyl vinyl ether ND < 2.0 Styrene ND< 2 .0 

Chloroform ND < 2.0 

Dibromochloromethane ND< 2 .0 

1, 1-Dichloroethane ND< 2 .0 

1,2-Dichloroethane ND< 2.0 

1, 1-Dichloroethene ND< 2.0 Ketones & Misc. 

trans -1, 2-Dichloroethene ND < 2.0 Acetone ND < 10.0 

1 ,2-Dichloropropane ND < 2 .0 Vinyl acetate ND < 5.0 

cis -1 , 3-Dichloropropene ND < 2 .0 2-Butanone ND< 5.0 

trans-1, 3-Dichloropropene ND < 2 .0 4-Methyl-2-pentanone ND < 5.0 

Methylene chloride ND < 5 .0 2-Hexanone ND < 5.0 

1, 1,2,2-Tetrachloroethane ND < 2 .0 Carbon disulfide ND< 2.0 

Tetrachloroethene ND < 2 .0 

1. 1, 1-Trichloroethane ND < 2 .0 

1, 1, 2-Trichloroethane ND< 2 .0 

Trichloroethene ND< 2 .0 

Vinyl Chloride ND < 2.0 

I 
Analyt ical Method: EPA 8240 ELAP ID No .: 10958 

I Comments : ND denotes Not Detected 

I ?' 
Approved By -~~-~~~~L~a._,..,..ra_t_o_r_y_D_i_r_e_ct_o_r ___ _ 

I 
GE7054V5.XLS 

.I 



I PARADIGM 

I 
ENVIRONMENTAL 

SERVICES, INC. 

179 Lake Avenue Rochester, New York 14608 716-64 7-2530 FAX 7 16-647-3 311 

Volat ile Laboratory Analysis Report For Non-Pot able W ater 

I 
Client : Hale;t & Aldrich of New York 

IClient J ob Site: New W ell Sampling 

Client J ob No. : 70665-002 

I Field Location : N/A 

IField ID No .: N/A 

VOLATILE HALOCARBONS RESULTS (ug/L) 

Brom odichloromethane ND < 2 .0 

Bro mo methane ND < 2 .0 

Bromoform ND < 2 .0 

Carbon tetrachloride ND < 2 .0 

Chloroethane ND < 2.0 

Chloromethane ND < 2 .0 

2-Chloroethyl vinyl ether ND < 2 .0 

Chloroform ND < 2 .0 

Dibromochloromethane ND < 2 .0 

1, 1-Dichloroethane ND < 2 .0 

1,2-Dichloroethane ND < 2 .0 

1, 1 -Dichloroethene ND < 2 .0 

trans- 1, 2-Dichloroethene ND < 2 .0 

1,2-Dichloropropane ND < 2 .0 

cis- 1, 3-Dichloropropene ND < 2 .0 

trans- 1 , 3-D ichloropropene ND < 2 .0 

Methyle ne chloride ND < 5 .0 

1, 1, 2 ,2-Tetrachloroethane ND < 2 .0 

Te trachloroethene ND < 2 .0 

1, 1, 1-Trichloroethane ND < 2 .0 

1, 1,2-Trichloroet hane ND < 2 .0 

Tri chloroethene ND < 2 .0 

Vinyl Chloride ND < 2 .0 

I 
A nalytical Method : EPA 8240 

I Comments: ND denotes Not Detected 

I 
I 
I 

Apprnved By fj.,, ~ aboratorv Director 

GE7054 Q 1 .XLS 

Lab Project No. : GE7054 
Lab Sample No .: N/A 

Sample Type: V OA Water Blank 

Dat e Sampled: N/A 
Date Received : N/A 
Date Analyzed: 7 / 11&14/97 

VOLATILE AROMA TICS RES UL TS (ug/L) 

Benzene ND < 2 .0 

Chlorobenzene ND < 2 .0 

Ethyl benzene ND < 2 .0 

Toluene ND < 2 .0 

m,p - Xylene ND < 2 .0 

o - Xylene ND < 2 .0 

Styrene ND < 2 .0 

Ketones & Misc. 

Acetone ND < 10 .0 

Vinyl acetate ND < 5 .0 

2-Butanone ND < 5 .0 

4-Methyl-2-pentanone ND < 5 .0 

2-Hexanone ND < 5.0 

Carbon disulfide ND < 2 .0 

ELAP ID No. : 10958 
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PARADIGM 
ENVIRONMENTAL 

SERVICES, INC. 

179 Lake Avenue Rochester , New York 14608 716-647-2530 FAX 7 16-647-3311 

VOLATILES 
SURROGATE RECOVERY SUMMARY FORM 
Water Method 

Lab Sample ID Field Location 

Blank 7 /1 1 /97 N/A 

Blank 7 / 14/97 N/A 

LCS N/A 

LCSD N/A 

18797 MW-201 

18797MS MW-201 

18797MSD MW-201 

18798 MW-202 

18799 MW-203 

18800 MW-204 

18801 Tr ip Blank 

18802 MW-205 

Surrogate Recovery Windows 
EPA SW-846 8240 

GE705403 .XLS 

- -

Toluene d-8 

104 

10 5 

101 

113 

105 

99 

95 

100 

104 

10 2 

103 

99 

Toluene-dB 
BFB 
1,2-DCE-d4 

Percent Recovery 

BFB 

96 

103 

99 

101 

97 

10 3 

100 

96 

94 

99 

10 7 

97 

88-110 % 
86-115% 
76-114% 

1, 2-DCE-d4 

112 

111 

109 

109 

108 

108 

10 7 

105 

109 

111 

98 

108 



I 
PARADIGM 

INVIRONMENTAL 

rERVICES, INC. 

179 Lake Avenue Rochester, New York 14608 716-647-2530 FAX 71 6-647-3311 

VOLATILES 

I 
I 

LABO RA TORY CONTROL SAMPLE RECOVERY SUMMARY FORM 
Wat er Method 

II 
It~: Samole ID 

Field Location 

N/A 

1 lcs Dup N/A 

8797M S MW-201 

11 8797M SD MW-201 

II 
II 
11 

ll 
I 

LCS Recovery 

t indows 
LP SOW OLM01 .0 

SW-846 8240 

I 
I 
I 
I 

--

1 , 1-Dichloro Trichloro 
ethene 

103 

112 

101 

97 

VOLATILE 
1 , 1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chiaro benzene 

ethene 

94 

99 

99 

94 

Percent Recovery 

Benzene Toluene 

100 93 

106 108 

105 96 

101 9 1 

{CLP SOW} 
61-145 % 
7 1-1 20 % 
76-127% 
76-125% 
75-1 30% 

GE7054Q2.XLS 

Chiaro 
benzene 

100 

106 

106 

101 

{SW84 6} 
D-234% 
71-157% 
37-151% 
47-150% 
37-160% 
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ENVIRONMENTAL 
SERVICES, INC. 
179 Lake Avenae 
Rochester, NY 14608 

(716) 647-2530. (800) 724-1997 
FAX (716) 647-3311 
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05 / 3 0 / 97 FRI 15 : 57 FAX LaBella Associates ~ 00 6 

I 
PARADIGM 

I ENVIRONMENTAL 

SERVICES, INC. 179 L11ka Avenua Rochester, New Yorlr: 14608 716-647-2530 FAX 716-847-3311 

I Volatile Organic Compound Laboratory Analysi.s Report For Soil/Sludge 

I Client: L11Bella Astioclates Lab Project No: GE6590 
Lab Silmple No: 17495 

Client Job Site: 

I Client Job No: 

Cooper Vision 
Sample Type: Soil 

N/A 
Date Sampled: 04/1 , {97 

I 
Field location: 
Field ID No : 

TB·1, 10·12 ' Data Received: 04/1 4 /9 7 
N/A Date Al"lalyied: 0 4 11 7 /97 

I VOLATILE HALOCARBONS RESULTS (ug/Kgl VOLATILE. AROMATICS RESULTS (ua/Kg) 

Bromodichloromethane NO< 32 1 Benzene: ND< 321 
8 rom ometh;me ND< 321 Chlorobenzene ND < 321 
Bromoform ND< 321 Ethy lbeniene ND < 321 I 
Carbon tstrachloride ND< 321 Toluene ND < 321 
Chloroethane ND< 321 m ,p - Xy lene ND< 321 

Chloromethane ND< 32 1 o ·Xy lene ND< 321 
2-Chlaroethyl vinyl ether ND< 3.2 1 Styrene ND< 321 I 
Chloroform ND< 32 1 
Dibromochloromethane ND< 321 
1 , 1 -Dichloroathane ND < 321 I 
1,2-Dichloroethane ND< 321 
1, 1-Dichloroe1hene ND< 321 
trains-1 ,2 -Dichloroethene ND< 321 Ketones & Misc. 
1 ,2-Dichlaropropane NO < 32 1 Acetone ND < 1284 I 
ci&· 1 ,3-Dichloroprcpene ND< 32 1 V inyl aicet ete NO < 642 
t rans-1 ,3-Dichloropropene ND< 32 1 2-Butanane ND < 642 
Methy lene chloride ND< 321 4 -Methyl- 2-pent anone ND < 642 I 
1, 1,2 ,2·Tetrachl oroethane ND< 32 1 2-Hexanone ND< 642 
Tetrachl oroethene ND < 3 2 1 Carbon disulfide ND < 642 
1, 1, 1 -Trichloroethene 1964 
1, 1 ,2· Trichloroethane ND< 321 I 
Trichloroethene ND< 32.1 
V inyl Chloride NO< 32 1 --I 
Anal ytical Method: EPA 824 0 ELAP ID No: 10958 

I Comment s '. ND denotes Not Det ected 

I 
I 
I 

GeSS90V1 . )(LS 

I 



05/ J0 / 97 FR I 15 : 57 FA.1 LaBel l a Associ ates ~007 

I PARADIGM 

I ENVIRONMENTAL 

SERVICES, INC. 
179 Laka Averl\le RoenaS'ler, New York 14608 7 16-647·2530 FAX 71 6·647 -3311 

I 
Volati le Organic Compound Laboratory A nalysis Repon For Soil/Sludge 

I Cl ient: LaBelle As:sociates 

I Client Job Site: Cooper Vision 

Client Job No: NIA 

I Field Location : 
Field ID No ; 

TB-1 , 2-14 ' 
NIA 

I 
I VOLATILE HALOCAFIBONS RESULTS (uglKgl 

I 6romodichloromethane ND< 8.6 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Bromomethene NO< 

Bromofo rm ND < 
Carbon tetrachlor ide ND< 

Chloroethane ND< 

Chloromethane ND < 

2-Chloroethyl vinyl ether ND < 

Chlorofo,m NO< 

Dibromochloromathane NO< 

1, 1-0 ichloroet hane 

1,2·Dichlotoethane ND< 

\, 1 -Oichloroethene NO< 

trans-1 ,2-0ichloroethene NO < 

1,2-Dichloropropane ND < 

cis-1, 3-Dichlo ropropene ND< 

trans-1,3-0ichloroprop&ne NO< 

Metnylene chloride ND< 

1, 1,2 ,2·Tetrachloroetl1ane NO< 

T etraehlctoethene ND< 

1, 1, 1 ·Trichloroethane 

1, 1 ,2-Triehioroathane ND< 

Trichloroethene ND< 
Vinyl Chloride ND< 

Analyt ice l Method: EPA 8240 

Comments : NO denotes Not Detected 

Approved By £,.,, ~ Laboratorvte:: 
GE6590V2 .XLS 

8. 6 
a.e 
8.6 

8.6 
s.e 
8 .6 

S.6 

8 .6 

353.1 

8 .6 

6.6 

S.5 
8.6 

8.6 

6.6 
21.5 

8. 6 
8 .5 

199 .2 

8.6 

B.6 
!!J .6 

Lab Project No: GE6590 
Lab Sample No : 17496 

Sam ple Type: Soi l 

Date Sampled: 0411 1 /97 
Date Received: 04/ 14/97 
Date Analyzed : 04/18/97 

VOLATlLE AROMATICS RESUI.. T5 lug/Kg) 

Bel'\ Zit lie ND< 8 .6 

Chlorobenzene ND< B.6 
Ethylbenzene ND< 8 .6 

Toluene NC< 6.6 

rn ,p - Xylene NO< 6.6 

o - Xylene ND < 8.6 

Styrene ND< e.s 

K•tones &, Misc. 

Acetona 65 .3 

Vinyl aceta"te ND< 2 1.5 

2-Bvtanone ND< 21 .5 

4·Methyl·2· pentanone ND< 21.5 

2-He.xenone ND< 2.1.5 

Carbon disultida ND< 2 1. !5 

- -

E.LAP !D Ne : 10956 
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05 /. 30/ 97 FRI 15 : 58 FAX LaB elle As sociates 

PARADIGM 
ENVIRONMENTAL 

SERVICES. INC . 

Client: 
Client Job Site : 

Client Job No.: 

Field Location : 

Field ID No. : 

179 Lake Avenue Rochest1r. New York 14608 71 6-647·2530 FAX 716-647-3311 

V olatile Laborat ory Analysis Report For Non-Potable Water 

L1;1Bella Anociates Lab Project No. : GE.6603 
Cooper Vision Lub Sampfe No. : 17529 

N/ A Sample Type: Water 

MW- 1 Date Sampled: 0 4 /1 6/97 
Date Received : 04/1 6 /97 

NIA Date Analyzed: 04/21/97 

~011 

VOLATILE HAL.OCARBONS R~S!J L. TS (u9/L) VOLATILE AROMATICS RESU LTS (ug/Ll 

Bromodichloromethane ND< 5000 eanzene ND< 5000 

eromomethane ND< 5000 Chlorobenzene ND < !>000 

Bromoform ND< 6000 Ethylbeni ene NO< 5000 

Carbon tetrachloride ND< 5000 Toluaria ND< 5000 

Chloroetharie ND< 5000 m,p - Xylene ND< 5000 

Chloro math ane ND< 5000 o - Xylene ND < 5000 

2-Chloroethyl vinyl ethar NO< 5000 Styrene ND < 5000 
Chlorofo rm ND < 5000 

Dibromochioromethane ND< 5000 

1, 1-Dichloroeth irne 25823 
1,2-0 ichloroethane ND< 5000 

1, 1 ·Dichloroethene 12356 Kotot1es & Misc . 

tram;-1 ,2-Dicnloroethene ND < 5000 Acet one ND< 25000 

1,2·Dlchloropropane ND< 5000 Vinyl acetate ND< 12500 

ci&-1 ,3-Dichloropropene ND < 5000 2-Butanone ND< 12500 

trans-1, 3-Dichloroi:iropene ND < 6000 4.-Methyl-2-pent.none ND < 12500 

Methylene chlorid11 ND< 12!.'>00 2·Hcxanone ND < 12500 

1, 1 ,2 ,2-Tii!t n11::hloroeth11ne ND< 5000 Carbon disulfide ND< !iOOO 

Tetrachloroethone ND < 5000 

1, 1, 1-Tri r;:hloroethane 370242 

1, 1,2 -TrichloroethaM ND< 5000 

Trichl oroethene ND< 5000 

Vinyl Chlor ide NO < 5000 
- -

Analyt ical Method: E.PA 8240 ELAP ID No.: 10 958 

Comments : ND denotes Not Detected 

Approved By _..:;.;L,~ .... vil:::P~i:w::..,,,.__ ____ ..... ___ _ _ 
~ry Director 

GE6603V3 .XLS 
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051. 30 / 97 FRI 15 : 58 FAX LaBella Associ ates 

PARADIGM 
ENVIRONMENTAL 

SERVICES, INC. 

Cli ent: 
Client J ob Sit e: 

Client Job No .: 

Field Location: 

179 Lalca Avenue RochH ter, New Yorlc 14608 716·647-2530 FAX 7i6-647·3311 

Volatile Laborat ory Analysis Report For Non-Potable Water 

LaBella Associates Lab Project No. : GE6603 
Cooper Vision Lab Sample No.: 17528 

N/A Sample Type: Water 

MW-2 Oate Sampled: 04/16/97 
Date Received: 04/16/97 

il!Ol O 

1 
Field ID No .: N/A 011te Analyzed; 04/1 8 /97 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

VOLATILE HALOCARBONS RES UL TS (uglll 

Bromodichlorcmethane ND< 5.0 

Bromomethana NO< 5.0 

Bromoform ND< 5.0 

Carbon umaehloride NO< 5.0 

Cnloroethane ND< 5.0 

Chloromethane ND< 5.0 

2-Chloraethyl vinyl ether ND< 5 .0 

Chloroform ND< 5.0 

Dlbromochlorometha ne ND < 5.0 

1 , 1 -Dichloroethane 371. 6 

1,2-Dichloroethana ND< 5.0 

1, 1 -Oichloroethene 181 .7 

tran£-1 . 2-Cl ichloroethene NO< 5. 0 

1, 2·Dichloropropane ND< 5 .0 

cie-1,3-Dichloropropene ND< 5.0 

tnans· 1 . 3-D ichloropropene ND< 5 .0 

Methylene chloride NO < 12.5 

1, 1,2,2-Tetr&chloroethane ND< 5 .0 

Tetrechlaroethene 15 .7 

1, 1, 1-Trichloroethane 519 .3 

1, 1,.2-Trichloroet hane ND< 5 .0 

Trichloroethane 3S.5 

Vinyl Chloride ND< 5.0 

Analytical Method : EPA 8240 

Comments: ND denotes Not Detected 

Approved Bv _ _ ~...., ..... ~uqt-1<-11~""~"'""--------­
Ljjffuatori Director 

GE6603V2.XLS 

VOLATILE AROMATICS RESULTS fug/LI 

Be11une ND< 5 .0 

Chlorcb"nune ND< Ei.O 
Ethylbenzene ND< 5.0 

Toluene ND< 5.0 

ni,p - Xylene NO< 5 .0 

o - Xylene ND< 5 .0 

St yrene ND < 5.0 

Ke10l'\85 &. M isc. 

Acetone NO< 25 .0 
Vinyl acetate ND< , 2.5 

2-eut1mone ND< 12_5 

4·Methyl-2-pe11tanone ND< 12.5 

2-Hexanone NO< 12.5 
Coirbon disulfide ND < 5.0 

--

ELAP ID No.: 10958 
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05 / 30 / 97 FR I 15 : 58 FAX LaBella Associat es Ill 00 9 

PARADIGM 
ENVIRONMENTAL 

SERVICES, INC. 
179 Lek• Avenue Rochester. New York 14608 716-647 -2 530 FAX 716·647-3311 

Vol•tile Laboratory A nalysis Report For Non-Potable Weter 

Client: laBella A.sociates 
Client Job Site: Cooper Vision 

Client Job No. : NIA 

Field Locat ion : MW·3 

Field 10 No.: NIA 

VOLATILE HALOCARBONS AES UL TS lug/L) 

Bromodichlerometha11e ND< 40.0 

Bromomi=thane ND< 40.0 

eromofor m ND< 40.0 

Carbon tetr~ch lori de ND< 40.0 

Chloroethane ND< 40.0 

Chloromethane ND< 40.0 

2·Chloroathyl vinyl ether ND< 40.0 

Chloroform ND< 40.0 

Dibromochloromethsne ND < 40.0 

1, 1-Dicnloroethane 2030.9 

1,2·Dichloroethanlil ND< 40.0 

1, 1 ·Dichloroethene 629.7 

tran5- 1,2-0ichloroethene NC< 40.0 

1. 2-Dichloropropal')e ND< 40.0 

cls-1 , :3 -Dichloropropene ND < 40.0 

t rans-1,3-Dich!oropropene ND < 40 .0 

Methyl11no chlor ide ND< 100.0 

1, 1,2,.2-Tetracl'! loroethane ND<: 4-0 .0 

T em1chlotoethene ND< 40.0 

1, 1, 1 -T richloroethane 3262 .9 

1, 1,2-Trichloroethane ND < 40.0 

Trichloroet hane ND< 40.0 

Vinyl Chloride ND< 40.0 

A nalyt icel Method: EPA 824 0 

Comments : ND denotes Not Detected 

Approved By __.~ ...... ~~ .. ~-r:2~--... ~""-------­
~ r7atOrYDirector 

GE6603V1 .XLS 

Lab Project No. : GE6603 
Lab Sample No.: 17527 

Sample Type: Water 

Data Sampled: 0 4/ 16/97 
Date Received: 04/16/97 
Date Analyzed: 04/ 18/97 

VOLATILE AROMA TICS AESUL l S {ug/L) 

Benzene ND< 40.0 

Chlorobanzene NO< 40.0 

Ethylbenzene ND< 40.0 

Toluene ND< 40 .0 
m, p - Xylene ND< 40.0 

o •Xylene ND< 40 ,0 

Styrene ND< 40 .0 

Ketones & Misc. 

Acetone ND< 200.0 

Vinyl acliltate ND< 100.0 

2-Butanone ND< 100.0 

4-Methyl-2-pentanone ND < 100.0 

2-Hexanone ND< 100 .0 

Carbon disulfide ND< 40 .0 

--

ELAP ID No.: 10958 
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DATE RESULTS REPORTED SY: OATi:;/flMEI RECEIVEDJWLAB BY: I DfTElf•!'JIE I CARRIER P.HONE II 

L1 l(.,,l"' l ~n . 
DATmlME 

\ ::::., ; · \ '." \ ', . 
WHITE COPYaSAMPLE YELLOW COPYaFILE PINK COPY-REUNQUISHER 

t1' 
0 
() ,_.. 
QI 
M 
(l) 
en 

1§1 
0 
I-'-

"' 



0 5/30 197 FRI 15:5 9 FAX LaBella Asso ciates 

I .PARADIGM 

1· ENVIRONMENTAL 

SERVICES, INC. 

I 
Client : I Client J ob Site: 

Client Job No.: 

I Field Location: 

1 
Field ID No.: 

1"19 lek~ Avenue Rochester, New Yortc 14608 7 16·647-2530 FAX 716-647·3311 

. Volatile Laboratory A 11alysiiii Report For Non-Potable Water 

LaBella Assoc:iates 
Cooper Vision 

N/A 

MW-1 

N/A 

Lab Project No.: 
Lab Sample No. : 

Sample Type: 

Date Sampled: 
Date Received: 
Date Anafyzed: 

GE6701 
17804 

Water 

05 /06/9 7 
05 /06 /97 
05 /10/97 

~013 

VOLATILE HALOCARBONS RESULTS lug/L) VOLATILE AROMATICS RESULTS (uglll 

Elrgmodichloromettlane 

Bromomethane 

Sromoform 

C.rbQn tetraohlor ide 

Chloroethane 

Chton>meth8n11 

2-Chloroethyl vinyl ether 

Chloroform 

Oibromoohlorometh 11ne 

1, 1 ·Dlehloroeth ilne 

1.2·Dichloroathane 

1 , 1-0 ichloroethene 

trans- 1 ,2-Dil"hloroethene 

1,2·Dic.liloropropane 

c:i, -1 ,3-0 ichloroprcriena 

trans-1,3-Dichloropropene 

Methylene chlori de 

1, 1,2, 2-Tetr8chloroethana 

Tetrachloroathanlil 

1, 1, 1-lrichloroath1m e 

1, 1,2-Trichloroethane 

Ttichloroethene 

VI r1yl Chloride 

Analyt ical Method: 

I 
Com ments : 

I 
I 
I GE670 1V1 .XLS 

I 

ND< 5000 

ND< 5000 

ND< 5000 

NO< 5000 

ND< 5000 

ND< 5000 

NO< 5000 

ND < 5000 
ND < 6000 

12823 

ND< 5000 
18721 

ND< 5000 

ND< 5000 

ND< 5000 

NO< 5000 

ND< 12500 

ND < 500 0 

ND< 5000 
40071 0 

ND < 5000 

NO < 5000 

ND < 5000 

EPA 8240 

ND denotes Not Detected 

BenzGne 

Chlorobenzene 

Ethylben.zene 

Toluene 

m,p - Xylene 

o • Xy l1;1ne 

Styrene 

Ke1one& & Misc. 

Acetone 

Vinyl acetete 

2·Butenone 

4-Methyl-2-pentanoM 

2-Hexanona 

Carbon disulfide 

ND< 

ND< 

ND< 

ND< 

ND< 

ND< 

ND < 

NO< 

NO< 

ND< 

ND< 

NO< 
ND < 

ELAP ID No.: 10958 

5000 

5000 

5000 

5000 
5000 

600 0 

5000 

25000 

12500 

12500 

12600 

'1 2500 

5000 
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o s.f 30/ 97 FRI 15 : 59 FAX LaB el l a Associ ates 

PARADIGM 
~NV!RONMENT AL 179 l•ke Avenue hochastet , New York 14608 71 6-64 i' -2530 FA X 7 i 6 ·6 4 7-331 1 

SERVICES, INC. 

Volatile Laborat ory A nalysis Report For Non·Potable Water 

Client: L•Bella Asso<:iates Lab Project No.; GE6701 
Client Job Sit• ; Cooper Vision · Leb Sample No .: N/A 

Client Job No. : N/A Sample Type: VOA W ater Blk 

Field Location: NIA Dat e Sampled: N/A 
Date Received: NIA 

Aeld 10 No.: N/A Date Analy2.ed; 05/10/97 

VOLATILE HALOCAABONS RES UL TS tua/L) VOLATILE AROMATICS RESUL. TS (ug/ll 

Bromodlellloromethane ND< 2.0 Benz.en• ND< 2.0 

Bromometh1me ND< 2.0 Chlorobenzene ND< 2.0 
Bromoforrn ND< 2.0 Ethyl benzene ND< 2.0 

Cubon t etrachloride ND< 2.0 T1;1luene NO< 2 .0 

Ch loroethane ND< 2.0 m, p ·Xylene ND< 2.0 
Chloromethane ND< 2.0 o - Xylene ND< 2 .0 

2-Chloroethyl vinyl ether ND< 2.0 Styrene NO< 2.0 
Ch loroform NO< 2.0 

Dibromochloromethana ND< 2.0 

1 , 1 ·Dlehloroeth;me ND< 2.0 
1 ,2·Dichloroathane NO< 2.0 

1. 1-0 ichloroethena ND< 2.0 Ketones & Misc. 

trans- 1 ,.2.-Dichloroethene NO< 2.0 Acetone NO< 1 o.o 
1 ,2·Diehloropropane ND< 2.0 Vinyl acetate ND< 5.0 
ci&-1 ,3-D ichloropropene NO< 2.0 2-Butcinone NO< 5.0 

trans-1 ,3-0 ichloropropena ND< 2.0 4·MethYl·2-pentanone ND< &.O 
Methylene c hloride ND< 6 .0 2-Hexenone ND< 5.0 
1, 1 , 2 , 2· Tetr11chloroethane ND< 2.0 Carbon disulfide ND< z.o 
Tetra eh lo roethene ND< 2.0 

1 , 1 , 1 -Trichloroethane ND< 2.0 

1, 1,2·Trl c:hlotoet hane ND< 2.0 
Tdohloroethene ND< 2.0 
Vinyl Chloride ND< 2.0 

--
A nalytical Method: EPA 8240 ELAP ID No.: 10958 

Comments: ND denotes Not Detected 

Approved ey ~-4it:,......::l!!fj-=..;:..--JP,... ______ -_ _ ___ _ 
Jleb0f8tory Director 

GE6701 0 3.XLS 

I 

[41014 
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05 ( 30 / 97 FRI 15 : 59 FAX LaBella Associate s 

PARADIGM 
ENVIRONMENTAL 

SERVICES, INC. 

179 Lake Avenue Roc::hescer, Naw York 14608 716·647-21530 FAX 716-647·3311 

Lab Samole ID 

LCS 

LCS Dup 

LCS Recovery 
Windows 

VOLATILES 
LABORATORY CONTROL SAMPLE RECOVERY SUMMARY FORM 
Water Method 

Percent Recovery 

1, 1-Dich loro Tri chioro 
Field Locat ion ethene ethene 81mzene Toluene 

\ 
NIA 99 90 100 98 

N/A 101 90 99 95 

VOLATILE {CLP SOW} 
1 , 1 ·Dichloroethene 61 -1 45% 
Trichloroethane 71-120% 

CLP SOW OLM01.0 Benzene 76-127% 
SW-846 8240 Toluene 76-125 % 

C hloroben:zene 75-130% 

OE6701 Q1 .XLS 

.- , ·.,_.,! 

Chloro 
benzene 

92 

91 

{SW846} 
D-234% 
71·157% 
37-1 51 % 
47-150% 
37·160% 

~0 1 5 
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05 ef 30 / 97 FRI 16 : 00 FAX LaBella Associates 

PARADIGM 
ENVIRONMENTAL 

SERVICES. INC. 

179 Lake ~venua Roches-tar, NAw York 14608 71 6·647-2530 FAX 716-647-3311 

VOLATILES 
SURROGATE RECOVERY SUMMARY FORM 
Water Method 

Lab Sample ID Field Location 

Blank N/A 

LCS NIA 

LCSD N/A 

17804 MW·1 

Surrogate Recovery Windows 
EPA SW-846 8240 

GE6701 Q2.XLS 

Toluene d-8 

107 

104 

103 

104 

--

Toluene·d8 
BFB 
1,2-DCE-d4 

Percent Recovery 

BFB 

106 

91 

103 

93 

88-110% 
86-1 1 5 o/o 
76-1, 4% 

1,2-0CE-d4 

, , 2 

111 

107 

112 

~016 



.. - - -,- - -· .. .,_,,,.,.. .. .. - .. -/ ~ -~ .... 
0) PlllD.llM 
.-t . . 

~ ElllROl•EllTIL 
SERVICES, IRC. 
179 Lake Avenue 
Rochester, NY 14608 
(716) 647·2530 • (BOO) 724-1997 
FAX (71_6} 647-.3311 
PROECT NAME/SrrENAME: 

Ill 
Q) 
~ 
a:I 
.-t 
u 
0 
Ill 
Ul 
~ 

"' ..... ..... 
Q) 
a:i 
Ill 

....:i 

1 

2 

3 

4 

5 

6 

7 

8 

9 

~ tw 
g 111 .. 
~ 112 
.... 
~ -

t­
CI) , 
0 

DATE 

, 

<? I RELlr«;JUISHED BY: 
' Ii) 

0 

TIME 

c 
0 

M IG p R 

0 "' S B 
I 
T 
E 

SAMPLE l.OCATI ONJFIELD ID 

. ., r 

; CHAIN OF CUSTODY 
LAB PROJECT# 

OJWOENOUM 

[JONE OttiffE )d.FIVE(Sm) OOTtiEt1---- --

1: 

- ~~: 

r"-•.~~-

SAMPLE CONDrnON 

PINK COPY-REUNQUISHER 

REPJARl<S 

CHECK I 

AIRBIU.NO, 

PARADIGM 
LAB 

SAMPLE 
NUM8E:R 

TOTH.COST 

P.l.F 

DA.TE RESULTS REPORTED BY: 

ANALYTICAL 
C05TS 

,{--°) 

DATE{Tlt.\E 
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0 5130 / 97 FRI 15 : 56 FAX LaBella Asso ci ates 

PARADIGM 
ENVIRONMENTAL 

SERVICES, INC. 

Client: 

Client Job Sit e: 

Client Job No : 

Field Lo canon : 
Field ID No: 

179 lak • Avenue Rochester, New Yori< 14608 7 16 -641-2 530 FAX 71 tl -64~ 

Volatile Org•nic Compound Laboratory Analysis Report For Soil/Sludge 

LaBella Associates 

Coopefvision 

N/A 

FD#3 Crock 
N/A 

Lab Project No: 
Lab Semple No: 

Sample Type : 

Date Sampled: 
Date Received: 
Date Analyzed: 

\. 

GE6446 
1711 0 

~003 

VOLATILE HALOCARBONS RES UL TS Cug!Kg) VOLATILE AROMATICS RES UL TS (ugf lCgl 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ·· 

Bromodichloromathane NO< 3.e 

Bromom•tllane ND < 3.6 

Bromoform ND< 3.6 
Carbon tetrachloride ND< 3.e 
Chloroethsne NO< 3.6 

ChloromethaM ND< 3.6 
2-Chloroethyl vinyl ether ND < 3.6 

Chloroform NO< 3.6 

Di bro mo chloromethane ND< 3.5 
1, 1 -Dichloroe1ha.na 28 .4 

1,2-Dichloroethane ND< 3.6 

1 , 1 ·0 lchloroelhene ND< 3.6 

l rans- 1,2-Dichloroathana ND< 3.6 

1.2-Dichloroprops ne ND< 3.6 

cis· 1,3·Dichloropropene ND < 3.15 
trsns-1 ,3·Dichloroprc.pene ND< 3.6 

Methylene chloride ND< 3.6 

1, 1,2.2 -Tstr;,cti loroethime ND< 3.6 

Tetrachloroetnene ND< 3.6 

1, 1 , 1 • Tric:hloro1nhane 66.0 

1, 1,2-Trichloroethane ND< 3.6 

Trichloroethane ND < 3 .13 

Vinyl Chloride NO < 3.6 

Analytical Method: EPA 8260 

Comment ND denotes Not Detected 

E:; Co nc1;1ntration above calibration range. 

Benzene ND< 3.6 
Cnlorobem:ene ND< 3.6 

Ethylbenzene ND< 3.6 
Toluene ND < 3 .8 

m,p - Xylene ND< 3.6 

o - Xytena ND< J.6 

Swrene NO< 3.e 
1 ,3·Dichlorobenzene ND< 3.6 

1 .4-Dichlorobenz:ene ND< 3 .6 

1,2-0 ichlorobcnzena ND< 3.6 

Ketonpe & Misc. 

A cetone 1 BOOE 

Vinyl acetate ND< 9 .0 

2-B1.1t1none 69.1 

4-Methyl-Z·pente.none NO< 9 .0 

2·Hexanone NO< 9 .0 

Carbon disulfide ND< 9.0 

--

ELA~ ID No: 1 O!il58 
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05.' 30/ 97 FRI 16: 00 FAX LaBella Associates 

Quantitation Report 

Data Fi l e 
Acq Time 
Sa mple 
Misc 
Quant Time: 

Met.hod 
Title 
Last Update 
Res ponse via 

Funda n ce 

I 2 600 00 

C:\HPCHEM\1\DATA\ 2 l 8 3 3 . D 
9 May 97 4:33 pm 

SOIL L/L & WATER LRB 
EPA 802 1 STARS & 824 0 Cpds 
May 1 2 13 : 0 0 1997 

C:\HPCHEM\l\METHODS\6 24H.M 
Calibration Tabl e for EPA Met h od 
We d May 0 7 11:21:59 1997 
Multiple Level Calibration 

TIC : 21833 . D 

~ 018 

Operator: 
Ins t 5971 - In 
Mu ltiplr : 1.00 

624 & SW- 84 6 824 

I 24 0 0 00 

I 43S 

I 220000 
' 
I 
I 20 0000 
' 

180000 

1 6 0 000 

140 0 00 

1 20 0 00 

I 
1 00000 

I 
I 6000 0 

60000 

400 0 0 

~ 
\ 

200 0 0 

~ime--> 0 

. ~ 
f J \.., 

I I I I I 

5 . 00 

21 833.D 62 4H.M 

33S 

I 

16! 
3tl 

1 p. 4.: 

I 
.r---

I 

i 
I I I i 

I 35 JI 
\ ,...{ ......... -.... '--Li..i......_ 

I I I I I ' I I I I I I - I 
1 0 .00 15.00 20 . 0 0 25 . 00 

. -, ,_, Tue May 13 08:39:29 1997 

I 
I 

. . .I ·~~.._:.. 

I I I 
3 0. 00 35.00 

Page 3 



051 30 / 97 FR I 16 : 00 FAX LaBella As sociates 
Quantitation Report ., , . • • •• .. 

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

Data File 
Acq Time 
Sample 
Misc 
Quant Ti me : 

Method 
Title 
Last Update 
Response via 

C:\HPCHEM\l\DATA\21845.D 
lO May 97 1 : 37 am 
WATER #17804 
EPA 8240 Cpds, 2ul Sample 
May 10 2:18 1 9 97 

C : \HPCHEM\1\METHODS\624H . M 
Calibration Table for EPA Method 
Wed May 07 11:21:59 1997 
Multiple Level Calibration 

!Abundance TIC: 21645.D 
I 

300000. 

280000 

260000 

240000 

220000· 

200000 

180000· 

160000 

140000 

120000· 

100000 

80000-

60000 -

40000 

20000 

0 
[\._.. \ ~ 

I 

ime--> s . oo 

21845.D 624H.M 

7 
I 

10. 0 0 

12P 

19 

33S 

, 1 6I 
' 

I 
I 

JU 
c I 

15.00 20.00 

43S 

311 

L 
I 

25.00 

Sat May 1 0 0 2:1 9 :52 1997 

f4] 0l7 

Operator: 
Inst 5971 - In 
Multiplr : l. 00 

624 &: SW-846 824 

I I I 

30.00 35.00 

l?ase 3 
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05 ,/ 30197 FRI 15 : 57 FAX LaBella Associates 

PARADIGM 
ENVIRONMENTAL 
SERVICES, INC. 

179 Laite Avfi!Ue Rochester , New York 14608 718-647·2530 FAX 716·647-3311 

Volatile Aromatic Analysis Report For Soil/Sludge 
(Addition11I 8260 Comp1,11.1ndsJ 

Clien1: 

Client Job Site: 

Client Job No.: 

Field Location: 
Field ID No.: 

LgBella Associates 

Coopervision 

N/A 

FD#3 Crock 
N/A 

VOLATILE APIOMATICS 

Methyl tert·Butyl Ether 

lse pro pylb enzene 

n·Propylbenzene 

1, 3, 5-Trimethylbt:nzene 

te rt-Butyl benzene 

1,2, 4-Trimethylbsnz:ene 

sae·Butylbenzene 

p- ~ sopropyltoluane 

n·Butvibe~ene 

Naphthalene 

An<11lytical Method: EPA 8260 

Comments : ND denotes not detected 

Approved By: JJ.t~ 
LaborarotYf8CtOT 

Gil5446V2.XL.6 

Lab Project No.: 
Lab Sample No.: 

Sample Type: 

Date Sampled: 
Date Received : 
Date Analyzed: 

RESULTS IU11/Kg) 

ND< 3.6 

ND< 3.6 
ND< 3_6 

ND< 3.6 
ND< 3.8 

NO< 3.6 

ND< 3.6 

ND< 3.6 
ND< 3.6 

ND< 3.6 

NYS ELAP ID No.: 10958 

GE6446 
17110 

Soil 

. 03/13/97 
03/18/97 
03/26/97 

@004 



··• ·· ·-· .. -• . --~-~ -•~. , · ·----l: ·-r ,-. . . 

ID PARADIGM' . J 
0 . . . .. . . 

.! .. - ...... --~.-, .. -~?° ~ ::. · . .. , 
. !i.:,· - --- ... .. 

~ Elfll•llBftAL 
s ·ililli;EI, llC. 

CHAIN OF CUSTOD'Y; 

r.o 
Q) ..., 
a5 
T"i 
(,) 
0 
Ill 
r,a 
~ 

al 
~ 
~ 
Q) 

i::Q 
al 
...l 

~ 
µ. 

179 Lake Avenue 
Rochester, NY 14608 
(716) 647-2530. (800) 724-1997 
FAX (716) 647-3311 

C3 

DATE I TIME I 0 I= 
s 8 
I 
r 
E 

SAMPLE LOCATION/A~l.D ID 

·--- - ·- --+---+--=-it--

--~ -f-L-!-1- - 1-_E_O_ * 3 c r-ock 1 
-
2 

ZIP P.O.# 

PHONE# 

/DDENOUM 

OO'TllEA---

PARADIGM 

REMARKS LAB I ANALYTICAL 
SAMPLE COSTS 

NUMBER 

1h. 

-+-------1--~- --l---I - - -- -
.. 
~ -----~1 I I I I I I I I J I · I I - --

3 
--
4 

--T----- - · 
I 

- - ------- - ----+--t- + -;--t-r--------j - 1-- ·- -
5 
- -1----1--~-I-----·-- ·----- I--~ 

6 
--
7 
-- --------~- I 

8 
--
9 
- - -o- --+- 1----- ·- I I I I 

10 
--·I- ·-··- --- - ---

11 . ' t­
ID .. - ·I J I I I I I I --1- --+--- - -
ID 
.-I 

H 

12 

&'.: I , -~- , ! , ,' · .,:;_/...,..,~a-'! 2111{7 '·I 10 • .;iv -

· .REl.INQUISHE'D BY: 

~ I Af:LINCIUlSHE9.BY: j / x:._ / :'> 
0 , . , ,..-:~ .. ) >. < 
<") 

CATE/TIME I SAMPLE CONDITION 

CATEJTIMEI CARRIER COMPANY 

~I ~~..J,,K~~5 
0 

WHffE COPY-SAMPLE YELLOW COPY-FILE PINK COPY-RELINQUJSHER 

CHECK I TOTAL COST 

AIR BILL NO. P.l.F 

DATEFtESULTIIAEPORTED BY: OATEfTIMe 



- ... ,.. ... -·-., - -- ---
"" 0 
0 

~ 

Ill 
Q) 
µ 
Cl! 
Toi 
(.) 

0 
Ill 
Ill 
411 

cO 
..-4 
..-4 
•J) 

~ 
...l 

1-
0) 

' 0 
C') ,;_ 
IO 
c 

TB··.3 
~w-•3 

DISTlLL'N MICRO 
LAB I BIOLOGY 

CAP 
STD RAGE 

OF'rlCE . 
RO'JI .Atm•· 

N -

CHEMICAL STDRAGE 

© 
TB°",l 
f'SW#~ 

0 11 EQUIPMENT 
FP ., ROUM 

... - . -) .... ... - ·- .... 

N'tLON 

STORAGE 

W'DMEN 

STDRAGE 

o .. 3 FO 

---_.._. 
ROOM 

. 
I/ATER 
ROOM 

NG 

1IIU ILLA TltJN 

rl-=·-h 
l~G1 et= 1: ll 
~·rv 

{£) 

II " 

E]P ~ 

TB *°1 
MW*I 

I ::. 1;;; I 

-1-1-1-1 

• 
WOMEN 

MEN 
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9 Sent'°" Services Sentry Services 
Industrial Hygiene Division 
1 800 North Point Drive 
Stevens Point, WI 54481 
800-443-9655 

Industrial Hygiene Division 

FAX 715-346-6330 

Client HALEY & ALDRICH 

Address 189 N WATER ST 

City ROCHESTER State NY ZIP 14606 

Contact GREG ERTEL 

Client Purchase Order/Job Number 70665-004 

Sample # Contaminant 

CV-01 Vinylidene Chloride 

Blank Vinylidene Chloride (blank) 

I - -
rn::: ~J:l\I~ f_J 
Ii!\._ ... __ -

1v>1W 5 - 1'3~ts 
... ' "'n 1iiUl' 

H&P. VI . .. - •. 

*Limit of quantitation 

~?' ~"" AIHJ\ 
ACCREDITED 
LABORATORY 

Certification # 113 

Lab# µg 

4071 248 

4072 < 10 

.. - - _., . --- ... -
LABO RA TORY REPORT 

Sentry Services Project Number 98-5 87 

Date Received 4 /29/98 

Date Issued 4/30/98 

Analytical 
Results 

ppm % 

0 .6 

LOQ* µg Method 

10 

10 

NIOSH 1015 

NIOSH 1015 

~CM 
TED CARAPEZZA, CIH 
LABORATORY SUPERVISOR 
800-443-9 6 5 5 

Date 
Analyzed Analyst 

4/29/98 SVH 

4/29/98 SVH 



- - _. ~ .. _, ,.,. - ~ - -
• 

SentrY@ Services 
Industrial Hygiene Division 

Sentry Services 
Industrial Hygiene Lab 
1800 North Point Drive 
Stevens Point, WI 54481 
800-443-9655 
Fax: 715-346-6330 

Client J-1aLel1 {/ v(/Jd_r.1'd 
. I ~ . 

Address I?!_ ·7 Jf/. u.·~k.,,- 5r 
City f(,z,/;~:s~ State /l,!j' Zip /'11/4(.L 
Contact br~t'd £~tel 

'J 7U 12 ..) 3,;- & 7& >? Phone ~ Ut Jd! -':;>-23a Fax 

Client Purchase Order/Job Number ":J-{)&1- IL:=;- ,. ob 'i_ 
SAMPLE DATA ' •C 

Sample # One Contaminant Per Line CD Media CV 
Tvoe TAT 

c..V-OJ ~.1, -Yh, 1, d l1',1e ,,,. '1 £n... "// ;tt:7 (::" fl 
, I ·~ / / TI ~ o, -r L!,.;'n~..;..,, ,//l"',,,;e 

~ 

\.- p • I ' 

r:? I,,;,,.,-; k F r< . -

I 
i 

Chain of Custody \ 

'.t' ~~ 
A IH~ 

ACCREDITED 
LABORATORY 
Certification # 113 

AIR @Total 
Vol CU Time Cmlnl 

Jul-JM tli10 

NA YI I iLJ. 

RI" . h db /Jlfid ,..r.~//r~/ F/ ) e inqu1s e y: j..#.,'. . · _ .. . , , ·I ..- Date /Time i/ Otf /<:i'y /UV 
/ .. 

. .. I / Received by: Date/Time 

(j) Media Type: Filter - F @ Turnaround Time: Normal - N 

-

Lab # 

Treated Filter -TF 
Tube-T 

lnhalable dust sampler - IOM 
Passive - P 
lmpinger - IMP 

Rush - A (100% surcharge, must 
notify lab in advance ) 

76-3 @ Passive Monitors only 

- - --- - - - -Page ___ of __ _ 

Analytical Request Form 
LAB USE ONLY 

Sentry Services Project Number 

Date Received 

Date Issued 

- ,._ 

ANALfflCAL RESULTS ;. 

© Date mg, pg mg/m3, ppm % LOQ Method Analvzed 

COMMENTS/SPECIAL INSTRUCTIONS 

© Limit of quantitation 
SEND ORIGINAL TO LAB 

RETAIN COPY FOR RECORDS 

-

Analyst 

" 

12-97 
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I APPENDIXD 

Risk Characterization Tables 
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TABLE I 
SOIL QUALITY DATA 
RISK CHARACTERIZATION 
COOPERVISION 
SCOTTSVILLE, NEW YORK 

SAMPLE DESIGNATION 
SAMPLE DEPTH 
SAMPLING DATE 
SAMPLE DEPTH (feet) 

1, 1-Dichloroethane 
I , 1, I -Trichloroethane 
Acetone 

NOTES: 

- -

CAS 
NUMBER 

75-34-3 
71-55-6 
67-64-1 

1. ND(l): Compound not detected above laboratory detection limit, 
number in parentheses indicates half of detection limit. 

2. Soil results expressed in microgram per kilogram. 

P:\70665\004\0ISOIL.WB2 

-
TB-1 
10-12 

11 -Apr-97 
10-12 

ND(161) 
1964 

ND(642) 

- - - - - - - - - - -
Page I of I 

TB-1 
12-14 

1 l-Apr-97 
12-14 

353.1 
199.2 
65.3 
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TABLE II 
GROUNDWATER QUALITY DATA 
RISK CHARACTERIZATION 
COOPERVISION 
SCOTTSVILLE, NEW YORK 

SAMPLE DESIGNATION CAS MW- I MW-I MW-I MW-2 MW-3 MW-201 MW-202 MW-203 MW-204 MW-205 

NUMBER Average 
SAMPLING DATE 16-Apr-97 06-May-97 16-Apr-97 16-Apr-97 IO-Jul-97 IO-Jul-97 IO-Jul-97 10-Jul-97 IO-Jul-97 

voes (ug/l) 
1, 1-Dichloroethane 75-34-3 35823 12823 24323 37 1.6 2030.9 ND(l ) 8.4 ND(!) ND(l ) 153 107 

I , l-Dichloroe01ylene 75-35-4 12366 1872 1 15543 .5 181.7 629 .7 ND(!) 17.9 ND( l) ND(l ) ND(5000) 

Tetrachloroethylene 127-J 8-4 ND(2500) ND(2500) ND(2500) 5 .7 ND(20) ND(!) ND(!) ND(l) ND(I) ND(5000) 

I , I , I -Trichloroethane 71-55-6 370242 400710 385476 5 19.3 3262.9 ND(! ) 61.3 3 .3 2 .7 4208 12 

Trichloroethylene 79-01-6 ND(2500) ND(2500) ND(2500) 38.5 ND(20) ND(!) 8 ND(! ) ND(!) ND(5000) 

Acetone 67-64-1 ND(l2500) ND(l2500) ND(2500) ND(l2 .5) ND(IOO) ND(5) I 26.5 11 8 14.5 ND(25000) 

NOTES : 
1. ND(I): compound not detected above laboratory detection limit, number in parentheses indicates half of the detection limit. 
2. TI1is table includes only those compounds detected during the ind icated samp ling dates. 
3 . Water results expressed in micrograms per liter (ppb). 

P:\706651004102GW.WB2 08-May-98 
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TABLE III 
SUMMARY OF SOIL QUALITY DATA 
RISK CHARACTERIZATION 
COOPER VISION 
ROCHESTER, NEW YORK 

- - -
MINIMUM 

COMPOUNDS CAS 
NUMBER 

FREQUENCY OF DETECTED 

1, 1-Dichloroethane 
I , I, I -Trichloroethane 
Acetone 

NOTES AND ABBREVIATIONS: 

75-34-3 
71 -55-6 
67-64-1 

DETECTION CONCENTRATION 
(ug/kg) 

I I 2 353 
2 I 2 199 
l I 2 65 

I. ND(!) : Compound not detected above laboratory detection limit, 

P: \706651004101SOIL.WB2 

- - - -
AVERAGE MAXIMUM 

CONCENTRATIONS DETECTED 
(ug/kg) CONCENTRATION 

(ug/kg) 

257 353 
1082 1964 
354 65 

- -
SAMPLE 

WITH MAXIMUM 
CONCENTRATION 

TB-I 12-14 
TB-1 10-12 
TB- I 12-14 

- - - -
Page 1 of I 
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TABLE IV 
SUMMARY OF GROUNDWATER QUALITY DATA 
RISK CHARACTERIZATION 
COOPER VISION 
SCOTTSVILLE, NEW YORK 

MINIMUM 
COMPOUNDS CAS FREQUENCY OF DETECTED 

NUMBER DETECTION CONCENTRATION 
(ug/L) 

I , 1-DicWoroethane 75-34-3 5 I 8 8.4 
I , 1-DicWoroethylene 75-35-4 4 I 8 17.9 
Tetrachloroethylene 127-18-4 l I 8 5 .7 
I , 1, 1-TricWoroethane 71-55-6 7 I 8 2.7 
TricWoroethylene 79-01 -6 2 I 8 8 
Acetone 67-64-1 3 I 8 14.5 

P:\70665\004\02GW.WB2 

AVERAGE 
CONCENTRATIONS 

(ug/L) 

22480 
2672 
941 

101267 
946 

4722 

- - - - - - - -
Page I of I 

MAXIMUM SAMPLE 
DETECTED WITH MAXIMUM 

CONCENTRATION CONCENTRATION 
(ug/L) 

153107 MW-205 
15544 MW-I Average 

6 MW-2 
420812 trfW-205 

39 iMW-2 
118 MW-203 

08-May-98 
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TABLE V 
SUMMARY OF COMPOUNDS OF CONCERN AND EXPOSURE POINT CONCENTRATIONS 
RISK CHARACTERIZATION 
COOPER VISION 
SCOTTSVILLE, NEW YORK 

COMPOUND 

1, 1-Dichloroethane 
1, I , 1-Trichloroechane 
Acetone 
1, 1-Dichloroethylene 
TetracWoroethylene 
Trichloroethylene 

P: I 70665\004\03COC. WB2 

CAS 
NUMBER 

75-34-3 
71-55-6 
67-64-1 
75-35-4 
205-99-2 
79-01-6 

MAXIMUM 
CONCENTRATION 

IN 
SOIL 

(ug/kg) 

353 
l,9M 

65 

MAXIMUM 
CONCENTRATION 

IN 
GROUNDWATER 

(ug/l) 

153,107 
420,8 12 

118 
15 ,544 

6 
39 

- - -·- - -
Page I of I 
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TABLE VI 
SUMMARY OF TOXICITY VALUES AND POTENTIAL NON-CARCINOGENIC EFFECTS 
RISK CHARACTERIZATION 
COOPER VISION 
SCOTTSVILLE, NEW YORK 

COMPOUND/ROUTE CHRONIC RID UF/MF SOURCE 
(mg/kg*dal) 

ORAL/DERMAL 
I , 1-Dichloroethane 0.1 1000 HEAST (FY97l 
I , I , I-Trichloroethane 0.02 NA EPA REGION III ( I0/97)(NCEA) 

- - -

EFFECTS OF CONCERN 

none observed 
hepatotoxicity 

Acetone 0.1 lOOOi l nus (1997) increased liver & kidney weights, nephrotoxicity 
1, 1-Dichloroethylene 0.009 !000!1 IRIS (1997) 
Tetrachloroethylene 0.01 1000/ ! IRlS (1997) 
Trichloroethylene 0.006 NA EPA REGION Ill (10/97)(NCEA) 

NOTES AND ABBREVIATIONS: 
1. NA: Not Available; *: Inhalation RfC values calculated from oral RID values, or vice-versa. 
2. IRlS : Integrated Risk Information System, 1997; HEAST: Health Effects Assessment Summary Table . 
3. RtDs fo r inhalation were calculated from the inhalation RfC considering an adult of a body weight of 70 kg 

with a ventilation rate of 20 m3/day. 

liver lesions 
hepatotoxici ry in mice, weight gain in rats 

NA 

4. EPA Region Ill RBC Table: EPA Region III Risk-Based Concentration Table dated October 1997 , downloaded from EPA Web Site. 
NCEA= EPA-NCEA Regional Support prov isional value O= Other EPA documents. 

P:l706651004\04NONCAR.WB2 

I 
I 

- - - - -
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TABLE VI 
SUMMARY OF TOXICITY VALUES AND POTENTIAL NON-CARCINOGENIC EFFECTS 
RISK CHARACTERIZATION 
COOPERVISION 
SCOTTSVILLE, NEW YORK 

COMPOUND/ROUTE CHRONIC RfC CHRONIC RID UF/MF SOURCE 
(m~/m3) (m!l/k~*da~) 

INHALATION 
l , 1-Dichloroethane 0.5 l.4E-Ol 1000 HEAST (FY97) 
I , l , 1-Trichloroethane I 2.9E-Ol 1000 EPA REGION Ill 

(10/97)(withdrawn value) 

Acetone 0.4 l.OE-01 NA ORAL RID 
l , 1-Dichloroethylene 0.032 9.0E-03 NA ORAL RID 
Tetrachloroethylene 0.035 l.OE-02 NA ORALRfD 
Trichloroethylene 0.021 6.0E-03 NA ORAL RID 

P:\70665\004\04NONCAR.WB2 

- -

EFFECTS OF CONCERN 

kidney damage 
NA 

NA 
NA 
NA 
NA 

- - - - ·- -
Page 1 of1 
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TABLE VII 
SUMMARY OF TOXICITY VALUES AND POTENTIAL CARCINOGENIC EFFECTS 
RISK CHARACTERIZATION 
COOPER VISION 
SCOTTSVILLE, NEW YORK 

CANCER SLOPE UNIT WEIGHT OF CANCER 
COMPOUND/ROUTE FACTOR RISK EVIDENCE CANCER TYPE SLOPE FACTOR 

I /(mjllkg*d a~) l /(u11/m3) CLASSIFICATION SOURCE 

INHALATION 
1, 1-Dichloroethane - --- c NA NA 
l , l , 1-Trichloroethane --- --- D NA NA 
Acetone --- --- D NA NA 

1, 1-Dichloroethylene 0. 175 5.00E-05 c kidney ndenocarcinoma IRIS (1997) 

Tetrachloroethylene 0.00203 5.80E-07 C-B2 li ver & leukemia EPA REGION ITI (10/97)(NCEA) 

Trichloroethylene 0.006 l.71E-06 NA lung EPA REGION IJI (10/97)(NCEA) 

P:\70665\004\05CARCNG.WB2 

- - - - .. -
Page 1 of L 

UNIT WEIGHT OF 
RISK EVIDENCE 

SOURCE SOURCE 

NA JR!S (1997) 

NA IRIS (1 997) 

NA IRIS (1997) 

calculated from CSF fR!S (1997) 

calculated from CSF NA 
calculated from CSF NA 

08-May-98 
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TABLE VII 
SUMMARY OF TOXICITY VALUES AND POTENTIAL CARCINOGENIC EFFECTS 
RISK CHARACTERIZATION 
COOPERVISION 
SCOTTSVILLE, NEW YORK 

-- ------

CANCER SLOPE WEIGHT OF 
COMPOUND/ROUTE FACTOR EVIDENCE CANCER TYPE 

1 /(mg/ kg*day) CLASSIFICATION 

ORAL/DERMAL 

1, 1-Dichloroethane --- c hcmangiosarcomas. 
adenocarcinomas 

l , 1, 1-Trichloroethane --- D NA 

Acetone --- D NA 
l, 1-Dichloroethylene 0.6 c adrenal tumors 

Tetrachloroethylene 0.052 NA liver 

Trichloroethylene 0.0 11 NA liver 

NOTES AND ABBREVIATIONS: 
I . NA : Not Available; ---: Value not developed or not available . 
2. DEP Background Document: MADEP Background Document for the Development of the MCP 

Numerical Standards (April 1994). 

---CANCER--

SLOPE FACTOR 
SOURCE 

NA 

NA 
NA 

IRIS (1997) 

EPA REGION III (10/97) 

EPA REGION III (I0/97)(w) 

3. IRIS : Integrated Risk Infom1ation System, 1997; HEAST: Health Effects Assessment Summary Table. 
4 . EPA Region III RBC Table: EPA Region III Risk-Based concentration table, dated October 1997, downloaded from EPA web site. 

NCEA : U.S. EPA's National Center for Environmental Assessment. w: withdrawn value. 

P:l706651004\05CARCNG.WB2 
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WEIGHT OF 
EVIDENCE 

SOURCE 

fRfS (1997) 

IRIS (1997) 

IRIS (1997J 
IRIS (1997) 

NA 

NA 

08-May-98 



- -~ ---­T Am:E"V ill - - - .. - - - - -SUMMARY OF EXPOSURE SCENARIOS 
RISK CHARACTERIZATION 
COOPERVISION 
SCOTTSVILLE, NEW YORK 

HUMAN RECEPTORS 

EXPOSURE SCENARIOS - ----------- CURRENT & FORESEEABLE USE (Note 6) -- -------
Excavation Plant 
Workers Worker 
(Note 1) (Note 1) 

EXPOSURE TO SOIL 
Incidental Ingestion of Soil Yes (a) (Note 2) Yes (a) (Note 2) 
Dermal Contact With Soil Yes (a) (Note 2) Yes (a) (Note 2) 
Inhalation of Fugitive Dust Yes (a) (Note 2) Yes (a) (Note 2) 

EXPOSURE TO GROUNDWATER 
Incidental Ingestion of Groundwater No No 
Dermal Contact with Groundwater No No 

EXPOSURES TO OUTDOOR AIR I 
Inhalation of COC From Soil Yes (a)(Note 3) No (Note 3) I 

Inhalation of COC From Groundwater No No 

EXPOSURES TO INDOOR AIR 
Inhalation of COC From Soil No Yes (a) (Note 4) 
Inhalation of COC From Groundwate r No Yes (b) (Note 4) 

EXPOSURES TO SURFACE WATER No No 
(DRAINAGE CHANNEL) 

EXPOSURES TO SEDIMENT No No 
(DRAINAGE CHANNEL) 

DATA SETS 
a The maximum soil concentration will be used as the soil exposure point concentration. 
b The maximum or 95th % UCL groundwater concentration will be used as the groundwater exposure point concentration. 
c Predicted surface water concentrations based on the groundwater exposure point concentration. 

NOTES 
I It is assumed that an excavation worker may come into contact with contaminated soil during foundation repair or construction of a building add ition. 

It is also assumed that the plant worker/visitor to the plant/nearby resident may be exposed co site-related compounds during excavation work. 
2 These routes of exposure will be conservatively evaluated by comparing soil exposure point concentrations to generic risk-based criteria . 
3 Due to atmospheric dilution, this pathway is deemed negl igeable except for persons potentially excavating soil in the uni t. 
4 For the indoor air pathway, si te-specific groundwater and soil criteria protective of indoor air exposures were 

developed using ASTM RBCA Guidelines (1996) and/or the Johnson & Ettinger (1991) Method . 
5 It is assumed that compounds detected in site groundwater migrate to and discharge to the drainage channel situated at the eastern portion of the site . 

Therefore, predicted surface water concentrations (based on site groundwater concentrations and a simple mass balance) will be compared to 
risk-based surface water concentrations derived assuming a nearby resident plays in the drainage channel during the good weather months. 

Nearby 
Resident 
(Note 1) 

Yes (a) (Note 2) 
Yes (a) (Note 2) 
Yes (a) (Note 2) 

No 
No 

No (Note 3) 
No 

No 
No 

Yes ( c) (Note 5) 

Yes (c) (Note 5) 

6 Potable use of groundwater is not evaluated because it is not a current exposure nor is it deemed a reasonably foreseeable exposure at this site or for the site vicinity . 
Municipal drinking water is available at the site and in the site vicinity . 

P: \70665\004\SCEN.WB2 
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- - .. - - - - - - - - -TABLE IX 
SUMMARY OF SOIL AND GROUNDWATER COMPOUND-SPECIFIC RISK-BASED CRITERIA 
RISK CHARACTERIZATION 
COOPERVISION 
SCOTTSVILLE, NEW YORK 

Soil Criteria 

SSL 

COMPOUND Ingestion 

(mg/kg) 

I , 1-Dichloroethane 7,800b 

I , l , 1-Trichloroethane ---a 

Acetone 7,800b 

Groundwater Criteria 

Groundwater 

Volatilization 

COMPOUND Criteria 

(ug/I) 

1, 1-Dichloroethane 2,632,589 

I , l , 1-Trichloroethane l ,935 ,489 

Acetone 102,995,268 

1, l -Dichloroethylene 23 

Tetrachloroethylene 3,396 

Trichloroethylene 1,764 

ABBREVIATIONS: 

SSL = Soil Screening Guidance 

a: no toxicity value available for route of exposure. 

b: calculated value corresponds to a Haza rd Quotient of I . 

c: soil saturation concentration. 

N: noncancer basis 

NOTES: 

SSL EPA Region III EPA Region III 

Inhalation Residential Industria l 

(mg/kg) (mg/kg) (mg/kg) 

l ,300b 7,800N 200,000N 

l ,200c 1,600N 41 ,000N 

62,000c 7,800N 200,000N 

Groundwater 

Migration 

Criteria 

(ug/l) 

747,270,000 

804,059,480 

1,783,933 ,000 

58,000 

38,000 

290,000 

I. SSLs obtained from U.S. EPA "Soil Screening Guidance:Technical Background Document", dated May 1995. 

2. EPA Region Ill values obtained from U.S . EPA Region Ill "Risk-Based Concentration Table", dated 22 October 1997. 

3. Groundwater and soil volatilization criteria calculated according to ASTM ES 38-94. 

Groundwater migration criteria calculated for human health exposures in the drainage channel. 

See text and Appendix A for additional information on the calculations and asumptions used for calculating soil and groundwater 

volatilization criteria and groundwater migration criteria. 

- -
Soil 

Volatilization 

Criteria 

(mg/kg) 

172 

222 

5,438 

4. Some of the calculated groundwater criteria (based on an analysis of risk) are higher than what could be expected in groundwater based on 

the chemical's solubility. Therefore, the selected risk level or hazard quotient cannot be reached or exceeded for that compound and exposure pathway . 

P:l7066510041STAND.WB2 
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TABLEX 
PHYSICAL PROPERTIES OF COMPOUNDS OF CONCERN 
RISK CHARACTERIZATION 
COOPERVISION 
SCOTTSVILLE, NEW YORK 

Molecular Vapor Vp Diffusivity Dair Di ffus ivity Dwater Henry's Law Hp Henry's Law 
COMPOUNDS Weight , MW Pressure Source Dair (cm2/s) Source Dwater (cm2/ Source Constant, Hp Source Constant, H 

(g/mole) Vp (mmHg) (atm-m3/mol) (dimensionless) 

I, 1-Dichloroethane 99 5.9!E+02 WATERS 7.42E-02 EPA l.05E-05 EPA 5.62E-03 EPA 2.30E-01 
I, 1-Dichloroethylene en 6.30E+02 WATERS 9.00E-02 EPA l .04E-05 EPA 2.61E-02 EPA l.07E+OO 
Tetrachloroelhylene 166 l.90E+OI WATERS 7.20E-02 EPA 8.20E-06 EPA l.84E-02 EPA 7.54E-Ol 
I, I , I-Trichloroethane 133 1.l3E+02 WATERS 7.80E-02 EPA 8.SOE-06 EPA l. 72£-02 EPA 7.05£-0! 
Trichloroethylene 131 7.50E+Ol WATERS 7.90E-02 EP/1 9.10£-06 EPA I .03£-02 EPA 4.22E-Ol 
Acetone 58 2.31£+02 WATER& l.24E-O I EPA l.14E-05 EPA 3.S&E-05 EPA l.59E-03 

REFERENCES: 
I. EPA: Soil Screening Guidance: Technical Background Document, EPN540/R-95/128, May !996. 
2. WATERS: U.S. EPA., Wastewater Treatment Compound Property Processor and Air Emissions Estimator or Waters, EPA-453/C-94-0SOC, November 1994. 
3. DEA: EPA Dermal Exposure Assessment: Principals and Applications, January 1992. 
4. POTTS AND GUY: estimated using Potts and Guy empirical equation (EPA Dermal Exposure Assessment: Principals and Applications, p5-p37): 

log(Kp)=-2.72+0.71 *1og(Kow)-0.006l *(MW), where Kow is octane/water partition coefficient, MW is the molecular weight. 

P:\ 706651004\09PH YSIC. WB2 

- - - -· - - -
Pa&e I of I 

Log Ocatnc 
H Water Log(Kow) Koc Koc Skin Kp 

Source Partition Source Permeability SOURCE 
Coefficient (cm3/g) Source Coefficient 
Log(Kow) Kp(cm/hr) 

EPA 1.79E+OO EPA 3. 16E+ OI EPA 8.9& 03 DEA 
EPA 2. lJE +OO EPA 5.89E+Ol EPA 1.6£-02 DEA 
EPA 2.67E+OO EPA l.55E + 02 EPA 3.7E-OI DEA 
EPA 2.48E+OO EPA !.IOE+02 EPA l.7E-02 DEA 
EPA 2.71£+00 EPA l.66E + 02 EPA 2.JE-0 1 DEA 
EPA -2.40E-Ol EPA 5.75E-01 EPA 5.70E-04 Potts & Guy 

I 
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TABLE XI 
COMPARISON OF SITE SOIL CONCENTRATIONS TO RISK-BASED SOIL CRITERIA 
RISK CHARACTERIZATION 
COOPERVISION 
SCOTTSVILLE, NEW YORK 

MAXIMUM 

CONCENTRA TJON 

COMPOUND IN SOIL 

(mg/kg) 

l , 1, I -Trichloroethane 2.0 

l, 1-Dichloroethane 0.35 

Acetone 0.07 

ABBREVIATIONS: 

SSL = Soil Screening Guidance 

a: no toxicity value available for route of exposure. 

b: calculated value corresponds to a Hazard Quotient of 1. 

c: soil saturation concentration. 

N: noncancer basis 

NOTES: 

SSL SSL 

Ingestion Inhalation 

(mg/kg) (mg/kg) 

---a l ,200c 

7,800b l ,300b 

7,800h 62,000c 

l. SSLs obtained from U.S. EPA "Soil Screening Guidance:Technical Background Document", dated May 1995. 

EPA Region III 

Residential 

(mg/kg) 

1600N 

7800N 

7,800N 

2. EPA Region III values obtained from U.S. EPA Region III "Risk-Based Concentration Table", dated 22 October 1997. 

P:\70665\004\SOILCOMP.WB2 
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Soil 

EPA Region III Volatilization 

Industrial Criteria 

(mg/kg) (mg/kg) 

41000N 222 

200,000N 172 

200,000N 
I 

5,438 

I 
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TABLE XII 
COMPARISON OF SITE GROUNDWATER CONCENTRATIONS TO RISK-BASED GROUNDWATER CRITERIA 
RISK CHARACTERIZATION 
COOPERVISION 
SCOTTSVILLE, NEW YORK 

MAXIMUM GROUNDWATER GROUNDWATER 

CONCENTRATION VOLATILIZATION MIGRATION 

COMPOUND IN GROUNDWATER CRITERIA CRITERIA 

(ug/I) (ug/I) (ug/I) 

I , 1-DicWoroethane 153,107 2,632,589 747,270,000 

1, 1, 1-TricWoroethane 420,812 1,935,489 804,059,480 

Acetone 118 102,995,268 l ,783 j933 ,000 

l , 1-Dichloroethylene 15,544 23 58~000 

TetracWoroethylene 6 3,396 38,000 

TricWoroethylene 39 1,764 290,000 

NOTE: 

I . Balded values indicate that a risk-based criteria is exceeded. 

P:\70665\004\GWCOMP .WB2 
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RISK CHARACTERIZATION 
COPERVISION 
SCOTISVILLE, NEW YORK 

Soil Matrix Characteristics: Glacial Till 

Soil Density: 

Capillary Fringe Thickness: 

2 .3 g/crn3 

2 ft . 

Soil Porosity (by volume) : 

Groundwater Depth: 

-
Moisture Content in Capillary Fringe (by weight): 10% 

0.001 

Moisture Content in Vadose Zone(by weight): 

Organic Carbon Fraction 

Building Characteristics 

Ceiling Height: 

Slab Crack Ratio: 

Slab Thickness: 

Slab to Contaminated Soil Distance : 

Site-Specific Groundwater Volatilization Criteria: 

COMPOUND 

I, 1-Dichloroethane 

1, 1-Dichloroethylene 

Tetrachloroethylene 

I , I , I-Trichloroethane 

Trichloroethylene 

Acetone 

Site-Specific Soil Volatilization Criteria: 

COMPOUND 

I, 1-Dichloroethane 

I , I, I-Trichloroethane 

Acetone 

NOTES: 

10 ft. 

13 
0.5 ft. 

8 ft . 

TAC 

(ug/rn3) 

500 

0.02 

1.72 

1000 

0.58 

350 

TAC 

(ug/rn3) 

500 

1000 

350 

Slab Thickness : 

Slab to Groundwater Distance: 

Air Exchange Rate: 

VF 

l.9E-04 

8.8E-04 

5. lE-04 

5.2E-04 

3.3E-04 

3.4E-06 

VF 

2.9E-06 

4.5E-06 

6.4E-08 

1: TAC: Target Indoor Air Concentrations are the lowest of the RfC and 1 x 10-6 cancer risk level. 

2 . VF= Volatilization Factor (mg/rn3-air)/(rng/l-water) or (rng/rn3-air)/(ug/kg-soil) 

3. GWC =Groundwater Volatilization Criteria (TACNF). 

4 . SWC =Soil Volatil ization Criteria (TACNF)*1E-6. 

P:\70665\004\EQUAREV.WB2 

GWC 

(ug/I) 

2,632,589 

23 

3,396 

1,935,489 

1,764 

102,995,268 

swc 
(mg/kg) 

172 

222 

5,438 

.. 
0.25 

13 ft. 

12% 

0.5 ft. 

12.5 ft. 

-

0.00023 ex./sec . 
I 

- - - -
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TABLEB2 
CALCULATION OF COMPOUND AND SITE SPECIFIC RISK-BASED CRITERIA - GROUNDWATER MIGRATION CRITERIA 
COOPERVISION 
SCOTTSVILLE, NEW YORK 

CARCINOGENIC - NEARBY CHILD RESIDENT PLAYING IN DRAINAGE CHANNEL 

COMPOUND 

1,1-Dichloroethane 
1,1-Dichloroethylene 
Tetrachloroethylene 
1, 1, I-Trichloroethane 
Trichloroethylene 
Acetone 

CAS 
NUMBER 

75-34-3 
75-35-4 
127-18-4 
71-55-6 
79-01-6 
67-64-1 

TARGET 
RISK 

IE--06 
lE-06 
IE--06 
IE-06 
IE-06 
IE-06 

SURFACE WATER 
DAILY 

INGESTION INTAKE 
RATE (L/kg-day) 

(Equation 1) 

7.2E-06 
7.2E-06 
7.2E-06 
7.2E-06 
7.2E-06 
7 .2E-06 

SURFACE WATER 
Kp DAILY 

(cm/hr) DERMAL INTAKE 
RATE (L/kg-day) 

(Equation 2) 

8.9E-03 l.19E-05 
l.6E-02 2.13E-05 
3.?E-01 4.93E-04 
I .7E-02 2.27E-05 
2.3E-Ol 3.07E-04 
5.7E-04 7.60E-07 

CSFo CONVERSION 
(mg/kg-day)-1 FACTOR 

(ug/mg) 

--- lOOO 
0.600 lOOO 
0.052 1000 

--- 1000 
0.0111 1000 

--- I 1000 

Equation (1) : Ingestion Intake Rate (L/kg-day)=(IR)(EF)(ED)(l/BW)(l/AT). IR: 25 ml/day; EF: 32 days/year;ED:lO years; BW: 43 .2 Kg; AT: 70 years.RAF of I assumed. 

CARCINOGENIC 
RISK-BASED 

LEVELS 
(ug/L) 

58 
38 

290 

Equation (2): Dermal Intake Rate (L/kg-day)=(SA)(Kp)(ET)(EF)(ED)(CF2)(CF3)(1/BW)( l /AT). SA: 0.23 m2; Kp:compound-specific;ED: lO years; EF: 32 days/year; ET: 2 hr/day; BW: 43.2 Kg; AT: 70 years. 
Note that 32 days per year is 2 days/week fo r 4 months per year. Body weight is the avg female/male for 6 - 18 yr. olds, EPA Exposure Factors Handbook, Jul. '89. 
SA (Skin Area) is based on hands and feet for a child 7 - 17 years old (Tables 4-3 and 4B-4, EPA Exposure Factors Handbook, dated July 1989). 

NON-CARCINOGENIC - NEARBY CHILD RESIDENT PLAYING IN DRAINAGE CHANNEL 

Page I of I 

COMPOUND CAS TARGET SURFACE WATER SURFACE WATER RfD CONVERSION NONCARCINOGENIC 
NUMBER HAZARD CHRONIC DAILY Kp CHRONIC DAILY (mg/kg-day) FACTOR RISK-BASED 

INDEX INGESTION INTAKE (cm/hr) DERMAL INTAKE (ug/mg) LEVELS 
RATE (L/kg-day) RATE (L/kg-day) (ug/L) 

(Equation 1) (Equation 2) 

1,1-Dichloroethane 75-34-3 1 5.IE-05 8.9E-03 8.31E-05 0.100 lOOO 747270 
1,1-Dichloroethylene 75-35-4 1 5 . lE-05 l.6E-02 1.49E-04 0.009 1000 44977 
Tetrachloroethylene 127-18-4 1 5.lE--05 3.7E-OI 3.45E-03 0.010 1000 2853 
1, I, 1-Trichloroethane 71-55-6 1 5 . IE-05 l .7E-02 l.59E-04 0.020 1000 95494 
Trichloroethylene 79-01-6 I 5 . IE-05 2.3E-01 2.15E-03 0.006 1000 2730 
Acetone 67-64-1 1 5.IE-05 5.7E-04 5.32E-06 O. lOO 1000 1783933 

Equation (1) : Ingestion Intake Rate (L/kg-day)=(IR)(EF)(ED)(l /BW)(l/AT) . IR: 25 ml/day; EF: 32 days/year;ED :IO years;BW: 43 .5 Kg; AT: 10 years .RAF of 1 assumed. 
Equation (2): Dermal Intake Rate (L/kg-day)=(SA)(Kp)(ET)(EF)(ED)(CF2)(CF3)(1/BW)(l/AT). SA: 0.23 m2; Kp:compound-specific;ET: 2 hrs/day; EF: 32 days/year; ED : 10 years; BW: 43.5 Kg; AT: 10 years. 
Note that 32 days per year is 2 days/week for 4 months per year. Body weight is the avg female/male for 6 - 18 yr. olds, EPA Exposure factors Handbook, Jul. '89. 
SA (Skin Area) is based on hands and feet for a child 7 - 17 years old (Tables 4-3 and 4B-4, EPA Exposure Factors Handbook, dated July 1989). 

P:I 70665\004\CRITERtA . WB2 08-May-98 
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TABLE Cl 
ASTM MODEL FOR PREDICTING 
CONTAMINANT VAPORS IN A CONFINED SPACE BUILDING 
FROM SOIL OR GROUNDWATER SOURCE 
COOPERVISION 

A, SOIL CHARACTERISTICS 

Moisture Conent in Capi llary Fringe: qm(cap) 
Moisture Conent in Vadose Zone : qm(v) 
SOIL DENSITY: r (g/cm3) 
TOTAL SOIL POROSITY: e(T) 
ORGANIC CARBON FRACTION: foe 
Thickness of Capillary Fringe: heap (ft) 

B. BUILDING CHARACTERISTICS 

CEILING HEIGHT: Ll (ft .) 
FLOOR SLAB TO CONTAMINATION DISTANCE: LT (ft .) 
SLAB THICKNESS: L(crack) (ft .) 
RATIO OF CRACK: h (DEFAULT 0.001) 
BUILDING AIR EXCHANGE RA TE: R(air) (exchange/hr) 

P:\70665\004\ASTMIND.WB2 

COMPOUND IN 
SOIL 

0.10 
0 .05 
2.3 

0.25 
0 .001 

2 

10 
8 

0 .5 
0.001 
0.828 

COMPOUND IN 
GROUNDWATER 

0.10 
0.05 
2. 3 

0.25 
0.001 

2 

10 
12 .5 
0 .5 

0.001 
0.828 

Pai::c I of &. 

ASTM default for Commercial/Industrial 
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TABLE Cl 
ASTM MODEL FOR PREDICTING 
CONTAMINANT VAPORS IN A CONFINED SPACE BUILDING 
FROM SOIL OR GROUNDWATER SOURCE 
COOPER VISION 

Moisture Cont SOIL DENSITY MQISIU&E TOTAL SOIL 

COMPOUND in Capillary in Capillary EQ&QSIIY POROSITY 

fr inge fringe in Capillary fringe in Capi llary fringe 

qm(cap) (g/cm·3) em(cap) (cm3/cm3) et( cap) 

gig r(cap) (Eq. I) 

SOIL 

I , 1-Dichloroethane NA NA NA NA 

I, I , I-Trichloroethane NA NA NA NA 

Acetone NA NA NA NA 

GROUNDWATER 

1, 1-Dichloroethane 0.097826087 2.3 0.225 0.25 

I , 1-Dichloroethylene 0.097826087 2.3 0.225 0.25 

Tetrachloroethylene 0.097826087 2.3 0.225 0.25 

1, l , 1-Trichloroethane 0.097826087 2.3 0.225 0.25 

Trichloroethylene 0.097826087 2.3 0.225 0.25 

Acetone 0.097826087 2.3 0.225 0.25 

NOTES: 

Column headings underlined indicate values calculated from the designated equations. 

Eq. I: em = qm•r 

Eq . 2: eu= et-em 

Eq. 3: Dm= {D(water)*[em·3 .33J}/et'2 

Eq. 4: Dv = {Dair*[eu· 3.33l}/e1· 2 

Eq. 5: Deff= Dv + Dm/H 

P:\70665\004\ASTMIND.WB2 

MOLECULAR 

DIFFUSIVITY 

IN WATER 

D(water) 

(cn12/s) 

NA 

NA 

NA 

l .05E-05 

l.04E-05 

8.20E-06 

8.80E-06 

9. IOE--06 

1. 14E-05 

- - - - - ... - .. -
Paic &. of lo 

.Y.A£QR MQistuc~ Oiffustio AIR ~oor Qiftustion HENRY'S LAW Eff~~tiv~ Diftustion 

EQ&QSID.'. Coefficient DIFFUSION CQ~f[i~i~at CONSTANT CQ~ffi~i~m 

in Capillary fri nge i!L.CilPil larv fringe COEFFICIENT inl&pillary fringe in C~Qi ll ary !i:inee 
eu(cap) ~ Dair( cap) .l2filruU H Deff(cap) 

(Eq. 2) (Eq. 3) (cn12/s) (Eq. 4) (cm3/cm3) (Eq . 5) 

NA NA NA NA NA NA 

NA NA NA ) 
I 

NA NA NA 

NA NA NA NA NA NA 

O.Q25 l.l7E-06 7.42E-02 5.49E-06 2.30E-O I l.058E-05 

0.025 l.16E-06 9.00E-02 6.66E-06 l.07E + OO 7.743E-06 

0.o25 9.13E-07 7.20E-02 5.33E-06 7.54E-01 6.540E-06 

O.Q25 9.80E-07 7.80E-02 5.77E-06 7.05E-01 7.163E-06 

O.Q25 l.01 E-06 7.90E-02 5.85E-06 4.22E--01 8.249E-06 

0.025 1.27E-06 1.24E-01 9.18E-06 l.59E--03 8.079E-04 
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TABLE Cl 
ASTM MODEL FOR PREDICTING 
CONTAMINANT VAPORS IN A CONFINED SPACE BUILDING 
FROM SOIL OR GROUNDWATER SOURCE 
COOPERVISION 

-

Moisture Cont SOIL DENSITY MQISIU&E TOTAL SOIL MOLECU LAR 

COMPOUND in Vadose in Vadose ~Q&QSIIY POROSITY DIFFUSIVITY 

Zone Zone in Vadose Zone in Vadosc Zone IN WATER 

(gig) (g/cmA3) em(v) et(v) D(water) 

qm(v) r(v) (Eq. l) (cm2/s) 

SOTL 

1,1-Dichloroethane 0.052 2.3 0. 12 0.25 1.05E-05 

I , I , I-Trichloroethane 0.052 2.3 0.12 0.25 8.80E-06 

Acer one 0.052 2.3 0.12 0.25 l.14E-05 

GROUNDWATER 

l , 1-Dichloroethane 0.052 2 .3 0.12 0.25 I .05E-05 

I , 1-Dichloroethylene 0.052 2 .3 0 .1 2 0.25 I .04E-05 

Tetrachloroethylene 0.052 2.3 0. 12 0.25 8.20E-06 

l ,l ,1-Trich loroethane 0.052 2.3 0.12 0.25 8.SOE-06 

Trichloroethylene 0.052 2.3 0.12 0.25 9. IOE-{)6 

Acetone 0.052 2.3 0.12 0.25 l.14E-05 

NOTES: 

.. - .. 

.YMQR MQiStll[e 12itfiJS!iQ 

eQRQSITY CQcffi~icm 

in Vadose Zon ill YadQse ZQllC 

eu(v) DmM 
(Eq. 2) (Eq. 3) 

0.13 l.44E-07 

0.13 l.21E-07 

0.13 l .57E-07 

0.13 l.44E-07 

0.13 l .43E-07 

0.13 1.13E-07 

0.13 l.21E-07 

0. 13 I .25E-07 

0. 13 l.57E-07 

Eq .6: D(crack)= Deff(v), assuming that the floor/wall cracks and openings are filled with dust and dirt similar to the underlying soil. 
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.. .. - NJ ·- - -
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AIR YJ!pQr DiffustiQn HENRY'S LAW Effective [1iffusti CRACK 
DIFFUSION CQe[[i~icot CONSTANT CQcffi~ iem OIEE!.!SIQN 

COEFFICIENT in YadQSe ZQoe in VadQSC Zone CQEEEIC!EtH 

Dair(v) IMYl H Deff(v) D(crack) (cm2/s) 

(cm2/s) (Eq. 4) (cm3/cm3) (Eq. 5) (Eq. 6) 

7.42E-02 l rE-03 2.30E-OI l .33E-03 l .33E-03 

7.80E-02 l. OE-03 7.05E-O I l .40E-03 l.40E-03 

I .24E-OI 2.22E-03 l. 59E-03 2.32E-03 2.32E-03 

7.42E-02 l.33E-03 2.30E-01 l.33 1E-03 1.331 E-03 

9.00E-02 l.61E-03 1.07E+OO l .614E-03 l .614E-03 

7.20E-02 l. 29E-03 7.54E-OI l.291E-03 l.291E-03 

7.SOE-02 l.40E-03 7.0SE-01 l.399E-03 l.399E-03 

7.90E-02 I .42E-03 4.22E-01 l.417E-03 l.417E-03 

J.24E-OJ 2.22E-03 I .59E-03 2.322E-03 2.322E-03 
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TABLE Cl 
ASTM MODEL FOR PREDICTING 
CONTAMINANT VAPORS IN A CONFINED SPACE BUILDING 
FROM SOIL OR GROUNDWATER SOURCE 
COOPERVISION 

Thickness Slab to Ihi!<kness Effmiv~ J2iffustiQn 

COMPOUND of Capillary Groundwater ~ CQefficient 

Fringe Distance ~ in Cani lla~ fringe 

heap Lt hY..km} Deff(cap) 

(cm) (cm) (Eq. 7) 

SOIL 

1, 1-Dichloroethane NA NA NA NA 

1, 1, 1-Trichloroethane NA NA NA NA 

Acetone NA NA NA NA 

GROUNDWATER 

1, 1-Dichloroethane 60.960 381.000 320.04 l.058E-05 

1, 1-Dichloroethylene 60.960 38 1.000 320.04 7 .743E--06 

Tetrachloroethylene 60.960 381.000 320.04 6.540E-06 

I , l, 1-Trichloroethane 60.960 38 1.000 320.04 7 .163E--06 

TricWoroethylene 60.960 381.000 320.04 8.249E-06 

Acetone 60.960 381.000 320.04 8.079E-04 

-

NOTES: 

Column headings underlined indicate values calculated from the designated equations . 

Eq. 7: hv = Lt-hcap 

Eq. 8: Deff(ws)= Deff(v) for soil 

Deff(ws) =(heap+ hv)/ [bcap/Deff( cap)+ bv /Deff(v)] 

P: I 706651004\ASTMIND. WB2 

- - - - .. - _., .. .. .. 
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Effe!<tive J2iffustiQD Eff!:!<tive DiffusiQn 

CQefficient Coeffi!<i~m he!Y!i:;en 

in Va!lQSe Zorn: SQl!IC!: and slab 

Deff(v) Deff(ws) (cm2/s) 

(Eq. 8) 

l.331E-03 l.331E-03 

l.399E-03 l.399E-03 

2.322E-03 2.322E-03 

J.331E-03 6.346E-05 

!.614E-03 4 .72 1E-05 

l.291E-03 3.982E-05 

l .399E-03 4.360E-05 

l.417E-03 5.002E-05 

2.322E-03 l.786E-03 
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TABLE Cl 
ASTM MODEL FOR PREDICTING 
CONTAMINANT VAPORS IN A CONFINED SPACE BUILDING 
FROM SOIL OR GROUNDWATER SOURCE 
COOPERVISION 

COMPOUND CEILING AIR EXCHANGE Eff~criv~ DiffusiQn 

HEIGHT RATE CQeffi1;jent ll~twe~a 

SQyrce and slall 

Ll (cm) R(air) Deff(ws) (crn2/s) 

(exchange/s) 

SOIL 

I , 1-Dichloroethane 304.8 2.300E-04 l.331E-03 

I , I, I-Trichloroethane 304.8 2.300E-04 l.399E-03 

Ace tone 304.8 2.300E-04 2.322E-03 

GROUNDWATER 

I , 1-Dichloroethane 304.8 2.300E-04 6.346E-05 

1, 1-Dichloroethylene 304.8 2.300E-04 4.721E-05 

Tetrachloroethylene 304.8 2 .300E-04 3.982E-05 

1, I , 1-TrichJoroethane 304.8 2 .300E-04 4.360E-05 

Trichloroethylene 304.8 2.300E-04 5 .002E-05 

Acetone 304.8 2.300E-04 1.786E-03 

NOTES 

Column headings underlined indicate values calculated from the designated equations. 

SLAB 

-SOURCE 

DISTANCE 

LP (cm) 

243 .84 

243 .84 

243.84 

381 

38 1 

381 

381 

381 

381 

Eq. 9: Alpha = [Deff(ws)/(R*Lt*Ll]/{ I+ [Deff(ws)/(R *Lt*Ll] + [Deff(ws)*Lcrack/Deff(crack)/Lt/n]} 
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CRA.CK 
!2IFE!1SIQ~ 

COEFEICIE~T 

D(crack) (crn2/s) 

l.331E-03 

l.399E-03 

2.322E-03 

l.331E-03 

l.614E-03 

l .291E-03 

l.399E-03 

1.417E-03 

2.322E-03 

.. - - - .. .. - -
Page S of lo 

IHlCK~ESS CRACK C(indQQr) 

QECRACK RATIO Cs !i'.{ SQYr~e l 

~ (Acrack/Ab) alpha 

(cm) n 

(Eq. 9) 

I 

1.524E+O I 0 .001 l.2E-06 

l .524E+Ol 0.001 1.3E-06 

l.524E+OI 0.001 2. IE-06 

l.500E+OI 0 .001 8.258E-07 

l.500E+O I 0.001 8.2 14E-07 

l.500E+Ol 0.001 6.732E-07 

l.500E+OI 0.001 7.329E-07 

l.500E+Ol 0.001 7.836E-07 

l.500E+Ol 0.001 2.137E-06 
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TABLE Cl 
ASTM MODEL FOR PREDICTING 
CONTAMINANT VAPORS IN A CONFINED SPACE BUILDING 
FROM SOIL OR GROUNDWATER SOURCE 
COOPERVISION 

HENRY'S LAW SOIL DENSITY MOISTURE VAPOR 

- .. 

CARBON WATER 

COMPOUND CONSTANT POROSITY POROSITY SORPTION 

COEFFICIENT 

H (g/cm3) em eu Koc 

(cm3/cm3) (cm3/g) 

SOIL (ug/kg) 

1, 1-Dichloroethane 2.30E-01 2.3 0.12 0.13 3.16E+Ol 

I, 1,1-Trichloroethane 7.05E-01 2.3 0.12 0.13 l.l0E + 02 

Acetone l.59E-03 2.3 0.12 0.13 5.75E-01 

GROUNDWATER 

I , 1-Dichloroelhane 2.30E-Ol 

1, 1-Dichloroethylene 1.07E+OO 

Tetrachloroelhylene 7.54E-Ol 

I, l, I-Trichloroethane 7.05E-Ol 

Trichloroelhylene 4.22E-Ol 

Acetone l.59E-03 

NOTES 

Column headings underl ined indicate values calculated from I.he designated equations. 

Eq . 10: C(soilwater)/C(source)=r/(em+Koc*foc*r+H*eu) for soil ; C(soilwater)/C(source)=I for groundwater. 

Eq . 11 : C(soi lvapor)/Csource= H*C(soilwater)/C(source)*lOOO 

Eq . 12: C(indoor)/C(source) = alpha*C(soilvapor)/C(source) 
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ORGANIC !:Cs2i l~at~dl !:(SQil va(lQ[}l QirulQm:l YBilln 
CARBON ~ C(soi lwarnr.l C~V(S!lll[~~l C(inQQQr}/C(SQllm~) 

FRACTION (mgl l}l(u~/kgl (rngim2}/(mglll alpha (a1glrn3ll(ug{kgl 

foe or dimensionless or (mg/m3)/(mg/I) 

(Eq. 10) (Eq. 11) (Eq. 12) 

0.001 1.03E-02 I 2.38E+OO l.23E-06 2.914E-06 
! 

0.001 4.96E-03 3.50E+OO 1.29E-06 4 .504E-06 

0.001 l.89E-02 3.0IE-02 2.14E-06 6.436E-08 

2.30E+02 8.26E-07 1.899E-04 

1.07E +03 8.21E-07 8.789E-04 

7.54E+02 6.73E-07 5.076E-04 

7.05E+02 7.33E-07 5.167E-04 

4.22E+02 7.84E-07 3.307E-04 

1.59E + OO 2.14E-06 3 .398E-06 
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TABLE 1 
ESTIMATED REMEDIATION SYSTEM COSTS 

COOPERVISION, INC. 

OPTION CAPITAL 
COST 

PUMP AND TREAT $127,900 
RFT - CROSS CONFIG $273,900 

NOTES: 

SCOTTSVILLE, NY 
SUMMARY 

ANNUALO&M ESTIMATED DURATION 
COST (YEARS) 

$51,200 TEN TO THIRTY YEARS 
$25,200 TEN TO THIRTY YEARS 

• REFER TO TABLE 2 FOR COST DETAILS FOR PUMP AND TREAT 

• REFER TO TABLE 3 FOR COST DETAILS FOR REFRACTIVE FLOW TREATMENT 

• DISCOUNT RATE OF 6% 

• INFLATION RATE OF 2.5% 

P:\706651003\AL TCOSTSICOSTS3.WB2 

NPV LIFE CYCLE 
COST RANGE 

$545,118 ITOI $1,056,510 
$511,636 TO $987,108 
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TABLE 2 

ESTIMATED REMEDIATION SYSTEM COSTS 
COOPERVISION, INC. 
SCOTTSVILLE, NY 
PUMP AND TREAT 
ESTIMATED INSTALLATION COSTS 

NO. ITEM UNIT 

1 RECOVERY WELLS EA 

2 PUMPS EA 

3 PIPING LF 

4 TRENCHING LS 

5 CARBON VESSELS EA 

6 FILTRATION SYSTEM LS 

7 POWER LS 

8 VAULTS EA 

9 COMPRESSOR LS 
10 MONITORING WELLS EA 
11 MISCELLANEOUS DISPOSAL LS 
12 LS 

ESTIMATED UNIT 

QUANTITY PRICE 

4 $3,000 

4 $2,500 

750 $15 

500 $25 

3 $1 ,500 

1 $2,500 

1 $12,000 

4 $1 ,000 

1 $3,000 
2 $3,000 
1 $7,500 
1 

SUBTOTAL INSTALLATION COSTS: 

ASSUMPTIONS: 

LOCATION FOR EQUIPMENT WITHIN EXISTING BUILDING 

PNEUMATIC PUMPING SYSTEM 

POWER IS AVAILABLE WITHIN REASONABLE DISTANCE 

ESTIMATED ANNUAL 0 & M COSTS 

NO. ITEM 

1 CARBON CONSUMPTION 

2 ENGINEERING SUPPORT 

3 MAINTENANCE 

4 PROCESS ANALYTICAL 

5 POWER 

6 REPORTING 
7 GROUNDWATER MONITORING 

ASSUMPTIONS: 

CONTINGENCY COSTS (20%): 

ENGINEERING COSTS (30%): 
TOTAL INSTALLATION COSTS: 

ESTIMATED UNIT 

UNIT QUANTITY PRICE 

QTRLY 4 $2,000 
MO 12 $500 

LS 1 $2,500 

EVENT 4 $750 

MO 12 $750 

QTRLY 4 $1 ,500 
QTRLY 4 $3,000 

$0 

SUBTOTAL 0 & M COSTS: 

CONTINGENCY COSTS (1 0%): 

TOTAL 0 & M COSTS: 

QUARTERLY CHANGE-OUT OF CARBON, DEPENDENT ON MASS REMOVAL AND EFFICIENCY 

FACILITY PERSONNEL TO DO DAY-TO-DAY OPERATIONS 

POWER AT $0.1 O/KW, 10 HP 

ESTIMATED NET PRESENT VALUE 
ITEM 

CAPITAL COST 

OPERATION & MAINTENANCE COST 

TEN-YEAR NPV 

THIRTY-YEAR NPV 

NOTES: 
6.00% DISCOUNT RATE 
2.50% INFLATION RATE 
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COST 

$127,900 

$51 ,200 

$545,118 

$1,056,510 

ESTIMATED 

COST 

$12,000 

$10,000 

$11 ,250 

$12,500 

$4,500 

$2,500 

$12,000 

$4,000 

$3,000 
$6,000 
$7,500 

$0 

$0 

$0 

$0 

$85,250 

$17,050 

$25,575 
$127,900 

ESTIMATED 

COST 

$8,000 
$6,000 
$2,500 

$3,000 

$9,000 

$6,000 
$12,000 

$0 

$46,500 

$4,650 

$51,200 
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TABLE 3 

ESTIMATED REMEDIATION SYSTEM COSTS 
COOPERVISION, INC. 
SCOTTSVILLE, NY 

REFRACTIVE FLOW TREATMENT - CROSS CONFIGURATION 
ESTIMATED INSTALLATION COSTS 

ESTIMATED 

NO. ITEM UNIT QUANTITY 

1 TRENCHING LF 320 

2 REACTIVE IRON FT' 282 

3 SAND BACKFILL FT' 11625 

4 BACKFILL CY 300 

5 DISPOSAL TON 720 

6 RESTORATION LS 1 

7 MONITORING WELLS EA 3 

8 TRANSPORTATION LOAD 72 

9 
10 
11 

12 
13 
14 

15 

16 

UNIT 

PRICE 

$150 

$70 

$1 

$10 

$100 

$5,000 

$2,500 

$400 

SUBTOTAL INSTALLATION COSTS: 

ASSUMPTIONS: 

320 FT x 2.5 FT x 25 FT DEEP -20000 FT' OR - 740 CY: TRENCH 

5 FT x 5 FT CROSS - 282 FT': IRON 

310 FT x 2.5 FT x 15 FT DEEP -11625 FT' - 430 CY 

WEIGHT OF SOIL 120 LB/FT' 

ESTIMATED ANNUAL 0 & M COSTS 

NO. ITEM 

1 GROUNDWATER MONITORING 

2 REPORTING 

3 IRON REPLENISHMENT 

ASSUMPTIONS: 

CONTINGENCY COSTS (20%): 

ENGINEERING COSTS (20%): 
TOTAL INSTALLATION COSTS: 

ESTIMATED 

UNIT QUANTITY 

QTRLY 4 

QTRLY 4 

YRLY 0.1 

SUBTOTAL 0 & M COSTS: 

CONTINGENCY COSTS (20%): 

TOTAL 0 & M COSTS: 

ZERO VALENT IRON REPLACEMENT AT 10 YEAR INTERVALS 

ESTIMATED NET PRESENT VALUE 
ITEM 

CAPITAL COST 

OPERATION & MAINTENANCE COST 

TEN-YEAR NPV 

THIRTY-YEAR NPV 

NOTES: 
6.00% DISCOUNT RATE 
2.50% INFLATION RATE 

P:\706651003\AL TCOSTSICOSTS3.WB2 

COST 

$273,900 

$25,200 

$5 11,636 

$987,108 

UNIT 

PRICE 

$3,000 

$1,500 

$30,000 
$0 

$0 

ESTIMATED 

COST 

$48,000 

$19,740 

$11 ,625 

$3,000 

$72,000 

$5,000 

$7,500 

$28,800 

$0 
$0 

$0 
$0 
$0 
$0 

$0 

$0 

$0 

$195,665 

$39,133 

$39,133 
$273,900 

ESTIMATED 

COST 

$12,000 

$6,000 

$3,000 
$0 

$0 

$21,000 

$4,200 

$25,200 
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Rising Head Hydraulic Conductivity Test Summaries 
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RISING HEAD TEST SUMMARY 

WELL NAME: MW-1 - TEST 1 
DATE OF TEST: 12-AUG-97 

Rising Head Permeability Calculation 
Bouwer-Rice Method 
Kh=[(rc*rc*ln(Re/rw) )(ln(Yo/Yt)]/2Lt 

Test Sectn. Radius (rw) , in ft .: 
Casing Radius (re), in ft.: 

Test Section length (L), in ft.: 
C: 

L/rw: 
Saturated Thickness(H), in ft .: 

In (Re/rw) : 
Yo, in ft .: 
Yt, in ft.: 

t, in min.: 

0.08 
0.06 

9.0 
4.38 

107.52 
9.0 

3.62 
0.71 

0.710 
0.33-

Kh (cm/sec) = 2.3E-06 
Kh (ft/min) = 4.6E-06 
Kh (ft/day) = 6.6E-03 

NOTES 
1. C=-2.343E-05(L/rw)"2 + .033(L/rw) + 1.103 
2. ln(Re/rw) calculated from 1 /[{1 .1 /ln (H/rw)}+{C/(L/rw)}]. 
3. Test Section radius (rw) is equal to the borehole radius . 
4. Method taken from Bouwer and Rice, 1976. 

Static Water 
6.34 

Rising Head Test Field Data 

Depth 
Water 

(ft) 
7.54 
7.27 
7.19 
7.15 
7.10 
7.08 
7.06 
7.05 
7.oo ' 
6.98 
6.95 
6.91 
6.87 
6.79 
6.67 

Elapsed 
Time 
(min) 

0 
0.33 
0.66 

1 
2 
3 
4 
5 

Residual 
Head Y 

(ft) 
1.20 
0.93 
0.85 
0.81 
0.76 
0.74 
0.72 
0.71 
0.66 
0.64 
0.61 
0.57 
0.53 
0.45 
0.33 

5. Best fit line defined by shaded time values and corresponding residual heads. 

P:\70665\002\QPR06\MW· I 

ENTERED BY MJC ON 8/14/97 

·HYDRAULIC CONDUCTIVITY SLUG TEST 
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RISING HEAD TEST SUMMARY 

WELL NAME: MW-2 -TEST 1 
DA TE OF TEST: 12-AUG-97 

Rising Head Permeability Calculation 
Bouwer-Rice Method 
Kh=[(rc*rc*ln(Re/rw) )(ln(Yo/Yt)]/2lt 

Test Sectn . Radius (rw), in ft .: 
Casing Radius (re) , in ft. : 

Test Section length (L),in ft.: 
C: 

Urw: 
Saturated Thickness(H) ,in ft .: 

In (Re/rw): 
Yo, in ft.: 
Yt, in ft.: 

t, in min.: 

0.08 
0.06 
4.3 

2.75 
51 .84 

4.3 
3.01 
1.38 

1.371 
0.33- -

Kh (cm/sec)= 7.8E-06 
Kh (ft/min) = 1.5E-05 
Kh (ft/day) = 2.2E-02 

NOTES 
1. C=-2.343E-05(Urw)"2 + .033(Urw) + 1.103 
2. ln(Re/rw) calculated from 1 /[{1 .1 /ln(H/rw)}+{C/(Urw)}] . 
3. Test Section radius (rw) is equal to the borehole radius. 
4. Method taken from Bouwer and Rice, 1976. 

Static Water 
6.88 

Rising Head Test Field Data 

Depth 
Water 

(ft) 
8.38 
8.33 
8.31 
8.29 
8.25 
8.21 
8.19 
8.17 
8.06 
7.99 
7.84 
7.69 
7.48 
7.34 
7.24 

Elapsed 
Time 
(min) 

0 
0.33 
0.66 

1 
2 
3 
4 

~: 

Residual 
Head Y 

(ft) 
1.50 
1.45 
1.43 
1.41 
1.37 
1.33 
1.31 
1.29 
1.18 
1.11 
0.96 
0.81 
0.60 
0.46 
0.36 

5. Best fit line defined by shaded time values and corresponding residual heads. 

P:\70665\002\QPR06\MW-2 
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RISING HEAD TEST SUMMARY 

WELL NAME: MW-201 - TEST 1 
DATE OF TEST: 12-AUG-97 

Rising Head Permeability Calculation 
Bouwer-Rice Method 
Kh=[(rc*rc*ln(Re/rw) )(ln(Yo/Yt)]/2Lt 

Static Water 
7.12 

Rising Head Test Field Data 

Test Sectn . Radius (rw) , in ft.: 
Casing Radius (re), in ft.: 

Test Section length (L) ,in ft.: 
C: 

Urw: 
Saturated Thickness(H) ,in ft. : 

In (Re/rw) : 
Yo, in ft.: 
Yt, in ft. : 

t, in min.: 

0.33 
0.08 
11 .6 
2.23 

35.15 
12.6 
2.73 
1.07 

1.007 
0.3-3- -

Kh (cm/sec)= 7.4E-05 
Kh (ft/min) = 1.5E-04 
Kh (ft/day) = 2.1 E-01 

NOTES 
1. C=-2.343E-05(Urw)"2 + .033(Urw) + 1.103 
2. ln(Re/rw) calculated from 1 /[{1 .1 /ln(H/rw)}+{C/(Urw)}] . 
3. Test Section radius (rw) is equal to the borehole radius . 
4. Method taken from Bouwer and Rice, 1976. 

Depth 
Water 

Elapsed 
Time 

(ft) 
8.43 
8.32 
8.20 
8.12 
7.90 
7.75 , 
7.63 
7.55 
7.49 
7.42 ...• 

7.39 
7.36 
7.31 
7.28 
7.27 

(min) 
0 

0.33 
0.66 

1 
2 

-3 
4 
5 
6 

8 
10 
15 
20 
30 

5. Best fit line defined by shaded time values and corresponding residual heads. 

HYDRAULIC CONDUCTIVITY SLUG TEST 

Residual 
Head Y 

(ft) 
1.31 
1.20 
1.08 
1.00 
0.78 
0.63 
0.51 
0.43 
0.37 
0.30 
0.27 
0.24 
0.19 
0.16 
0.15 

_____ ___ T __________________ ____ _ 

P:\70665\002\QPR06\MW-201 
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RISING HEAD TEST SUMMARY 

WELL NAME: MW-202 - TEST 1 
DA TE OF TEST: 12-AUG-97 

Rising Head Permeability Calculation 
Bouwer-Rice Method 
Kh=[(rc*rc*ln(Re/rw) )(ln(Yo/Yt)]/2Lt 

Static Water 
8.13 

Rising Head Test Field Data 

Test Sectn. Radius (rw) , in ft.: 
Casing Radius (re) , in ft .: 

Test Section length (L),in ft.: 
C: 

Urw: 
Saturated Thickness(H) ,in ft.: 

In (Re/rw): 
Yo, in ft.: 
Yt, in ft .: 

t, in min .: 

0.33 
0.19 
12.1 
2.28 

36.67 
11.5 
2.69 
0.41 

0.412 
O.t6-

Kh (cm/sec) = 2.7E-05 
Kh (ft/min) = 5.4E-05 
Kh (ft/day)= 7.8E-02 

NOTES 
1. C=-2.343E-05(Urw)"2 + .033(Urw) + 1.103 
2. ln(Re/rw) calculated from 1 /[{1 .1 /ln(H/rw)}+{C/(Urw)}] . 
3. Test Section radius (rw) is equal to the borehole radius . 
4. Method taken from Bouwer and Rice, 1976. 

Depth 
Water 

Elapsed 
Time 

(ft) 
9.15 
9.01 
8.94 
8.78 
8.71 

(min) 

8.60 
8.57 
8.55 
8.54 
8.50 

8.47 '" 
8.42< . 

8.42 ;' ~' 
8.35 
8.28 

0 
0.16 
0.33 
0.66 

1 
2 
3 
4 
5 

1b 
15 
23, 
3.0 
65 
97 

5. Best fit line defined by shaded time values and corresponding residual heads. 

HYDRAULIC CONDUCTIVITY SLUG TEST 

-~ -------- -
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Residual 
Head Y 

100 

(ft) 
1.02 
0.88 
0.81 
0.65 
0.58 
0.47 
0.44 
0.42 
0.41 
0.37 
0.34 
0.29 
0.29 
0.22 
0.15 
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RISING HEAD TEST SUMMARY 

WELL NAME: MW-203-TEST 1 
DA TE OF TEST: 12-AUG-97 

Rising Head Permeability Calculation 
Static Water 

6.09 
Bouwer-Rice Method Rising Head Test Field Data 
Kh=[(rc*rc*ln(Re/rw) )(ln(Yo/Yt)]/2Lt 

Depth Elapsed Residual 
Test Sectn. Radius (rw), in ft .: 0.33 Water Time Head Y 

Casing Radius (re) , in ft. : 0.08 (ft) (min) (ft) 
Test Section length (L) ,in ft .: 11 .7 7.03 0 0.94 

C: 2.23 7.00 0.16 0.91 
Urw: 35 .10 6.98 0.33 0.89 

Saturated Thickness(H) ,in ft .: 13.4 6.95 0.5 0.86 
In (Re/rw): 2.77 6.93 0.66 0.84 

Yo, in ft.: 0.95 6.91 0.83 0.82 
Yt, in ft. : 0.924 6.90 1 0.81 

t, in min.: o.rn - 6.79 2 0.70 
6.69 3 0.60 

Kh (cm/sec) = 6.4E-05 6.53 ': 5. 0.44 
Kh (ft/min) = 1.3E-04 6.22 10 0.13 
Kh (ft/day) = 1.8E-01 

NOTES 
1. C=-2.343E-05(Urw)"2 + .033(Urw) + 1.103 
2. ln(Re/rw) ca lculated from 1 /[{1.1 /ln(H/rw)}+{C/(Urw)}]. 
3. Test Section radius (rw) is equal to the borehole radius. 
4. Method taken from Bouwer and Rice, 1976. 
5. Best fit line defined by shaded time values and corresponding residual heads. 

HYDRAULIC CONDUCTIVITY SLUG TEST 

' Qi 
~ 1. "'=""~~~~t--~~~-+~~~~-t--~~~~-t-~~~---i 

> 

0 
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RISING HEAD TEST SUMMARY 

WELL NAME: MW-204 - TEST 1 
DATE OF TEST: 12-AUG-97 

Rising Head Permeability Calculation 
Bouwer-Rice Method 

Static Water 
7.10 

Rising Head Test Field Data 
Kh=[(rc*rc*ln (Re/rw)) (ln(Yo/Yt)]/2Lt 

Test Sectn. Radius (rw) , in ft.: 
Casing Radius (re), in ft.: 

Test Section length (L) ,in ft. : 
C: 

Urw: 
Saturated Thickness(H) ,in ft.: 

In (Re/rw) : 
Yo, in ft .: 
Yt, in ft.: 

t , in min. : 

0.33 
0.08 
11 .0 
2.17 

33.00 
12.4 
2.70 
1.11 

1.094 
0.5tl-

Kh (cm/sec) = 1.0E-05 
Kh (ft/min) = 2.0E-05 
Kh (ft/day) = 2.8E-02 

NOTES 
1. C=-2.343E-05(Urw) 112 + .033(Urw) + 1.103 
2. ln(Re/rw) calculated from 1 /[{1 .1 /ln(H/rw)}+{C/(Urw)}] . 
3. Test Section radius (rw) is equal to the borehole radius . 
4. Method taken from Bouwer and Rice, 1976. 

Depth 
Water 

(ft) 
8.30 
8.29 
8.28 
8.27 
8.23 
8.20 
8.13 
7.99 " 
7.80 , 
7.66 : 
7. 53 
7.44 , 
7.39 d 
7.31 
7.25 

Elapsed 
Time 
(min) 

0 
0.5 

0.83 
1 
2 

5. Best fit line defined by shaded time values and corresponding residual heads. 

. HYDRAULIC CONDUCTIVITY SLUG TEST 
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Residual 
Head Y 

(ft) 
1.20 
1.19 
1.18 
1.17 
1.13 
1.10 
1.03 
0.89 
0.70 
0.56 
0.43 
0.34 
0.29 
0.21 
0.15 
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RISING HEAD TEST SUMMARY 

WELL NAME: MW-205 - TEST 1 
DA TE OF TEST: 12-AUG-97 

Rising Head Permeability Calculation 
Static Water 

4.50 
Bouwer-Rice Method Rising Head Test Field Data 
Kh=[(rc*rc*ln(Re/rw) )(ln(YoNt)]/2Lt 

Depth Elapsed Residual 
Test Sectn. Radius (rw), in ft.: 0.33 Water Time Head Y 

Casing Radius (re), in ft.: 0.08 (ft) (min) (ft) 
Test Section length (L),in ft.: 8.2 5.85 0 1.35 

C: 1.90 5.84 0.5 1.34 
Urw: 24.60 5.83 0.83 1.33 

Saturated Thickness(H) ,in ft.: 23.2 5.82 3 1.32 
In (Re/rw): 2.97 5.81 4 1.31 

Yo, in ft.: 1.31 5.80 10 1.30 
Yt, in ft.: 1.307 5 .79 ~ 15 1.29 

t, in min.: 0.50- 5.78 30 1.28 
5.77 ' ,~o 1.27 

Kh (cm/sec)= 4.6E-07 5.74 80 1.24 
Kh (ft/min) = 9.0E-07 5.71 123 1.21 
Kh (ft/day) = 1.3E-03 

NOTES 
1. C=-2.343E-05(Urw)"2 + .033(Urw) + 1.103 
2. ln(Re/rw) calculated from 1 /[{1.1 /ln(H/rw)}+{C/(Urw)}] . 
3. Test Section radius (rw) is equal to the borehole radius . 
4. Method taken from Bouwer and Rice, 1976. 
5. Best fit line defined by shaded time values and corresponding residual heads. 
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