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5 February 2001 
File No. 70665-005 

Wallace King Marraro & Branson 
1050 Thomas Jefferson St. , N.W . 
Washington, DC 20007 

Attention: 

Subject: 

Mr. Chri s Marraro, Esq. 

REVISED CooperVision VCA Remediation Work Plan 
71 1 North Road 
Scottsville, New York 

Ladies and Gentlemen: 

UNDERGROUND 
ENGINEERING & 
ENVIRONMENTAL 
SOLUTIONS 

Haley & Aldrich of New York 
200 Town Centre Drive 
Suite 2 
Rochester, NY 14623-4264 
Tel: 716.359.9000 
Fax: 716.359.4650 
www.HaleyAldrich.com 

This document comprises the Revised Work Plan for Remediation Activities at the 
CooperVision, Inc . Scottsville facility. Note that this Work Plan is revised from earlier versions 
submitted to NYSDEC, dated 23 June 2000 and 24 July 2000, based on NYSDEC' s comments 
on those Work Plans dated 14 July 2000, 1 August 2000, a phone conversation on 10 November 
2000, and a letter dated 21 January 2001. In addition, we understood the 14 July letter didn ' t 
include comments fro m David Napier (NYSDOH) and Kelly Cloyd (NYSDEC). We solicited 
comments from both individuals by phone and have incorporated them with this Revised Plan. 

This Work Plan contains the fo ll owing: 

o presents a summary of previously gathered data that was obtained in conjunction with a 
Voluntary Cleanup Agreement (VCA) between the New York State Department of 
Environmental Conservation (NYSDEC) and CooperVision Corporation at the above-listed 
property; 

o a summary of various remediation technologies that were evaluated for use at the site; 

o a summary of the basis for selec ti on of the preferred remedial technology; 

o a design plan of the selected remediati on technology; 

o a reporting, notificat ion and scheduling information related to the work. 

Please contac t the undersigned with any questions you may have and thank you fo r the 
opportu nity to continue assisting with thi s project. 
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Wallace King Marraro & Branson 
5 February 200 I 
Page 2 

Coopervision understands that the final Remediation Work Plan is required to go through a 
month-long public review and comment period. It i Coopervision's de ire to start the public 
review and comment period as soon as possible so that we may complete the remediation 
mobilization and inj ec tion in early spring 2001. We are ready to assist NYSDEC as may be 
needed to fac ilitate the desired schedule. 

Sincerely yours , 
HALEY & ALDRICH OF NEW YORK 

remediation work plan.doc 
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2/5/200 1 Remed iation Work Plan for CooperVi sion Site 

Transmitted via ~Firs t c lass ma il 0 Overni ght ex press 0 Hand de livery 0 Other 

Remarks 

Ladies & Gentlemen, 

E nclosed is the F ina l Remediation Work Plan fo r the Coopervis ion fac ility in Scottsv ille, New 
York. 

Please feel free to ca ll me at 7 16.32 1.4239 or Vince Dick at 716.32 1.4207 with any question or 
comments. 

Regards, 
Niki Case 
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I. INTRODUCTION 

1.1 Project Background 

CooperVision, Inc. (Coopervision) subrnjtted a report entitled "Revised Report on VCA 
In vesti gati ons, Coopervision, 7 11 North Road, Scottsville, New York". This report summarized 
the investigations completed at the site in 1999 under a Voluntary Cleanup Agreement (VCA) 
between Coopervision and the New York State Department of Environmental Conservation 
(NYSDEC). The VCA Investi gation Report summari zes site conditions based on investigations 
completed under the VCA and made recommendati ons as to a remediation technology for use at 
the site. 

T he data and conclusions that were generated fro m 1997 and 1998 inves tigations, contributed to 
the development of the work scope fo r the in vestigations that took place in 1999. The 
in vestigati ons that took place in 1999 were in tended to further defi ne the Site contaminant 
plume, both laterall y and vertically; to determi ne if there are apparent off site contaminant issues 
related to the Site; to determine if there are apparent exposure pathways, and to recommend 
additional work, including remediation if warranted, at the site. 

Haley & Aldrich made preliminary recommendations in their 1998 report for poss ible site 
remediation design and implementation (reactive walls or enhanced bioremediation). At that 
time, NYSDEC dec lined to comment on the recommended remediation, stating that more site 
information was needed to select a remedi ation technology. Based on the additi onal data and 
conclusions generated from the 1999 investigations, potential remediati on design and 
implementation was revisited and di scussed in the Summary of In vestigation & 
Recommendations section of the VCA In vestigation Report. 

This document summarizes review of remedi al technologies potentially applicable to the site, 
prov ides basis fo r selecti on of a preferred technology, and provides design and work plan for 
implementation and monitoring of the selected remed iation tec hnology. 

1.2 Site History 

T he Cooper Vi sion facility is located on a parcel of land of about 5.4 acres. The property 
includes an origi nal building with additions having a total area of approximate ly 50,000 sq. ft. 
(See Figure 1 ). Soil and groundwater on some portions of the property have been found to be 
impacted primarily by 1, I , I-trichloroethane ("TCA") , possi bly from activities of a former 
owner who, beginning in the mid- l 970's, occupied the property and used it for manufac turing of 
contact lenses. A summary of site environmental conditions related to hi storical release of TCA 
is prov ided in Section II below. Additional details on site history can be fou nd in the VCA 
In vestigati on Report under Section 1.2, "S ite History". 

1.3 Project Objectives 

T he primary objec tives of thi s des ign work plan are li sted below: 

o summari ze the fi ndings of the VCA investigation; 

o discuss se lection of vari ous poten ti al remed iation technologies for use at the site ; 
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o di scu s the selected technology that satisfies the criteria of Section 375-1 .10 of the 
Environmental Conservation Rules and Regulati ons, Title 6 of the Official Compilation of 
Codes, Rules and Regulations of the State of New York 6 NYCRR; 

o discuss the remediation design and implementation methods that will minimally di srupt 
facility operations; 

o describe a monitoring program that will track the remediation implementati on progress of 
anaerobic conditions and changes in voe concentrations. 

A summary of relevant site conditions appears in Section II. 

Remediation technologies screened for potential application at the site are summarized in 
Section III, along with an evaluation of the technologies against NYSDEC screening criteria 
found in Section 375-1.10 of Title 6 of the Official Compilation of Codes, Rules and 
Regulations of the State of New York 6 NYCRR. 

A design and work plan fo r implementation of the preferred technology, Enhanced 
Bioremediation , is provided in Section N. 

Project reporting and scheduling is summarized in Secti on V . 

2 
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II. SUMMARY OF VCA INVESTIGATION FINDINGS 

2.1 Source Area Characterization 

The data collected during the 1999 VeA investigation, as well as data co llected fro m previous 
investigations, indicates that the source area appears to be confi ned to the area of the 
compressor room, specificall y highest in the area outside the compressor room doo r. Past soil 
vapor sampling and borings perfo rmed in J 997 and 1998 indicate the lateral extent of the source 
area con ists primarily of the courtyard outside the Compressor Room. Primary site 
contaminants include 1, 1, 1-trichloroethane, I , J -dichloroethene, and l , 1-dichloroethane. 

Info rmation on apparent vertical and lateral extent of contamination is prov ided below in 
Section 2.2 and 2.3, respectively. The base area assumed for remediation purposes is described 
in Secti on 2.3. 

2.2 Affected Media, Fate & Transport 

Subsurface soil , groundwater and, to a lesser extent, oil vapor are affected by site compounds. 
Soil concentrations in the source area range from less than 10 ppb to greater than 3-ppm total 
evoes. Groundwater contains up to 690 ppm evoes in the source area. Laterally 
groundwater diminishes to low ppb or non-detect at the most direct downgradi ent property line . 

Verticall y, groundwater contains evoes up to approximately 46 feet beneath the source area. 
The VeA investigation included installing a deep groundwater monitoring well in the apparent 
source zone area to estimate vertical extent of the plume. Previously installed well s went to a 
maximum depth of 34 feet below ground surface (bgs). The newly installed well (MW-401) 
was drilled to a depth of 46.5 feet bgs and the screen was set at a depth of 46 feet bgs. The 
deeper well was installed to determine the vertical extent of the plume in the source area. voes 
were detected to approximately 46 feet bgs in the source area, however we do not believe these 
readings represent the actual vertical extent of the plume. Through much of the boring, loose 
wet material was present in the spilt spoon that did not appear to be associated wi th the other 
denser material in the spoon. In addition, screening of well development water over 2 weeks of 
development for initi al sampling in October 1999 indicated significant reduction of soluble 
voes over time. This indicates water quality was probabl y affected by the material that 
infiltrated the augers during drilling. 

The first round of groundwater samples collected from MW-40 I in October 1999 showed that 
evoes were present in the groundwater at a concentration of 0.77 ppm. The compounds in the 
groundwater were found to be l ,J, 1-TeA, l , 1-DeE, and 1, 1-DeA. Ba ed on the concentrations 
of VOes, NYSDEe requested installati on of a deeper, bedrock well in the vicinity of MW-401. 

With agreement of NYSDEe, additional development was completed and a second round of 
groundwater samples was collected from MW-401 in April 2000. The evo e concentrati on 
dropped to 0.11 ppm in this recent event. Again , the compounds were found to be 1, 1, 1-TeA, 
1, 1-DeE, and 1, 1-DeA. This dec line appears to confirm that water quality in the initi al 
sampling event was affected by the material that infi ltrated the augers during drilling. Because 
of this, we do not recommend any further action on the requested bedrock well in tall ation. 

3 
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Based on groundwater elevations, groundwater flow direction has cons istently been towards the 
east- outheast from several date of observation over several years. Hydraulic conductivities in 
the 400 series well s were measured using fa ll ing and ri sing head tests and were calculated to 
range from 3.0 x 10 -4 cm/sec to 9.1 x 10 -7 cm/sec, which is consistent with conductivity values 
previously calculated from other site wells; ranging from 2.3 x l 0 -6 cm/sec to 4.6 x I 0 -7 

cm/sec. 

2.3 Area Assumed for Technology Evaluation 

Based on the site characterization, including apparent groundwater fl ow direction and apparent 
locations of CVOCs in groundwater, the overall remediation is assumed to be the courtyard 
outside the compressor room doors and core area of the plume extending from the compressor 
room downgradient to the area of wells MW-3 and MW-403 near loading dock #2. Thi s overall 
remediation and dimension is approximately 150 feet in east-west dimension and 40 feet in 
north-south dimension. 

ote that for purposes of HRC application and design, thi s overall area had to be subdivided 
into four parts, with 2 main areas and 2 sub-areas . The main areas fo r HRC design are the 
apparent source zone located outside the compressor room door, designated as Area l , and the 
area adj acent to loading dock #2, in the vicinity of MW-3 and MW-403, designated as Area 2 
(see Figure 2) . Area 1 is defined as an area of approximately 35 feet by 55 feet. Area 2 is 
approximately 35 feet by 40 feet. The sub-area associated with Area 1, designated as Area 3, is 
located south of the Molding Stores room and is approximately 30 feet by 20 feet in size. The 
sub-area associated with Area 2, designated as Area 4, is located east of the Molding Stores 
room- thi s sub-area is essentiall y a line parallel to the east wall of the building. 

2.4 On/Off Site Exposures 

A health ri sk assessment was completed by Haley & Aldrich in 1998 as part of that Site 
In ves tigation. NYSDEC requested that health exposure assessment be revisited during the 1999 
investigations. This Exposure Assessment included evaluation of groundwater, vapor and 
surface water pathways. Sampling of soil , groundwater, surface water, and soil vapor, and 
utility evaluation was performed to assess apparent completeness of pathways. The assessment 
conc luded there are no apparent complete pathways at this time based on current activities at the 
site. 

4 
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III. EVALUATED REMEDIATION TECHNOLOGIES 

T he remedi al alternati ves discus ed in the fo ll ow ing secti ons have been evaluated on the basis 
of their ability to meet the fo llowing seven criteria, in accordance wi th Section 375-1.10: 

l. Compliance with applicable and relevant New York State Standards, Criteria or Guidance 
(SCGs); 

2. Overall protecti veness of public health and the environment; 
3. Short-term effectiveness; 
4 . Long-term effectiveness; 
5. Reduction of toxicity, mobility, and volume with treatment; 
6. Feasibility; A feas ible remedy is one that is suitable to site conditi ons, capable of being 

successfully carried out with available technology, and that considers, at a minimum, 
implementability and cost-effectiveness; 

7. Community acceptance. 

Sub-criteri a of the above cri teria (e.g. SCGs and reduction of toxicity, mobil ity, and volume) 
were evaluated if re levant to the technologies discussed below. 

The fo ll owing secti on discusses the identified options in light of the firs t six criteria; community 
acceptance is determined through regulatory agency review and public comments. 

A total of fi ve remedi ation technologies were evaluated fo r potential use at the Cooperv ision 
site: 

• Excavation 
• 2-PHASE Extraction® 
• Steam Stripping 
• Permeable Reacti ve Barrier (PRB) using reactive iron 
• Enhanced Bioremedi ati on using Hydrogen Release Co mpound (HRC) 

3.1 Excavation 

Excavation of the contaminated so il within the courtyard portion of the source zone was 
evaluated. This option would require excavation to 12 to 15 ft. depth to remove so ils that 
appear to exceed NYSDEC TAGM 4046. Soil s near the building footprint outside the 
compressor room would require sloping or stabilization to prevent undermining the building. 
Because a portion of the source zone is located adj acent to and beneath the slab of the site 
building, it would not be poss ible to effecti vely excavate source soils. Therefore, because a 
porti on of the source zone would be left in pl ace, thi s option's ability to meet SCGs to the 
extent of other options, its environmental effecti veness, and cost would render it infeasi ble. 

3.2 2-PHASE Extraction® 

A 2-PHASE Extracti on sys tem employs high vacuum th rough a straw pl aced in a conventional 
well so as to recover groundwater and so il vapor simultaneously. In the process, separate phase 
voe mass near the well is asp irated, res idual voe mass is vo latilized in to soil vapor, the soil 
vapor is extracted at high rates, and the groundwater is ex trac ted in slugs along with the so il 
vapor under optimum cond iti ons. A large capture zone in grou ndwater is typically created due 
to the rap id ground water ex traction. The VOC in the 

5 
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recovered grou ndwater are stripped into the vapor phase. L iquids are separated out of the flow , 
and voes are captured on activated carbon. 

For 2-Phase to be a viable remedi ation technology at a site, the hydraulic conductivity of the 
soil has to be high enough fo r the vacuum to create a reasonably-sized capture zone; the larger 
the capture zone the fewer wells required to remedi ate a source. The lower the hydraulic 
conductivity of the site, the more recovery wells that are required to create the optimum large 
capture area. Given the low hydraulic conducti vities at the Coopervi sion site, an unacceptably 
high number of wells would be required to obtain the necessary capture zone for site adequate 
remediation. 

A 2-Phase pilot test was completed at the site in 1997 and was not considered to be a success. 
The pilot test consisted of putting a vacuum on a site well for a 8 hour period. This was 
completed on three of the wells at the site (MW-I , MW-2 and MW-205) . During the tests 
several parameters were recorded including the vacuum on the well, water levels, vapor 
contaminant concentrations, vacuum levels around the extraction well , and groundwater 
contaminant concentrati ons. The system never achieved a good drawdown or vapor influence. 
Based on the pilot test results potential extraction well spacing may be as little as 10 - 15 ±ft. 
on center. 

For implementation over the plume area the wells, piping, and equipment required fo r effective 
remediation would occupy a large porti on of the Coopervision northern parking lot and 
entranceways. 

Although this technology is a mature one and has been implemented at numerous sites, it was 
not selec ted because it did not meet several of the criteria of Section 375- 1.10. Primari ly 
implementation of the technology would have significant short and possibly long-term (several 
years) impact on operations at Coopervision. Further, the pilot test did not provide sufficiently 
successful results to adequately determine well spacing, design and costs. 

3.3 Steam Stripping 

Steam stripping is a proces by which steam is injected into the subsurface in an effort to raise 
the temperature of the soi l and groundwater to the point of boiling thereby vaporizing the 
volatile organic compounds from the soi l and groundwater. This technology has been used at 
re lat ively few sites and is not considered a mature technology. 

Steam stripping is most effective in highly permeable so ils since the team moves most readily 
by advection. In lower permeability soil s, such as those at Coopervision, the steam cannot 
readil y fl ow through the finer, more dense material, therefore the heat from the steam moves 
more by conduction. This fo rm of heat transfer would require a closely spaced grid of injection 
and extraction wells, at least on the same order as the preliminary estimate for 2-PHASE 
Extraction above. 

This technology was determined unacceptable fo r the Coopervision site, fo r the same reasons as 
2-PHASE Extraction, di scussed above. 

3.4 Reactive Iron Wall 

The EnviroMetal Process is an in situ method of treating groundwater contaminated with 
volati le organi c compounds (VOCs) . In the presence of meta lli c iron urfaces, several 

6 
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di ssolved chlorinated voes in groundwater degrade to non-toxic products such as ethene, 
ethane, methane and chloride ions. The process is abiotic dehalogenation, with the metal 
serving to lower the so lution redox potenti al and as the e lectron source in the reaction. Two 
competing pathways, sequential hydrogeno lysis and reductive beta-e limination, each lead to 
ethene and ethane as final products. Using granular iron, degradati on rates may be several 
orders of magnitude higher than those measured under natural conditions. To date, several 
laboratory and field scale projects have demonstrated the applicability of zero valent iron to 
degrade chlorinated solvents and their breakdown products, the type of compounds present at 
the Coopervision facility. A permeable reactive barrier (PRB) using iron could be implemented 
at Coopervision although it wou ld significantly disrupt a large area of the parking lot during 
installation. 

A PRB would meet most of the criteria in Section 375-1.10 (short and long-te rm effectiveness, 
reduction of contaminant toxicity and mobility, overall protectiveness of the public). It would 
not reduce contaminant mass in the source area but would instead serve as a reactive barrier 
downgradient of the source area. Its capital costs were estimated at $275 to $375k depending 
on field configuration, which is greater than the estimated HRC remediation cost (below) . 

3.5 Hydrogen Release Compound 

Hydrogen Release Compound (HRC) represents a potential remedi ati on solution to the 
contaminant source at the CooperVision facility. HRC is a proprietary, environmentally safe, 
food quality , polylactate ester specially formulated for slow release of lactic acid upon 
hydration. The HRC is inj ected into the subsurface contaminant plume and then left in place 
where it pass ively works to stimulate contaminant degradation. The process by which HRC 
operates is a complex series of chemical and biological ly mediated reactions. Initially, sugars 
contained in HRC stimulate aerobic popul ation "overgrowth" that ultimate ly consumes oxygen 
and promotes onset or enhancement of anaerobic conditi ons. When in contact with subsurface 
moisture, the HRC slow ly releases lactic acid. Indigenous anaerobic microbes metaboli ze the 
lactic acid producing consistent low concentrations of dissolved hydrogen. The resulting 
hydrogen is then used by other subsurface microbes (reducti ve dehalogenators) to strip solvent 
molecules of their chlorine atoms and allow fo r further biological degradation. When in the 
sub urface, HRC continues to operate in this fashion for a period of time, which varies with site 
conditions. 

HRC has provided positi ve treatment of chlorinated compounds at other sites where it has been 
app lied, although it is a relative ly new technology. Until recently Regenesis, the producers of 
HRC, had not developed data on effectiveness of the product on so il areas with concentrations 
of chlorinated compounds simi lar to concentrations found at the Scottsville facility. Therefore, 
during the October J 999 fi e ldwork, Regenesis was supplied with samples of soil and 
groundwater from within the apparent source zone so that they could conduct microcosm 
experiments to evaluate the efficacy of HRC application for this site. 

Representati ve and re lative ly undi sturbed soil and groundwater samples from the source zone 
area were collected and shipped to Regenes is so that they could conduct microcosm studies on 
the samples . The studies are used to help determine if HRC is a viab le option . Microcosm 
studi es consist of laboratory experiments conducted on soi l and groundwater from the site . 
They generally include experiments used to determine the viab ility of microorganisms in the 
contaminated soil and water, as well as estimate potential contaminant degradation processes 
and estimated rates wi th and without HRC. 

The microcosm studies for the CooperVision fac ility were performed by Applied Power 
Concepts (APC) of Anaheim Cali forni a. The microcosm uses representat ive samp les from the 
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site to evaluate presence and viability of microorganisms capable of biodegrading chlorinated 
VOCs, particularl y when stimul ated with applicati on of HRC. APC's reports of the microcos m 
results are attac hed as an Appendi x in the Revised Report on VCA In vestigations fo r the 
Cooper Vision fac ility. 

Initi al microcosm testing included testing degradation ofTCE in the Site's soil/groundwater 
sample at low (10 ppm) and moderate (25 ppm) concentrations. TCE is used initially because it 
is the standard protocol for Regenesis treatability testing and because biodegradati on of TCE 
requires generation and destructi on of daughter products th rough DCE, VC and finally ethene. 
Degradation of TCA does not produce sign ificant VC as a daughter product. 

Therefore, TCE testing is used as a " threshold" test to determine capability to degrade all the 
way through a VC daughter. 

The results of the initial study showed the fo ll owing: 

• Viable populations of microorgani sms capable of CVOC degradation are present in the 
site source area so il s collected, and can be stimul ated by HRC application . 

• Degradation of TCE in the "low" concentration samples (1 0 ppm) ranged up to 75±% 
after 28 days. DCE and VC as daughter product were produced in the samples, but 
also dimini shed in concentration over the period of testing. 

• Degradation of TCE in the "moderate" concentration samples (25ppm) ranged up to 
80±% after 28 days. Again, DCE and VC were produced as daughter products, but 
tended to diminish over the duration of the test. 

A second treatability study was compl eted by APC whi ch included testing degradation of TCA 
in the Site's soil/groundwater samples at low (25 ppm) and high (250 ppm) concentrati ons. 

The results of the second treatability study showed the fo ll owing: 

• Viable populati ons of microorgani sms capable of CVOC degradation are present in the 
site source area so ils collected, and can be stimulated by HRC app lication. 

• Degradation of TCA in the "low" concentration samples (25 ppm) ranged up to 79±% 
in 28 days. DCA as a daughter product was produced in the samples. 

• Degradation of TCA in the "high" concentration samples (250 ppm) ranged up to 92±% 
in 28 days . Again, DCA as a daughter product was produced in the samples. 

Our experience applying HRC at other sites, in full-scale fie ld applications, indicates that 
typical degradation is not a linear function. Daughter products in particular will ex hibit a "saw 
tooth" pattern of increased, then decreased concentration over time caused by changing activity 
rates of the microorganisms, seasonal variati on of water quality, desorption variation from so il , 
etc. 

In summary, APC concluded that the site is appropriate fo r a fi e ld application us ing HRC. 

Based on the criteri a in Section 375-1. 10, HRC appears to be an acceptab le remediation 
tech nology at the Cooperv is ion site . Its install ation period is re lati ve ly short and, once installed, 
does not marked ly affec t surface use, a requis ite feature fo r Coopervision' s confi ned operations 
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on site. It can be applied across the assumed treatment area, reduci ng mass where applied. 
Capital costs are estimated to be less than $250k. 

In response to NYSDEC's questi ons regarding potential health and environmental impac ts of 
using HRC as we ll as potenti al phys ical hazards or special handling or monitoring that might be 
required, we contacted Regenesis to address these questions. Regenesis confirmed that 
explosive levels of hydrogen cannot be achieved using HRC- the hydrogen released by the HRC 
process (breakdown of lactic acid) is dissolved phase hydrogen. The s low release aspect is 
meant to keep the hydrogen concentrations below 10 nanomolar for the reductive dechlorinators 
which is both too low a concentration and in a non-gaseous phase precluding potential explosive 
conditions. Therefo re no special monitoring is required . Regarding the potenti al health and 
safety issues associated with future excavations in the inj ec tion areas, HRC is a food grade 
materi al that dissolves and is consumed by microorganisms over time. It is not expected to pose 
any danger with future excavations. 

3.6 Selected Remediation Technology 

Based on the above discussion, HRC is the preferred remediation technology fo r the 
CooperVision Scottsville fac ility. The following table illustrates which techno logies meet 
which criteria from Section 375- 1.10: 

Technology Compliance Protectiveness Short- Long- Reduction Feasibility Acceptance 
w/SGCs term term 

Excavation ? ? x ? 2 3 
2-Phase x x x x x 2 3 
Steam x x x x x 2 3 
Stripping 
Reacti ve Fe l x x x x x 3 
HRC x x x x x 3 

l. Not at source area. 
2. Not feas ible due to space constraints at site. 

3. Acceptance dete1'mined by Agency review and public comments. 

Excavati on is not feasible primarily because a portion of the source zone would not be removed 
where it fall s immediately adj acent to and under the site building. The 2-Phase Extrac tion and 
steam stripping would simply require too many inj ection/extraction points to be cost-effecti ve 
and would cause too much site disrupti on. Reactive iron meets much of the criteria, but is more 
costl y to appl y and does not reduce the source area contaminant mass. Based on the above, it is 
conc luded that HRC is the most desirable remediation technology for the Coopervision site . 
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IV. REMEDIATION DESIGN 

4.1 Remediation Objective 

The remedy e lec ted shall elimi nate or mitigate the Site's "significant threat to the 
environment" as defined by 6 NYCRR Part 375- 1.4 presented by the hazardous waste at the 
Site through the proper application of scientific and engineeri ng principles and be protective of 
human health and the envi ronment. 

The contemplated u e fo r the Site is the continued operation of a facility for the manufacture of 
contact lenses or other industrial or commercial uses but excludi ng child/day care, health care 
fac ilities and ho pita! . The remedi al objecti ves are to: 

o Reduce, control or eliminate soil contamination to meet all applicable Standards, Criteri a 
and Guidance (SCGs) to the extent practicable; 

o E liminate or mitigate the potential for direct exposure to contaminated soi ls; 

o Mitigate the impacts of contaminated groundwater to human health and the environment; 
and 

Provide for the attainment of SCGs fo r groundwater qual ity to the extent practicable. 

4.2 Grid Design 

Based on groundwater contaminant concentration measured in October 1999 , two main areas 
of interest have been called out for HRC inj ec tion at the site with two sub-areas assoc iated with 
the main areas. The main areas are the apparent ource zone located outside the compre sor 
room door, designated as Area 1, and the area adj acent to loading dock #2, in the vic inity of 
MW-3 and MW-403, designated as Area 2 (see Figure 2). For the purposes of the remediation 
design, Area 1 is defined as an area of approximate ly 35 feet by 55 feet. Area 2 is 
approximately 35 feet by 40 feet. The sub-area assoc iated with Area l, designated as Area 3, is 
located south of the Molding Stores room and is approx imately 30 feet by 20 feet in size . The 
sub-area associated with Area 2, designated as Area 4, is located east of the Molding Stores 
room; thi s sub-area of injection will consist of a line of injections points para llel to the bu ilding. 

The Regenesis HRC design oftware was used for determining the des ign of the HRC injection 
inc luding the injec ti on grid spac ing and the amount of HRC to inject per hole. Input on 
specific site information includ ing hydrau lic conduct ivity, soils type, con taminant 
concentrations, area of contaminated zone( ), as well a other groundwater parameter (DO, 
conductivity , etc .) were used . The software was run eparately fo r each area of interest at the 
site, with the exception of Area 4 (see details below) becau e the Areas have different properties 
from each other, most significant ly to the design oftware being groundwater CVOC 
concentrations. Copies of the input/output sheets fo r eac h area are in Appendi x B . These sheets 
prov ide the detail s of eac h Area inc ludi ng the input data (those stated above) as well as 
calcul ated output data (number of injection points, the amou nt of HRC required per injection 
point). 

Based on the above, it has been determined that a 7-foot grid spac ing would be most appropriate 
fo r Area I while a 10 foo t grid spacing would be mot approp ri ate for Areas 2 and 3. Area 4 
wi ll consist of a line of injection points running north- outh again t the wall of the Molding 
Stores room (see Figure 2). Thi s spacing and grid area wi ll result in a total of approximate ly 40 
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injection points in Area I , 14 injection points in Area 2, 7 injection points in Area 3, and 4 
injecti on points in Area 4. 

AREA 2 INJECTION - The software also calcul ates the amount of HRe (pounds/ft of 
borehole) estimated to resul t in "non-detect" groundwater contaminant concentrati ons. Since 
groundwater concentrati ons are relati ve ly low in Area 2, ( 13.4 ppm in MW-3 and 0 .0059 ppm 
in MW-403) designing the injection grid and HRe required was relative ly simple . Using the 
oftware, based on a 10-foo t grid pac ing in Area 2 and using the groundwater concentrations 

from MW-3, it has been determined that 14 injections points, each with approximate ly 2 lbs./ft. 
of HRe, will be compl eted in Area 2 . The software recommended 16 injection points, however 
based on the positi on of Area 2 in relation to the nearby loading dock, 14 injection points were 
determined to be feas ible (see Figure 2). 

The injection interval fo r Area 2 will be from approximately 5 feet below ground surface (depth 
to water) to approximate ly 25 fee t below ground surface. The injecti on in terval is based on 
voe concentrations in groundwater in the area- MW-3, which i creened from 3- 10 feet below 
ground surface, showed a tota l voe concentration of 13.4 ppm while MW-403, which is 
screened from 38.5 to 43.5 fee t below ground surface, showed a total v oe concentration of 
0.0059 ppm. Based on these concentration and screened interval , it appears that the majority 
of contamination in this area is located closer to the ground surface. Therefore, the inj ection 
interval is concentrated clo er to the ground surface. 

AREA 3 INJECTION - Additi onal assumpti ons were made in designing the Area 3 injection. 
Because there are no groundwater wells directl y in the area, a groundwater concentration had to 
be assumed. Although thi area is in close proximity to the source area, it is downgradient and 
we therefore assumed decreased groundwater concentrations; assumed 30 ppm De A and 1 ppm 
TeA. Us ing these assumptions the software calculated that, using a I 0-foot grid spac ing, 
approx imately 2.4 lb ./ft. of HRe was required in 6 injection points. 

The injection interval fo r Area 3 will be from approx imately 5 feet be low ground surface (depth 
to water) to approx imately 38 fee t be low ground surface. Thi s interval is based on VOe 
concentrations in groundwater in the area as well as FID reading recorded du ri ng drilling 
ac ti vitie in this area. Although MW-401 does not fall within the bounds of Area 3, we be lieve 
it is close enough to Area 3 fo r purposes of co mpari son. During the insta ll ati on of MW-401 , 
FID readings were shown to decrease sub tantially from 34 fee t be low ground surface to 36 feet 
be low ground surface (from 408 ppm to 263 ppm), and again from 36 fee t to 38 feet below 
ground surface (from 263 ppm to 7 .8 ppm). It therefore appears that the most significantly 
contaminated zone does not go deeper than 38 feet below ground surface. 

AREA 1 INJECTION - The source area, Area I , wa somewhat more complicated to design. 
Because groundwater concentrations are re lati ve ly high in this area, it is not reasonable to 
a sume that one HRe injection would result in groundwater concentrations of zero . It is also 
unlikely that if the amount of HRe that the software calculated to be required to reach non­
detec t concentrations wa injected in thi s area, that the HRe would be efficiently used. 

Please note that the HRe software was developed fo r ites with significantly lower grou ndwater 
concentrati ons than those encountered in Area I of the eoopervision fac ility. If the 
groundwater concentrations fo und in Area I are inpu t into the design software, a flag opens up 
recom mending the user to contact Regensis direct ly. Based on that inherent des ign and the 
assumptions that the software makes (assumes f in al groundwater concentrations at non-detect 
after one injecti on), Regen is mod ified the software fo r the eoopervi ion site to assume 
relati ve ly low(< 1-10 ppm) but detectable concentrations after injection. Accordingly, and 
with Regensis ass istance, diffe rent concentrat ion of evoes were used for injection design . 
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After those modifications were made and pertinent Area I data input, it was determined that 
approximate ly 5 lbs./ft. of HRC wi ll be injected into 40 injection points this area. 

Using the same rationale and assumption that were used for Area 3, the injecti on interval for 
Area 1 will be from approximate ly 5 feet below ground surface (depth to water) to 
approx imatel y 38 feet be low ground surface. 

The injection for Area 1, as well as the other areas, has been designed as a single injection 
event. Potenti al future inj ections will depend on the results that are observed from the first 
injec ti on- it can take as long as 6 to 12 months to evaluate the data and determine what the 
effecti veness of the HRC is. 

AREA 4 INJECTION - The software was not used to design the injection in Area 4 because 
this Area is really a line of injection points, not an area. As such, based on nearby groundwater 
concentrations, a 7-foot spacing was used . Only four points will be placed in this area simply 
because of lack of access closer to the building (a drill rig necessary fo r the injection cannot get 
any closer to the building). The injection interval for Area 4 will be similar to Areas 1 and 3, 
from approximate ly 5 feet below ground surface (depth to water) to approximately 36 feet 
below ground surface. 

The area between Area 4 and Area 2 will not be directly injected with HRC because the HRC 
from Area 4 will indirectly treat the area between Areas 4 and 2- the source area is well 
established within Area 1 which therefore means the contamination observed in Area 2 is a 
result of contamination migrating in the groundwater from Area 1 to Area 2. Using the same 
rationale for Area 4 (immediate ly east and downgradient of Area I), we can assume that 
contamination within Area 4 also migrates to Area 2. Since HRC also moves with the 
groundwater (s imilar to dissolved phase contaminati on), HRC injected within Area 4 (as well as 
Area 1) will migrate to Area 2, treating the area between Areas 4 and 2. 

NYSDEC requested that the injec ti on points within Areas 1,3, and 4 extend into the sand layer 
identified in the investigation report. The" and" layer is an apparent sandy glacial till Lens that 
was reported to be present approxi mately I 0 feet above bedrock, situated within the very dense 
sandy silt which is otherwi se present across the site. As described in the report dated 6 May 
2000, although this lens has the potential to act as a conduit for contaminant mi grati on, it 
appears unlike ly based on the fo ll owing; in the soil c lassificati on system, the difference between 
a ilty SAND and a sandy SILT could be as little as 5-10% difference in apparent sand content. 
The classification system works such that the descriptor (sandy or silty) makes up 20-50% of 
the total sample while the major consti tuent (SAND or SILT) makes up >50% of the total 
sample. Further, the densi ty of the so il did not change through thi s interval- N values obtained 
throughout this interval were a ll greater than 100, indicat ing a very dense material. 
Additionally, field VOC read ings did not change significantly from the sandy SILT to the silty 
SAND. It therefore appears that this sandy lens is unlike ly to act as a preferential pathway over 
the primary so il matrix . However, since this layer was ob erved from approximate ly 32 to 36 
feet below ground surface at MW-403 (Area 2) and from approximate ly 34 to 36 feet below 
ground surface at MW-401 (Area l), the proposed injection will penetrate the sand layer. 

Copies of the input/output sheets are in Appendix B. 

AREAS OF NON-INJECTION -There are some areas on the si te that co ntain concentrat ions 
of CVOCs di ssolved in grou ndwater, but are not being di rect ly injected. This however does not 
mean that tho e areas will not be treated . In particu lar, NYSDEC reque ted c larification as to 
how HRC will be delivered beneath the bui lding in the source zone without injection points 
beneath the building. The processes described below app ly to the zone beneath the building slab 
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of the compressor room, as well as impac ted areas deeper than the injection interval, and 
downgradient areas from the injection locations (Areas I and 3). 

A discussed above in the section on the Area 4 injection, the injected HRC dissolves and 
releases hydrogen, which moves via advection, dispersion, and diffusion, processes. Primarily 
advection and dispersion will deliver the HRC constituents to the downgradient locations that 
have low CVOC concentrations (specificall y OW-304). Since the HRC moves much like a 
dissolved phase plume moves, we can assume that if the CVOCs mi grated from the source zone 
to the downgradient location, then the HRC will migrate there as well. 

The CVOC concentrati ons beneath the building slab have been observed to be relatively low 
compared to those in the outside area (on the order of 0.25-ppm total CVOCs). The majority of 
contaminant mass resides at and immediate ly down gradient of the courtyard source areas 
where the planned injection grid covers. Additionally, through the proposed injection, HRC can 
be delivered immediately adjacent to the building foundation. The HRC is expected to be 
forced to some extent latera lly into the fo rmation because it wi ll be injected under pressure (see 
Section 4.3 below for detai ls on pressure). Further, because HRC dissolves into groundwater, it 
will migrate away from the injection po ints via advection, di spersion, and diffu sion of the HRC. 
Because hydraul ic gradients and hydraulic conductivity values are relatively low, lateral 
migration via diffusion is expected to play a s ignificant role in lateral hydrogen transport from 
injection points in directions that advective processes don't s ignificantl y affect migration. 

Regenesis has provided Haley & Aldrich with a draft Technical Bulleti n (expected to published 
on the internet shortly) that illustrates the roll of diffusion of HRC through both theoretical and 
experimental data. 

In terms of theoretical demonstration, Fick's First Law is the basis of diffusive migration; it 
states: 

C (x, t) =Co * erf c (x/2(D*t)°'5) 

where C is the final concentration at di stance x, Co is the initial concentration, erf c is the 
complimentary error functi on, D is the diffusion coefficient, and t is time. Regenesis has 
determined that a reasonable minimum target effective concentrati on of lac tic aci d (the initial 
breakdown product of HRC) is 20 ppm. If we assume an initial concentration of 1000 ppm 
( injection concentrati on), a desi red fi nal concentrati on of 20 ppm, and a diffusion coeffic ient of 
0.0022 cm2/sec, then the above equati on can be solved for x (distance) at various times. 
Solving the above equation at various time intervals shows that an effective concentration of 
lactic acid (HRC) will be present 28 feet radially from the point source after a time interval of 1 
year. It is important to note that the above equation does not take into account the effects of 
bi ological or chemical consumption, or aquifer matrix tortuosity. 

If we apply Fick's F irst Law to the area near and beneath the compressor room, we can calculate 
the time required to achieve an effecti ve concentration of lac tic acid at a given distance. Based 
on the relative ly low voe concentrati ons found to be present beneath the compressor room slab 
and the size of the compressor room, we used a distance of I 0 fee t (half the length of the 
compressor room). Solving fo r time (using the same concentrations and diffusion coefficient as 
above), it will take approximately 45 days fo r the lact ic ac id to di ffuse approx imate ly 10 feet 
into the compressor roo m and be present at an effective concentration of20 ppm. Agai n, note 
that this calcul ati on does not take into accou nt the effects of biological or chemical consumpti on 
or aquifer matrix tortuos ity. 
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As experimental demonstration, Regenes is also ran column experiments to determine the effects 
of diffusion in a closed sys tem. To establi sh the experiments , soil samples with active 
populati ons of TCE degraders were homogeni zed and packed into a series of 6.0-foot long 
aquifer simulator columns. A so lution of 25 ppm TCE was passed through the columns to make 
the concentrati on of TCE constan t throughout. A tota l of four columns were set up ; two were 
packed with 10% loam and 90% clay while the other two columns were packed with 10% loam 
and 90% sand. One column in each of the soil systems was inj ected with injectable qua li ty 
HRC (viscosity of 20,000 cP) and the other was injec ted with implant quality HRC (viscosity of 
200,000 cP). Both viscosity mate ri als were used because Regenesis wanted to determine the 
di fferences in diffusion rates with varying viscosities. T he HRC was injected into the columns 
and movement away from the injection point as a result of diffusion was measured (i.e. there 
was zero differential head across the column). Sampling ports were located at vari ous di stances 
from the inj ection point on the columns. The ports were sampled at regular intervals to 
determine the concentration o f HRC and its breakdown products. Analyses indicated that the 
rate of diffusion in all of the columns, regardless of soil conditions and HRC viscosity, was 
between 3-4 in/day. This data was compared to an equation referenced by Sego! (Groundwater 
Simulations, 1994) used for di ffusion in a cylinder rather than from a point source, as shown 
below: 

0.6= Dt/r2 

where D is the diffusion coeffic ient in cm2/sec, t is time in seconds, r is the radius of diffusion 
in cm. Using the experiment-derived data (again with an initial concentration of 1000 ppm and 
desired target minimum of 20 ppm) the data was fitted, converted to English units, and using an 
average value from the experiments of 1 foot in 3 days, resulted in an effecti ve di ffusion 
coeffic ient of 0.2 ft2/day. The diffusion rul e deri ved thereof is: 

t=3x2 

where tis the time in days it takes the front to move out a distance in x feet. Applying this to 
the Coopervision site would indicate that approx imately 300 days would be required for the 
front to reach the midway point of the compressor room, with effects of biologic consumption, 
an allowance for aqui fer tortuosity, etc. 

The same diffusion migrati on to areas downgradient will also happen, although advec ti ve 
transport will play a role in addition to di ffusion and di spersion. 

In regards to the CVOC impac ted intervals beneath the injec tions, we believe that the HRC 
injected at higher intervals in the formati on will also treat the lower intervals. In general , the 
ite hydraulic gradient is downward which will fac ilitate the transport of the HRC downward to 

the intervals that were not direc tly injected. Additi onall y, di ffusion and di spersion processes 
will also suppo1t migrati on in a vertical direction. 

4.3 Injection 

HRC is typ icall y introduced to the subsurface in a grid- li ke manner using Geoprobe-type d irect 
push methods, however because of the required depth of inj ection for thi s site and the hi gh 
density of the so il s, it is like ly that a rotary injec tion method will be required to reach the 
des ired injection depth, the deepes t be ing approxi mate ly 38 fee t below ground surface. A fie ld 
test with a more powerful Geoprobe ri g took place at the site on 8 July 2000. Thi s fi e ld test, 
completed by Zebra E nvironmental Services, under the observat ion of Haley & A ldrich, was 
co mpl eted to determ ine if a more powerfu l direct-push ri g was capab le of reaching the desi red 
injec ti on depth. The rig was onl y abl e to penetrate to approx imately 10 fee t be low ground 
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urface. Based on this fie ld test, it appears that a combi nation rotary inj ection- direct push 
technique wi ll be required fo r the HRC inject ion. 

The combination rotary injection-direct push technique meth od would in volve advancing a tri­
cone rotary bit or nan-ow di ameter solid-stem auger from the ground urface to the desired 
depth. Once the desired depth is reached the bit/auger will be removed from the hole and a 
direct-push tool will be inserted into the hole and will act as the injector. HRC will be injected 
through the tool tip under pressure using a Rupe Pump, or equivalent, as the tip is slow ly 
removed from the borehole base. In a normal direct-push type injection, pressure is achieved 
and maintained in the boreholes by friction between the injection tools and the formation. 
Pressure is measured directly at the pump. For this project, several options have been proposed 
by the driller, each of which has been designed to address potential problems in the fie ld. The 
first hole will be attempted a fo llows: a pilot hole wi ll be completed prior to the injection 
using a bit/auger as described above. Inj ection will follow by inserting an injection tip or too l 
whose di ameter matches the pilot hole as tightly as possible. Because there will be a pilot hole, 
there is a poten tial for loss of ome fri ction between the tool and the formati on. To he lp 
mitigate this, the tool used to create the pilot hole will match the injection tool in diameter as 
closely as possible so as to maintain the most friction poss ible. Again, the pressure will be 
measured directly at the pump . If blow bac k occurs near the surface the injection will be 
terminated and another hole will be completed adjacent to the first hole. The second hole will 
be advanced u ing direct push methods onl y, creating a hole wi th the injection tool and injecting 
as the tool is retracted from the hole. By doing this a greater amount of friction will be created 
between the injection tool and the formation , thereby creating a better eal in the hole, 
facilitating the injection of HRC into the formation rather than to the ground surface. If 
bl owback is observed at depth then the hole will be repeated using a smaller bit, attempting to 
find the "best fit" for the hole and create a better seal between the injection tool and the 
fo rmation . If we find that neither of the initial approac hes work then a pilot hole wi ll be drill ed 
wi th a tri-cone bit while driving casing. The injection will take place through the cas ing as the 
casing is being retracted from the hole. Infl atable packers may also be used to create a better 
seal between the casing and inj ection tool. Inj ec tion will proceed from the target depth to 
approximate ly 5 feet below grou nd surface, the approximate high water mark. 

The volume of HRC that will be injected in each hole wi ll be calculated by the driller prior to 
the start of inj ecti on. The vo lume of HRC to be inj ec ted into each hole is calcul ated by 
determining the volume of HRC delivered with eac h stroke of the pump. The volume is then 
converted into weight usin g a conversion table provided by Regenesis. Thi s calculation and 
conversion deten-nines the pounds of HRC delivered in each stroke of the pump. 

4.4 Additional Groundwater Wells 

To monitor groundwater conditions after the HRC inj ection, two additi onal monitoring wells 
will be installed; one immed iate ly east of the molding stores areas near MW-2 (shown as MW-
502 on Figure 2) and one approx imate ly 20 feet south of the molding stores area (shown as 
MW-501 on F igure 2). The well eas t of the molding stores area wi ll be installed to a depth of 
approximate ly 35 feet below grou nd surface with a sc reened interval from approximately 35 to 
30 feet below ground surface. NYSDEC requested that the screened in terval for thi s we ll 
include the sand layer identified in the investigation report which was observed from 
approx imate ly 542 feet above sea level to approximate ly 538 feet above mean sea leve l. At this 
locat ion the well screen as proposed wi ll include the interval. T he we ll south of the mo lding 
stores area wi ll be installed to a depth of approxi mate ly 20 feet below ground surface with a 
sc reen interval from approx imate ly 20 to 15 feet below grou nd surface. The proposed screened 
intervals were selected after rev iew of the other screened intervals in the area - these two 
intervals ( 15-20 feet below ground sUiface and 30 to 35 feet below ground smface) are the two 
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intervals that have not yet been di screetly monitored in the area, yet will be affected by the HRC 
treatment. 

Each of the boreholes wil l be drilled with a 2 1/,i in . hollow-stem auger. The boreholes will be 
continuously split-spoon sampled until the desired depth is reached. Soil samples in the split 
spoons will be screened with a fi e ld FID. The we ll ri ser and screen wi ll consist of 1.25 inch 
PVC and the well screen will be no longer than S feet in length . Quartz sand will be placed 
around the we ll screen and up to 6 inches above and below the well screen. Approximately two 
feet of hydrated bentonite pellets will be p laced above the sand pack and a cement/bentoni te 
grout will be used to seal the hole up to a depth of approximately 3 feet below ground surface. 
The we ll will then be completed with a flush-mount road box held in place with a concrete seal. 

The newly installed wells will be developed several times over the period of the HRC injection 
(2-3 weeks). The development will be completed using a Watera footvalve and tubing. The 
Watera will be used to help fac ilitate the removal of sedi ment from the completed well. Each 
time the wells are purged groundwater parameters, such as conductivity, pH, Eh, temperature, 
and dissolved oxygen, will be measured and recorded. Well development logs wi ll be 
maintained for each development event and will be provided in the fi nal report. 

NYSDEC requested that we discuss the need or lack thereof fo r bedrock wells in or near the 
source area. In our Revised Report on VCA In ves tigations, dated 6 May 2000, we discussed 
that the elevated CVOC concentrations in groundwater at MW-401 (the deepest site well , which 
was drilled to top of bedrock and is screened from 44-46 feet below ground surface) appeared to 
be due to loose, wet so ils falling from higher elevations to the base of the borehole during well 
insta llation. To better determine if thi s had occurred, Haley & Aldrich performed additional 
development of well MW-40 1, using a Watera foo tvalve and tubing, over a two-week period of 
time in April 2000 and then re-sampled the well to determine if groundwater concentrations did 
in fac t decrease with increased purging/development. As shown in Table 1, total CVOC 
concentrations at MW-401 decreased from 0.44 ppm to 0.1 1 ppm. We believe this drop in 
concentrati on is a direct result of the well development and supports the theory that the detected 
concentrations near the top of rock are due to contaminated soils fa ll ing from hi gher elevati ons 
within the borehole. It is also important to note that, du ring the well install ati on, there was no 
indication of contamination, either visual or instrumental (FID) near the top of rock. Further 
discussion of thi s issue is below, in Secti on 4.5. 

All down-hole tools and equipment will be cleaned before (steam cleaned) and between 
(Alconox and distilled water) sampling runs and successive boring locations (steam cleaned). 

Field logs will be compl eted including classification of materials and results of fie ld 
observations. 

4.5 Groundwater Monitoring 

Prior to the HRC injecti on, several base line parameters were measured in the groundwater. 
Parameters included dissolved oxygen (DO), conductivity, temperature, pH, and ox idation 
reduction potential (ORP or Eh). The Monitored Natural Attenuat ion document produced by 
the EPA states that these parameters help to determine the condi tions of the groundwater 
aqui fe r. Table 2 lists all of the parameters and the purposes for measuring those parameters that 
the EPA recommends fo r natural attenuati on monitoring. Several of these parameters were 
coilected at well s located both in the source zone, the area adjacent to loadi ng dock #2, as well 
as at well s that have hi storicall y been non-detect for ite contam inants. T he measured 
parameters are reported in Tab le 3. 
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The parameters recently measured indicate that the groundwater, particularly in Area I , is in a 
reducing environment- low DO and ORP. Reducing environments are generally encountered 
within CVOC plumes due to stimul ation of anaerobi c bacteri al activity brought on by the 
presence of the contaminants. A reducing environment p rovides the type of conditions that are 
des ired for an HRC injection - reductive dechl orination (the process by which HRC ultimate ly 
breaks down the CVOCs), is best fac ilitated in anaerobic (reducing) environments. 

Regarding NYSDEC's request for the need or lack thereof of a bedrock we ll in or near the 
source zone (continued from Section 4.3 above), Table 3 shows the DO readings for the 302 
nest located south of the source zone . Thi s set of nested we ll s has four 1-foo t screened 
intervals- 13-14 feet bgs, 21-22 feet bgs, 29 .5-30.5 feet bgs, and 32.5-33.5 feet bgs. ote that 
the DO readings in the shallower screened intervals are re latively low, similar to those observed 
in the source zone, indicating that reducing conditions are present. The reducing conditions 
result from the presence of CVOCs. The DO reading at the deepest screened interval is 
sign ificantly higher than the DO readings at the shall ower screened intervals. This indicates 
that reducing conditions are not as prevalent deeper in the aqui fer, reflecting the diminished 
concentrations of CVOCs with depth in the aquifer. Based on these data, and the discussion in 
Section 4.3, we do not believe separate installation and monitoring of site bedrock is necessary. 

The presence of apparent e levated metals concentrations in the source area may also be re lated 
to the reducing conditions observed in the ource zone. Metals were detected at e levated 
concentrations in groundwater at MW-205 (source zone - Area 1). T he Revised Report on VCA 
In vesti gations, dated December 2000, discussed that the metals observed in groundwater, 
particularly within the source zone, were likely a result of one or a combination of sediment in 
the sample and/or the reducing conditi ons encountered within the source zone. Low ORP 
(chemicall y reducing conditions) produced in a CVOC source area can result in localized 
di ssolution of naturally-occurring metals. If thi s is occurring at the site, the elevated metals 
concentrati ons cannot persist beyond the plume limits because depressed ORP, which is 
necessary fo r metals to di ssolve, would not occur in areas outside the CVOC plume limits. The 
ORP readings within and outside the source zone support these conditi ons being present. 
Additionally, as Tables 3 and 4 indicate, when the sample had a lower tu rbidity (April 2000 
re ult), the metals concentrations dropped significantly. We therefore do not beli eve that the 
metals observed within the source area are an issue of concern . Elevated metals concentrations, 
if caused by localized source zone reduc ing conditions, would not persist outside the reducing 
environment (source zone). Further, the dec reased turbidity of the water in separate sampl ing 
events has also been shown to result in lower metals concentrations, indicating the apparent 
e levated concentrations may only be a sampling arti fac t. Pl ease note that no historical metals 
usage has occurred at thi s site. 

Prior to HRC injec tion the above-listed parameters will aga in be measured and will continued to 
be measured throughout the project. In addition to the above- li sted parameters, several other 
parameters will be measured during the injection and will also be measured throughout the 
project. Those parameters include soluble organic carbon (SOC), nitrate, Iron (II), methane, 
ethane, ethene, alkalinity, and sul fate. The chedule of sampling events, the well s to be 
sampled, and the parameters that will be measured at each event are listed in Table 5. 

To sample the groundwater, we ll s will be purged us ing dedicated Watera tubi ng and footvalves. 
T he Watera will be connected to a YSI Flow-Through Cell where fie ld parameters can be 
measured inc luding DO, ORP, conducti vity, temperature, and pH. T he YSI instru ments wil l be 
read and read ings recorded until the parameters have stabili zed. Once the parameters have 
tabi li zed, the groundwater will be sampled with the Watera into the designated sampling 

co ntainers. The samples will be placed into a cooler with ice and transported to Col umbia 
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Analytical Services in Rochester, New York for other ELAP-qualified lab fo r appropriate 
analyses. 

Although trip blanks, MS/MSD samples, and Category B deliverable will not be required for 
quarterly or semi-annual sampling events, we understand that these items will be collected upon 
NYSDEC request. Category B deliverables and DUSRs will be required for samples used to 
define the nature and extent of contamination and to verify the success of remediation. 

4.6 Waste Management Plan 

All soil cuttings and groundwater produced during the drilling process will be drummed and 
properly stored onsite until it can be removed by a certified waste handler. All personal 
protective equipment, such as di sposable gloves and Tyvek suites, will be disposed of in onsite 
dumpsters. 

4.7 Health & Safety 

A Health and Safety plan for the work described herein is contained in Appendix C. A 
Community Air Monitoring Plan has been attached to the Health & Safety Plan. 

4.8 Institutional Controls 

It is anticipated that site compounds will remain on the property but at levels not unacceptable 
related to human health and environmental risk. Certain institutional control s will be necessary 
for ongoing site management and completion of the VCA obligati ons. These items include the 
following: 

Deed Restrictions - Within 30 days of NYSDEC approving the final engineering report, 
Coopervision will record an instrument with the Monroe County Clerk stating the fo llow ing: 

>- The Site will not be used for purposes other than fo r the contemplated 
use unless approved by NYSDEC; 

Prohibit the use of groundwater underlying the site wi thout treatment 
rendering it safe; 

Coopervision or successors will conti nue any engineering or 
in titutional control required by the work plan . 

Completion of Soil Management Plan - a Soil Management Plan (SMP) will be completed 
following the submittal and approval of the final engi neering report . The SMP must be 
approved by NYSDEC and will appl y to excavation or other soil handling in the affected areas 
of the site. 

The type and extent of deed restrictions, SMP, and other institutional controls wil l be based on 
the leve l of effec ti veness of remediation. 
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V. REPORTING & SCHEDULING 

T he fi e ldwork to implement the HRC injection, additional groundwater well in tallati on, and 
ba e line groundwater sampling will commence within J week of the completion of the public 
review and comment period, which we understand is required to la t fo r l month . The publi c 
comment period will start after NYSDEC's approval of this work pl an. 

Based on the proposed injection grid , need fo r additi onal wells and baseline groundwater 
parameters, it is expected that the injecti on and supporting fi e ldwork will take approx imate ly 2-
3 weeks, inc luding weekends. 

Progress reports will be completed and distributed in accordance with the sc hedule and 
requirements contained in the Remedi ation Agreement. Groundwater sampling will be 
conducted on a quarterl y bas is fo r the first year and semi-annual bas is for the fo llowing years. 
The results of the sampling events will be included in the appropriate monthly or quaiterly 
reports, as dete rmined by the Remediati on Agreement (the monthl y or quarterly report 
fo llowing the receipt of and review of the data). 

Timing fo r the completion and submission of a fin al report fo r the site remediati on cannot be 
determined at thi s time as the performance of the remediation technology has yet to be 
evaluated . It is expected th at a minimum of one year will be required before conclusive data is 
avail able for the first report. 
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UPGRADIENT WELL 

,1 Samele No. MW-201 ANA LYTE 
T.0.G.S. 

Standard Values 
Well Screen Interval {fl 9.8-20.0 
Date Samoled 111011997 I 61211999 
Dilution NA I 1 

Acetone ND ND 0.05·· 

I 
1. 1 - Dichloroethane 0.005 ND I ND 
1. 1 - Dichloroethene ND ND 0.005 
1. 1. 1 - Trichloroethane ND ND 0.005 
Tetrachloroethene ND ND 0.005 
Trichloroethane ND ND 0.005 
Chloroethane ND ND 0.005 

!l9is(2 - ethylhexyl) ohthalate I NA I NA I 0.005 I I 
1 ,2 - Dichloroethane 0.0006 ND ND 
2 - Butanone ND ND NS 

SOURCE WELLS 
ANALYTE Samele No. OW0-3020 OW0-3020· OWS-302S OWS-302S OWS-302S" 

Well Screen Interval lR\ 32.5-33.5 32.5-33.5 13.0-14.0 13.0-14 .0 13.0-14.0 
Date Samoled 6/1/1999 10/26/1999 4/2a/2000 6/1/1999 6/1/1999 4/2a/2000 6/111999 

Dilution 250 10 5 1000 500 2000 10 
I 

Acetone ND NA NA ND ND ND 0.3009 
1.1 - Dichloroethane 52 E 1.0 0.63 54 49 390 25E 
1. 1 - Dlchloroethene ND ND ND ND ND ND 0.022J 
1 1 1 - Trichloroethane 100E 0.021 ND 110 ND ND 0.94 
Tetrachloroethene ND ND ND ND ND ND ND I 
T richloroethene ND ND ND ND ND ND ND 
Chloroethane ND ND ND ND ND ND 0.056J 
1 2 - Dichloroethane ND ND ND ND ND ND 0.020J 
2 - Butanone ND ND ND ND ND ND 0.063J 
9isl2 - eth lhexvll nhthalate NA NA NA NA NA NA NA I 

MIO-GRADIENT WELLS 

I ANALYTE Samele No. MW -2 MW -3 OW-403 OW-403" 
Well Screen lnteival (It) 2.0-10.0 3.0-10.0 38.5-43.5 38.5-43.5 
Date Samoled 4116/1997 612/1999 6/1 a/1997 6/211999 10/2611999 10/2611999 10/26/1999 
Dilution NA 20 NA 50 100 1 1 

Acetone ND ND ND ND NA NA 0.062 B 

rl 
1 1 - Dichloroethane 0.372 0.10 2.0 2.9 3.2 0.0059 0.001 J 
1 1 - Dichloroethene 0.182 0.41 0.63 1.8 2.2 ND ND 
1, 1, 1 - Trichloroethane 0.519 3.7 3.3 10 8.0 ND 0.001 J 
Tetrachloroethene 0.006 ND ND ND ND ND ND 
T richloroethene 0.039 ND ND ND ND ND ND 
Chloroethane ND ND ND ND ND ND ND 
1 2 - Dlchloroethane ND ND ND ND ND ND ND 
2 - Butanone ND ND ND ND ND ND 0.005 J 
Bisl2 • ethvlhexvl\ nhthalate NA NA NA NA NA NA NA I 

I DOWNGAADIENT WELLS ----
ANALYTE Sample No. 8304-0W 9304-0W" 9305-0W 8306-0W MW-202 

Well Screen Interval fft) 4.0-14.0 4.0-14.0 4.0-14.0 4.0-14.0 10.1-20.3 
Date Samoled 6/1/1999 61111999 612/1999 6/211999 7/10/1997 61211999 10/26/1999 
Dilution 1 1 1 1 NA 1 1 

Acetone ND 0.002J9 ND ND 0.027 ND ND 
1 1 - Dichloroethane 0.012 0.012 ND ND 0.008 ND ND I 
1 1 - Dichloroethene 0.006 0.007J ND ND 0.018 ND ND 
1 1. 1 - Trichloroethane 0.036 0.032 ND ND 0.061 ND ND 
Tetrachloroethene ND ND ND ND ND ND ND 
Trichloroethane ND ND ND ND 0.008 ND ND 
Chloroethane ND ND ND ND ND ND ND 
1 ,2 - Dichloroethane ND ND ND ND ND ND ND I 
2 - Butanone ND ND ND ND ND ND ND 

I 
Bisl2 - ethvlhexvl\ nhthalate NA NA NA NA NA NA NA 

I 
I 
I 

COOPERVISION 
71 1 North Road, Scottsville New York 

Chemical Testing Results 
Updated 5/17/2000 

TABLE 1 

GROUNDWATER AN ALYTICAL RESULTS 

OWS-302S"• OW0-302S 
13.0-14.0 21-22 
6/1/1999 412a/2000 

500 100 
1.80JB ND 

61 0 350 
ND ND 
ND 2.4 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
NA NA 

T.0.G.S. 
Standard Values 

0.05· · 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.0006 

NS 
0.005 

MW-203 
9.8-20.0 

711 011997 612/1999 
NA 1 

0.118 ND 
ND ND 
ND ND 

0.003 ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
NA NA 

61111999 
10 
ND 
1.5 
ND 

0.22 
ND 
ND 
ND 
ND 
ND 
NA 

OWS-3020 OW0-303S OW0-303D OWS-303S MW-1 MW-205 
29.5-30.5 19.5-20.5 31.0-32.0 12.5-13 .5 4.0-14.0 21.2-28.0 

10/26/1999 412812000 6/111999 6/1/1999 6/1/1999 4116/1997 6/211999 7110/1997 61211999 61211999 
2000 200 1 1 1 2500 5000 5000 500· 
NA ND 0.18 0.073 0.16 ND ND ND ND ND 
220 23 ND ND ND 36 ND 153 190 210E 
ND ND ND ND ND 12 13 ND ND ND 
ND 8.8 ND ND ND 370 320 421 480 450E 
ND ND ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND ND ND 
NA NA NA NA NA NA NA NA 0.016 ND 

NOTES: 
1. Results expressed in milligrams per liter (ppm). 

2. "E• - indtcates compounds whose concentrations exceed the calibration range. 
3. • •• • - indicates that Guidance values were used when a Standard Value was not listed. 
4. Groundwater samples collected by Haley and Aldrich on dale shown, unless Indicated sampled by NYSOEC. 
5. Groundwater samples analyzed at Columbia Analytical Servtces, Rochester, New York 

6. • • • - indicates diution was performed on this sample due to sample exceedence of calibration range. 
7. A sample for well #3020W-0-S was not submitted due to lack of sutficent water. 
8. • NA • - indicates sample was not analyzed for that compound. 
9. • "• - indicates samples that were collected by NYS Department of Environmental conservation and analyzed by Columbia Analytical Services, 

Rochester, New York. 
10. •J• · lncficales an estimated value. The flag ts used either when estimating a concentration for 1entalivety 

identified compounds where a t :1 response Is assumed, or when the mass speciral data indicate the prpsence 
of a compound that meets the identification criteria but the result is less than the sample quantitation limit but greater than zero. 

11. ·o· ·indicates all compounds Identified in an analysis et a secondary dilution factor. 
1 

12. "B" · indicates compound was found In the associated blank as well as In the sample. 1 

13. "NS" - indicates no Standard Value was listed for compound in the Division of Water Technical and Operalional Guidance Series. 1 
14. 'NA·· indicates dilution nol reported. 
15. Results in bold and Italics indicate result greater than T.O.G.S. Standard Values. 

16. 
1 
·indicates sample was undiluted to determine if Vinyl Chloride was present. No Vinly Chloride was detected. 

g:lprojects\706651005\gw table.xis 

MW-204 OW-402 OW-402" 
9.8-20.0 38.5-43.5 38.5-43.5 T.0.G.S. 

7/10/1997 61211999 10126/1999 10/2611999 Standard Values 
NA 1 1 1 
ND ND ND 0.004 JS 0.05·· 
ND ND ND 0.007 J 0.005 
ND ND ND ND 0.005 

0.003 ND ND ND 0.005 
ND ND ND ND 0.005 

0.015 ND ND ND 0.005 
ND ND ND ND 0.005 
ND ND ND ND 0.0006 
ND ND ND ND NS 
NA NA NA NA 0.005 

.. 

OW-401 OW-401· OW-401 " OW-401 
44.0-46.0 44.0-46.0 44.0-46.0 44.0-46.0 T.0.G.S. 

10126/1999 10126/1999 10/26/1999 4128/2000 Standard Values 
2 1 2 1 

NA NA 0.004 DJB ND 0.05 .. 
0.22 0.36E 0.37 0 0.09 0.005 
0.014 . 0.019 0.02 0 0.009 0.005 
0.2 1 0.38 E 0.380 0.017 0.005 
ND ND ND ND 0.005 
ND ND ND ND 0.005 
ND ND ND ND 0.005 
ND ND ND ND 0.0006 
ND ND ND ND NS 
NA NA NA NA 0.005 
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Matrix Analysis 

Soil Volatile Organic 
Compounds 

Soil Total Organic Carbon 
(TOG) 

Water Volatile Organic 
Compounds 

Water Oxygen 

Water Nitrate 

Water Iron (II ) (Fe.2
) 

Water Sulfate (SO/) 

Water Methane, ethane, 
and ethene 

Water Alkalinity 

"'· -~-

Matrix A na lysi s 
Water Oxidation-reduction 

potential (ORP) 

Water pH 

Water Temperature 

Water Conductivity 

Water Chloride 

Water Soluble Organic 
Carbon 

Ana lytica l Protocol 
Tab le 2 

1;, -'\;8'!;.,. Soil __ and Ground wate r A nalytical Protoco l 

Sample Volu me, 
Sample Container, 

Method/Referenc e Data Use Sample Preserv at ion 
SW8260A Data is used to determine the Collect 1 00 g of Soil in a 

extent of soil contamination glass container with Teflon-
lined cap; cool to 4°C 

SW9060 modified for The amount of TOG in the Collect 100 g of Soil in a 
soil samples aqu ifer matrix influences glass container with Teflon-

contaminant migration and lined cap; cool to 4°C 
biodeqration 

SW8260A Method of analysis for BTEX Collect water samples in a 
and chlorinated solvents I 40 ml VOA vial; cool to 4°C; 
byproducts add HCI to pH 2 

Dissolved Oxygen Concentrations less than 1 mg/L Measure dissolved oxygen 
Meter or Hach DO Field generally indicate an anerobic on site using a flow-through 
Ki t Model OX-2P pathway cell or HACH Kit 
IC Method E300 Substrate for microbial Collect up to 40 ml of water 
Anion Method respiration if oxygen is depleted om a glass or plastic 

container, add H2S04 to pH 
Jess than 2, cool to 4°C 

Colorimetric Indicative of iron (Il l) reduction Collect 100 ml of water in a 
HACH Method #8146 alass container 

IC method E300 or Substrate for anaerobic Collect up to 40 ml of water 
HACH Method #8051 microbial respi rat ion in a glass or plastic 

container, cool to 4°C 
Kampbell et aL , 1989 or The presence of CH4 suggests Collect water samples in 
SE3810 Modi fied biodegration or organic 50 ml glass serum bottles 

carbon via methanogenesis. with butyl gray/Teflon-lined 
Ethane and ethene are produced caps; and H2S04 to pH less 
during reductive dechlorination than 2, cool to 4°C 

HACH Alkalinity test kit Water quality parameter used to Collect 1 OOmL of water in 
model AL AP MG-L measure the buffering capacity glass container 

of qroundwater 

·l Soi l and Groundwater Analytical Protocol (con t in ued) 

Sample Vo lume, 
Sam p le Con tainer, 

Method/Reference Data Use Sample Preservatio n 
A2580B The ORP of groundwater Collect 100-250 ml of 

influences and is influenced by water in a glass container, 
biodeqredation analvze immediate ly 

Field probe with direct Aerobic and anaerobic process Co\lect 1 00-200 ml of 
read ing meter are pH-sensitive water in a glass or plastic 

container, analyze 
immediately 

Field probe with direct Well development Not Applicable 
readinq meter 
E120.0/SW9050, direct Well development Co\lect 100-250 ml of 
reading meter water in a glass or plastic 

container 
Mercuric nitrate titration Final product of chlorinated Collect 250 ml of water in 
A450o-cr c or HACH solvent reduction a glass container 
Chloride test kit model 8-P 
SW9060 Used to determine if anaerobic Collect and field filter 

metabolism of chlorinated 100 ml of water in a 
solvents is possible in the glass container, cool 
absence of anthropoqenic carbon 

Reference: Wiedemeier et aL ., GWMR, Summer 1996 

. 
·-h ,, 

Field o r Fixed-Base 
Labo ratory 
Fixed-base 
laboratory 

Fixed-base 
laboratory 

Fixed-base 
laboratory 

Fie ld 

Fixed-base 
laboratory 

Field 

E300 = Fixed base lab; 
HACH Method = Field 

Fixed base laboratory 

Field 

Field or Fixed -Base 
Laborato ry 

Field 

Field 

Field 

Fie ld 

Fixed-base laboratory or 

Field (Hach method) 

Fixed-base laboratory 
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COOPERVISION 

711 North Road, Scottsville New York 
Groundwater Parameters 

5/12/2000 
TABLE 3 

- - - - - - -

WELL ID SAMPLE DATE TEMPERATURE (degrees C) PH CONDUCTIVITY (mhos) TURBIDITY (NTU) DO (mg/I) DO Remeasure (mg/L)* OAP (mV) GALLONS PURGED PERSONNEL 
OWS-3030 4/28/2000 13.7 7.85 1.91 3.18 -9 0.5 TO DRY JM/DMN ows:3035 -- 4i28/2666 ... - ----- - -····- --- - --- - ·- ····· ----·· ----13 ------7.95 --- ---- ---- ----- ---1.08 ·------------·------- -----4.071------------------·- ·------1-3 0Tf6-DR'Y7 -·- - -- - JMtDrVfr~ - .. -
OWD-3030 412812000 - . - -- ---- . - ·fa:5 ---- -8:26 - - -- - -- 2:25 - ··---·-··-·-·-·--·--·-·-··---·--······-- - ---- 2~59 ------·- --- ··-··-··--··-·--···· ----· --- · --- - 3 <5:5 ------ -- - -- - - - JMlDMN -
OW0-303S 4/28/2000 . --·-- ---- ----1 :ni -. -8.49 ------------------- 2.21 ·------·-- ·-----··--- ----1 :63 -- --- ----··-52 0~4-- - -- --- ---- -··- JM/DMN. 
ows":.3o2s 412812060- - -----------w 1.25 1.61 5.43 0.11· 123 3 -·----·--·-- JM/DMN -- -
ows-3o2o 412812060 ········· --·- --· --- --- - ---- -------14:3 - - 8:75 ·· - · ---- · -- · ---- ---7-:45 ---- --------- ----2.53 ·----------·--0:32~ ----------·0:67 0~3---- ----·- -·--- -·- JMto MN 
owo-302s 412912000 ·-----·-······ ······· ·- --13._1 ____ 7:46 ···········--- ----- -·· 3:6 ---------------·· 2-::; ·--·-·----------0.17~ --·--· --:990:sooF1v ______ ___ --jMioMr\i 
OWD-3020 4/2S/2000 --··· - .. ···- ..... -13:9 -- --9~21 - - .... ··--·· ------ '1:37 -- - -------·----- -·-· -- 2-:-69 - ·----------------:t s·{· .. -·- -o~44 o:sf(fo.RY - -- -- - JMlDMN 
Mw-401 - 412912000 -- - --·----·-· 14:9--·?.53 -------·--·----·-2-:-56 0.1 ---- - -·---·-0.-35 5:;--------· ------ ::iM/oM'N 
MW-205 4/28/2000 ... ·············.:_ ............ J~ : ~ ·~::: f.§~ -············· :.:~:.: 2:?{3 ~~:--·-----------76 =---· 6-:-74 _QJ?" --:---.-.::~~:--:-:02 ·5 ~=~:----~-.--:-- ~~iDMN _ 
MW-3 5/3/2000 -- -- -- -- -· -- -- INSUFFICIENT WATER NCH/DCA 
MW-403 51312000 ····· - · ···• · 1·4.9 i.5.5 -- · ···-· ·--· ·· 1.97 · ··-········-·-------- · ····-·--o.14 ---------------------- · ··· - ~20 ·:.;:5 ··· ···· · · · ······-· ·- NCHtoc.i\ 
MW~-202 S/3/2000 -- - - ... ---- - -- -- - ···11.4 - -·?:B9 ------·-·------·f ii3 --··--·----- __ 2:13 ________________ --·---- -20 4.5----------··--------- NCH/DCA 

~~~~g1 ... ~~~~ggg . -· -- --- -:~-.-.- :_:::=::·:·:--r~:-~ ---- --; :~! -- : :=·_::=:::=~-~-- -=-l :$~ ~::·-==--_::~-=-.=-~~--.: ~-=·==::-?:~~ 1.13· -_~-. -- : =~~ r··:=-~:_:_: __ -: ~::: ~ ~g-~j-gg~ 

Notes: 
1. Sampled water was removed from wells with a Watera footvalve and tubing. 
2. Water was gently purged from the wells into a YSI flow-thru cell where each of the meters were placed to measure parameters. 
3. • indicates that DO reading was re-measured on 20 July 2000 due to perceived inconsistencies of these data with the remainder of the data set originally collected. 



-------------------

Sample No. 
ANALYTE Well Screen Interval (ft) 

Date Sampled 
Aluminum 
Antimony 
Arsenic 
Barium 

Cadmium 
Calcium 

Chromium 
Cobalt 
Copper 

Iron 
Lead 

Mai::inesium 
Manqanese 

Nickel 
Potassium 
Selenium 
Sodium 

Vanadium 
Zinc 

NOTES: 

COOPERVISION 
71 1 North Road, Scottsville New York 

Chemical Testing Results 
5/23/2000 

TABLE 4 

- -- - - -- - - - - - - - -- - -- - - ------ - ---- ~ ~ - - -GROUNDWATER ANALYTICAL RESULTS - METALS 
SAMPLE LOCATION 

MW- 201 MW- 202 
9.8-20.0 10.1-20.3 

7/10/1997 6/2/1999 7/10/1997 6/2/1999 7/10/1997 
NA 13.90 NA 10.10 NA 
NA ND NA ND NA 
NA ND NA ND NA 
NA 0.176 NA 0.0806 NA 
NA ND NA ND NA 
NA 156.00 NA 291.00 NA 
NA 0.0204 NA 0.0114 NA 
NA ND NA ND NA 
NA ND NA ND NA 
NA 23.60 NA 14.40 NA 
NA 0.0101 NA 0.00553 NA 
NA 92.30 NA 97. 30 NA 
NA 0.593 NA 0.365 NA 
NA ND NA ND NA 
NA 7.01 NA 7.65 NA 
NA 0.00978 NA 0.0155 NA 
NA 79.10 NA 61.9 NA 
NA ND NA ND NA 
NA 0.0528 NA 0.0453 NA 

1. Results expressed in milligrams per liter (ppm). 
2. " ** " - indicates that Guidance values were used when a Standard Value was not listed . 

MW- 205 
21 .2-28.0 
6/2/1999 
103.00 
0.0148 
0.0140 
0.968 

0.00544 
735.00 
0.312 
0.0599 
0.187 

160.00 
0.0867 
333.00 

4.60 
0.155 
29.90 

0.0381 
78.20 
0.216 
0.478 

3. Groundwater samples collected by Haley and Aldrich on July 10, 1997, June 2, 1999, & April 28, 2000. 
4. Groundwater samples analyzed at Columbia Analytical Services, Rochester, New York 
5. " NA "- indicates that sample was not analyzed for that compound. 
6. " NS" - indicates that a Standard Value is not available. 

T.O.G.S. 
4/28/2000 Standard Values 

0.797 NS 
ND 0.003 
ND 0.025 

0.237 1.00 
ND 0.005 
197 NS 
ND 0.050 
ND NS 
ND 0.200 

1.65 0.300 
ND 0.025 
154 35.00** 

0.183 0.300 
ND 0.100 

9.19 NS 
ND 0.01 

82.8 20.00 
ND NS 
ND 2.00** 



- - - - - - - - - -
Coopervision Incorporated 

Scottsville, New York Facil ity 
Remediation Groundwater Monitoring Schedule 

Table 5 

YEAR 1 

01 

WELL ID Dissolved Gases v oes Anion List Cation List s oc Metabol ic Acids 
MW-202 x 
MW-203 x 
MW-204 x 
MW-205 x x x x x 
MW-2 x 
MW-304 x 
MW-401 x 
MW-402 x 
MW-3 x x x x x 
MW-501 x x x x x 
MW-502 x x x x x 
OWD-302-D x x x x x 
OWS-302-S x x x x x 

02 
WELL ID Dissolved Gases voes Anion List Cation List soc Metabolic Acids 

MW-202 x 
MW-203 x 
MW-204 x 
MW-205 x x x 
MW-2 x 
MW-304 x 
MW-401 x 
MW-402 x 
MW-3 x x x 
MW-501 x x x 
MW-502 x x x 
OWD-302-D x x x 
OWS-302-S x x x 

03 

WELL ID Dissolved Gases voes Anion List Cation List soc Metabolic Acids 
MW-202 x 
MW-203 x 
MW-204 x 
MW-205 x 
MW-2 x 
MW-304 x 
MW-401 x 
MW-402 x 
MW-3 x 
MW-501 x 
MW-502 x 
OWD-302-D x 
OWS-302-S x 

04 
WELL ID Dissolved Gases voes Anion List Cation List soc Metabolic Acids 

MW-202 x 
MW-203 x 
MW-204 x 
MW-205 x x x x x 
MW-2 x 
MW-304 x 
MW-401 x 
MW-402 x 
MW-3 x x x x x 
MW-501 x x x x x 
MW-502 x x x x x 
OWD-302-D x x x x x 
OWS-302-S x x x x x 

Remaining Annual Schedule 

02 
WELL ID Dissolved Gases voes Anion List Cation List soc Metabolic Acids 

MW-202 x 
MW-203 x 
MW-204 x 
MW-205 x x x x x 
MW-2 x 
MW-304 x 
MW-401 x 
MW-402 x 
MW-3 x x x x x 
MW-501 x x x x x 
MW-502 x x x x x 
OWD-302-D x x x x x 
OWS-302-S x x x x x 

04 
WELL ID Dissolved Gases voes Anion List Cation List soc Metabolic Acids 

MW-202 x 
MW-203 x 
MW-204 x 
MW-205 x x x 
MW-2 x 
MW-304 x 
MW-401 x 
MW-402 x 
MW-3 x x x 
MW-501 x x x 
MW-502 x x x 
OWD-302-D x x x 
OWS-302-S x x x 

Notes: 
1. Dissolved Gases include methane, ethane, and ethene 
2. VOCs will be analyzed by EPA Method 8260 
3. The Anion List includes sulfate. su lfide, nitrate, nitrite, chloride, and alkalinity 
4. The Cation List includes ferrous and total iron 
5. Metabolic Acids include lactic, acetic, proprionic, pyruvic, and butyric 

- -

Field Parameters* 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

Field Parameters* 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

Field Parameters* 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

Field Parameters* 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

Field Parameters* 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

Field Parameters* 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

6. Field Parameters include dissolved oxygen, temperature, conductivity, oxidation-reduction potential, and pH 
7. •indicates that some field parameters will be moni tored at least monthly (potentially more frequently) for the firs t year. 

- - - - - - -
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SHALLOW GROUND WATER MONITORING WELL. INSTALLED BY 
NOTHNAGLE DRILLING, 22-23 MAY 1999, UNDER OBSERVATION OF 
HALEY & ALDRICH OF NEW YORK . 

DEEP GROUND WATER MONITORING WELL, INSTALLED BY 
NOTHNAGLE DRILLING, 22-23 MAY 1999, UNDER OBSERVATION OF 
HALEY & ALDRICH OF NEW YORK. 

ANGLE BORING COMPLETED BY NOTHNAGLE DRILLING 
22 MAY 1999, UNDER OBSERVATION OF 
HALEY & ALDRICH OF NEW YORK. 

PROPOSED WELL LOCATION TO BE COMPLETED DURING HRC INJECTION. 

SUBSURFACE BORING AND WELL INSTALLED UNDER THE 
OBSERVATION OF HALEY & ALDRICH OF NEW YORK, JULY 1997. 

GEOPROBE EXPLORATION AND WELL INSTALLED UNDER THE 
OBSERVATION OF LABELLA ASSOCIATES. 

SUBSURFACE BORING & WELL INSTALLED BY NOTHNAGLE DRILLING, 
OCTOBER 1999, UNDER OBSERVATION OF HALEY & ALDRICH OF 
NEW YORK. 

SEDIMENT & WATER SAMPLES COLLECTED BY HALEY & ALDRICH 
ON 15 SEPTEMBER, 1998. 

\ 1. PLAN BASED ON "ALTA/ASCM LAND TITLE SURVEY MAY" PREPARED 
BY RONALD W. STAUB LAND SURVEYORS, ROCHESTER, NEW YORK, 
DATED 12/17 /96. 
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2. FACILITY INTERIOR USES ACCURATE AS TO DATE OF SURVEY, BUT 
MAY CHANGE OVER TIME. 

3. SEE REPORT TEXT FOR FURTHER INFORMATION. 

4. EXPLORATION LOCATIONS ARE APPROXIMATE. 
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COOPERVISION FACILITY INVESTIGATION 
711 NORTH ROAD 
SCOITSVILLE. NEW YORK 

SITE PLAN 

SCALE: AS SHOWN 
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New York State Department of Environmental Conservation 
Division of Environmental Remediation, Region 8 ....., ..... 6274 East Avon-Lima Road, Avon, New York 14414-9519 
Phone: (716) 226-5353 • FAX: (716) 226~696 

John P. Cahill 
Commissioner 

Website: www.dec.state.ny.us 

January 31, 2001 

Christopher H. Marrara 
Wallace King Marrara & Branson, PLLC 
1050 Thomas Jefferson Street, N.W. 
Washington, DC 20007 

Dear Mr. Marrara: 

RE: Cooper Vision, Inc. Scottsville Facility 
Site #V0017S-8 
Comments to December 2000 Revised Remediation Work Plan 

Thank you for submitting the above-referenced remediation work plan for the Cooper Vision facility located 
at 711 North Road, Scottsville, NY, 14546. The Department has completed its review of the above­
referenced work plan and offers the following comments. 

l. 

2. 

3. 

4. 

5. 

6. 

The Department appreciates the use of bold and italic text in the draft reportto highlight responses 
to the Department's comments. In the final report, please use a consistent font (except for section 
headings and sub-headings). 

Please address the handwritten editorial changes on the attached pages. 

Section 4.2, AREAS OF NON-INJECTION: Please provide me with a copy of the Regcncsis 
Technical Bulletin referenced in the work plan when it is published. 

Table 2 references to Total Organic Carbon (TOC) need to be changed to Soluble Organic Carbon 
(SOC). Additionally, please verify that the analytical method and other infonnation referenced for 
TOC is also correct for SOC. 

The Department still does not believe it is appropriate to use a TCA groundwater concentration of 
8 ppm for the Area 1 HRC Grid Design when TCA groundwater concentrations up to 480 ppm have 
been detected in Arca 1; however, the Department believes that the remedy can be implemented as 
specified in the work plan. Monitoring wi 11 be performed to evaluate the effectiveness of the remedy 
and to determine if additional remedial activities are needed to achieve the remediation objectives 
identified in the work plan. · 

The Department believes that the: work plan presents an overly optimistic projection for treating the 
area under the compressor room. The Department understands that the diffusion estimates presented 
in the work plan are based on research performed by Regenesis. Regenesis estimated a diffusion 
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JAN-31-2001 09 :15 NYSDEC DHWR RB 716 226 8696 P. 03/14 

7. 

coefficient for hydrogen in growidwater of 2.2xl o-:i square centimeters per second. The Re genesis 
result does not appear to agree With other published data. For example, Fetter (1988) reports a 
range of diffusion coefficients for electrolytes in water between lx10·9 to 2xl0·? square meters per 
second (lx10"5 to 2x10·5 square centimeters per second) . A similar diffusion coefficient might be 
expected for hydrogen. While the Department is concerned that the remedy to will not be able to 
actively treat the area under the compressor room, the remedy can be implemented as specified in 
the work plan. Monitoring will be performed to evaluate the effectiveness of the remedy and to 
determine if additional remedial activities are needed to achieve the remediation objectives 
identified in the work plan. 

The Department agrees that bedrock wells arc not necessary at the site at this time. The Department 
will continue to evaluate the groundwater mon·itoring results to determine if bedrock wells are 
needed in the future. 

Please complete the above-referenced changes and submit the bound, "final" work plan, certified by a New 
York state professional engineer, as follows: 

Mark Van Valkenberg (2 copies) 
State of New York Department of Health 
Bureau of Environmental Exposure Investigation 
Flanigan Square 
574 River Street 
Troy, New York 12180 

David Napier (1 copy) 
State of New York Department of Health 
Bureau of Environmental Exposure Investigation 
Bevier Building 
42 S. Washington Street 
Rochester, New York 14608-2099 

• Mary Jane Peachey (1 copy) 
New York State Department of Environmental Remediation 
Division of Environmental Remediation 
6274 East Avon-Lima Road 
Avon, New York 14414 

Additional copies will be requested upon the Department of Health's approval of the work plan_ Please 
contact me at (716) 226-5357 if you have any questions regarding these comments_ 

~ ?~~ 
Frank Sowers 
Environmental Engineer I 
Division of Environmental Remediation 

-2-
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New York State Department of Environmental Conservation 
Division of Environmental Remediation, Region 8 

'(\t a l C0 
$~IS' 
~&erar e~",J 11 1< ·;~ 1 1 g_ 

6274 East Avon-Lima Road , Avon, New York 14414-9519 ~' A·'>o · 
YEARS 

John P. Cahill 
Commissioner 

Phone: (716) 226-5353 • FAX: (71 6) 226-8696 JUL 1 8 2000 
Website: www.dec.state.ny.us 

RECEIVED 

July 14, 2000 

Christopher H. Marrara 
Wallace King Marraro & Branson, PLLC 
1050 Thomas Jefferson Street, N.W. 
Washington, DC 20007 

Dear Mr. Marrara: 

RE: Cooper Vision, Inc. Scottsville Facility 
Site #VOO l 75-8 
P reliminar y C omments to June 2000 R emediation W ork Plan 

Thank you for submitting the above referenced remediation work plan for the Cooper Vision facility located 
at 711 North Road, Scottsville, NY, 14546. The Department is has not yet completed its review of the work 
plan, but, at the request ofHaley and Aldrich of New York, the following preliminary comments are offered. 

1. 

2. 

3. 

4. 

5. 

The revised work plan must be certified by a professional engineer in New York State. 

In the revised work plan please include all of the sample analytical results and field parameter 
measurements collected at the site in April 2000. The revised work plan also needs to include a 
discussion of these data with respect to the following: 

the need (or lack thereof) for bedrock wells; 
the nature and extent of metals in the groundwater and the need (or lack thereof) for the 
remedy to address metals; and 
the anticipated impact of the field parameters (Eh, pH, dissolved oxygen, etc.) on the design 
and performance of the remedy. 

The work plan does not contain specific, measurable, objectives for the remedy. The remedial 
objectives specified in the revised work plan must include specific cleanup objectives. The 
objectives contained in the second paragraph of Section 2.4 are unacceptably vague. 

The revised work plan must include a waste management plan. 

In Section 4.1 please explain why there is a gap in the HRC points proposed between Area 4 and 
Area 2. 

CllEWYORK ITATI 
ENSUS 2000 

~ -•I l'AJIT OP THI COUNT 
lHA P.utn o• u CVIHl'AJ 
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6. 

7. 

8. 

9. 

10. 

In Section 4.1 it is not clear if a single or multiple injections ofHRC are proposed for Area 1. Please 
clarify. 

Section 4)2 indicates that the deepest injection depth will be approximately 38 feet below ground 
surface. This suggests that the borings will have different injection depths. In the revised work plan, 
please specify the injection depth for each boring provide the rationale for the injection depth 
chosen. 

In Section 4.3 of the revised work plan, please provide the rationale for the proposed screening 
interval for the proposed new monitoring wells. 

Section 4.3 states that "hydrated bentonite will be used to seal the hole up to a depth of 
approximately 3 feet below ground surface." Typically, a 2-ft. thick bentonite seal is placed on top 
of the sand pack and the rest of the hole is filled with a cement/bentonite grout to a depth of 
approximately 3 feet below ground surface. Please provide clarification on this issue in the revised 
work plan. 

Table 2 seems to suggest that the groundwater monitoring will continue for a period of 4 years. The 
Department does not accept any arbitrary time limits to stop groundwater monitoring, rather the 
decision on when to stop groundwater monitoring will be based on the measured effectiveness of 
the remedy. 

11. In Table 2, please add MW-204 to the groundwater monitoring schedule. 

Additional comments on the work plan are expected and will be forwarded to you when the Department has 
completed its review. Please contact me at (716) 226-5357 if you have any questions regarding these 
comments. 

Sincerely, ~ 

b~ 
Environmental Engineer I 
Division of Environmental Remediation 

cc : 
M .J. Peachey 
A. English 
D. Foster 
J. Albert 
D. Napier 
K. Cloyd 
J. Charles 
V. Dick 
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RECEIVED e~\a l Cot> 

New York State Department of Environmental Conservatio f 1 · \l'~ 
Division of Environmental Remediation, Region 8 A G Li 3 200fi .~ ... < 11 .I~ 
6274 East Avon-Lima Road, Avon , New York 14414-9519 ; 1 r.· ,~ r.r fliC"'ti ':'0, RLi ~.,., • ~o· 
Phone: (716) 226-5353 • FAX: (71 6) 226-8696 r, ,)I. " •_) ~ u' : \., ! . r YEARS 
Website: www.dec.state.ny.us John P. Cahill 

Commissioner 

August 1, 2000 

Christopher H. Marrara 
Wallace King Marrara & Branson, PLLC 
1050 Thomas Jefferson Street, N.W. 
Washington, DC 20007 

Dear Mr. Marrara: 

RE: Cooper Vision, Inc. Scottsville Facility 
Site #VOOl 75-8 
Comments to July 2000 R emediation W ork Plan 

Thank you for submitting the above referenced remediation work plan for the Cooper Vision facility located 
at 711 North Road, Scottsville, NY, 14546. The Department is has completed its review of the above­
referenced work plan and offers the following comments. These comments are provided in addition to the 
Department ' s preliminary comments of July 14, 2000. Please note that the Department's letter of July 14, 
2000 specifically indicated that the Department ' s review was not yet complete, that preliminary comments 
were being offered at the request of Haley and Aldrich of New York, and that additional comments were 
expected. 

· 1. Section 2.4: Please delete the second paragraph in the revised work plan. 

2. 

3. 

5. 

Section 2.4: Please modify the last sentence of the first paragraph to read "The assessment concluded 
there are no complete pathways at this time based on current activities at the site." 

Section 3: On page 5 the paragraph that states "Sub-criteria of the above criteria (e.g. SCGs add 
reduction of toxicity, .... )'', the phrase " SC Gs add reduction of toxicity" does not make sense. 

Section 3 .3 : The Department does not propose any changes to this section, but please be aware that 
a recent steam stripping application reportedly indicated that steam stripping may be effective in 
dense materials. 

Section 3 .5: Section 3 .1 of the work plan indicates that a portion of the source zone is located 
beneath the slab of the site building. In the revised work plan, please explain how HRC will treat 
that portion of the source zone located beneath the slab of the site building where no injection points 
are proposed. 
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6. 

7. 

8. 

9. 

10. 

Section 3 .5: Please provide additional information on how HRC works in the revised work plan. In 
particular, please explain: 

What is HRC and how does it work?; 
How does HRC get into the groundwater formation given the very dense soils at the site?; 
What, if any, short term and long term (on-site and off-site) human health and 
environmental impacts might be possible with the amount ofHRC proposed at this site? 
Include additional information (beyond the MSDS) as to the potential hazards associated 
with HRC. Can explosive levels of hydrogen be produced? Are any special monitoring or 
handling procedures required? Include in this discussion any potential health and safety 
issues associated with future excavations in the areas injected with HRC. 

Section 4: In the revised work plan, please discuss the compounds, locations, and concentrations that 
will not be treated by the proposed remedy and why. Please pay particular attention to CVOCs 
located below the HRC injection zones and under the site building. 

Section 4.1: The Department proposes modifying the remedial objectives as follows : 

Soil: Reduction of soil VOC concentrations to a level that is protective of human health and 
the environment for the present and intended use of the property. For purposes of this 
objective, the recommended soil cleanup objectives in NYSDEC TAGM 4046 shall be the 
goal. Progress against this objective will be measured as follows: 

a) collection of soil samples for analysis at a future date (number of samples, sample 
locations, and timing to be determined by NYSDEC) after bioremediation monitoring 
indicates effective treatment has occurred; and 
b) continued periodic groundwater monitoring (number of samples, sample locations, and 
sampling frequency to be determined by NYSDEC), after bioremediation monitoring 
indicates effective treatment has occurred, to evaluate if residual soil contamination 
represents a continuing threat to human health or the environment. 

Groundwater at the property line: Maintenance ofVOC groundwater concentrations below 
NYS ambient water quality standards and guidance values (as summarized in NYSDEC 
TOGS 1.1.1) at the property line. This will be measured through post injection monitoring 
of groundwater as summarized elsewhere in this plan. 

On-Site Groundwater: Reduction of groundwater VOC concentrations to a level that is 
protective of human health and the environment for the present and intended use of the 
property. For purposes of this objective, attaining NYS ambient water quality standards and 
guidance values (as summarized in NYSDEC TOGS 1.1.1) shall be the goal. Groundwater 
concentrations will be monitored after injection, as described in this plan, and evaluated for 
progress. It is anticipated that groundwater concentrations will decrease after the HRC 
injection. The concentration/mass reduction achieved will be reviewed by CooperVision 
and NYSDEC relative to the remedial goal to evaluate the need, if any, for additional 
injections or the implementation of additional remedial measures. 

• Section 4.3: Please explain in the revised work plan how the necessary pressure is achieved, 
maintained, and measured in the boreholes. 

Section 4.2: The Department does not understand why the concentration data for well MW-403 
(screened 38.5 to 43.5 feet below ground surface with a total voe concentration of 0.0059 ppm) 
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11. 

12. 

13 . 

14. 

15. 

were used as the basis for design given that the work plan proposes an HRC injection interval of 5 
to 25 feet below ground surface in Area 2. According to the work plan, the 5 to 25 foot interval was 
specified because groundwater monitoring results indicated that this was the most contaminated 
interval in Area 2 (14.7 ppm total VOCs at MW-3 on June 2,1999). The Department believes that 
the injection system must be designed to treat the contaminant levels detected in the target interval. 
That is, a concentration of 14.7 ppm needs to be used as the basis for design in Area 2 instead of 
0.0059 ppm. If CooperVision continues to believe that 0.0059 ppm is the appropriate design 
concentration, the revised work plan must contain a clear and detailed explanation supporting that 
position. 

Section 4.2 and Appendix A: The work plan does not adequately explain the basis for design for 
Area 1. The HRC Grid Design calculation sheet for Area 1, located in Appendix A, indicates the 
following initial concentrations of CVOCs: 

- DCE 8.8 ppm; 
- TCA 8.0 ppm; and 
- DCA 220 ppm. 

The work plan does not explain why these concentrations were selected. The Department believes 
that the DCA and DCE concentrations identified above are reasonable. The Department does not 
understand why a TCA concentration of 8 ppm was assumed when the highest detected 
concentration of TCA in the source area was 480 ppm. The Department believes that the injection 
system must be designed to treat the maximum contaminant levels in a specified area. That is, a 
TCA concentration of 480 ppm needs to be used as the basis for design in Area 1 instead of 8 ppm. 
If Cooper Vision continues to believe that 8 ppm is the appropriate design concentration for TCA in 
Area 1, the revised work plan must contain a clear and detailed explanation supporting that position. 

Similarly, the work plan does not explain why a hydraulic conductivity of 0.85 ft/day was used for 
the Area l design. The value of 0.85 ft/day was obtained from well MW-401 which is screened 
from 44 to 46 feet below ground surface. Shallower wells located in Area 1 have much lower 
hydraulic conductivities. The hydraulic conductivity for MW-1 was reported as 0.00652 ft/day and 
the hydraulic conductivity for MW-205 was reported as 0.0013 ft/day. The work plan specifies that 
the HRC boreholes in Areal will extend to approximately 38 feet below ground surface. Given that 
well MW-401 is screened below the bottom of the proposed injection interval and that wells MW-1 
and MW-205 are screened within the proposed injection interval and contain high concentrations 
of CVOCs, the Department believes that a more realistic hydraulic conductivity value must be used 
for the Area 1 design. If Cooper Vision continues to believe that 0.85 ft/day is the appropriate design 
conductivity for in Area 1, the revised work plan must contain a clear and detailed explanation 
supporting that position. 

Section 4.2: The revised work plan must specify that the injection borings for Areas 1,3,and 4 will, 
at a minimum, extend into the sand layer identified in the investigation report. 

Section 4.4: The revised work plan must specify that the screened interval for well MW-502 will 
include the sand layer identified in the investigation report. 

Section 4.4: Please include procedures in the revised work plan, including completion of well 
development logs, for developing the two new wells. 

Section 4.5: Trip blanks, MS/MSD samples, and Category B deliverables will not generally be 
required for the quarterly and semi-annual sampling events, but the work plan needs to indicate these 
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20. 

items will be collected upon NYSDEC request. Category A deliverables will be required for the 
quarterly and semi-annual sampling events. Category B deliverables and a Data Usability Summary 
Report will be required for samples used to define the nature and extent of contamination and to 
verify the success of remediation. 

Section 4.5 and Table 5: Section 4.5 indicates that total organic carbon (TOC) will be one of the 
parameters measured throughout the project. TOC is not included on Table 5, but SOC (soluble 
organic carbon?) is. Please use consistent terms in the revised work plan. 

Section 5: Please replace the third paragraph with the following sentence, "Progress reports will be 
completed and distributed in accordance with the schedule and requirements contained in the 
Remediation Agreement." 

Table 5: Please substitute well MW-3 for well MW-403 in the quarterly sampling plan. Well MW-3 
is a more appropriate sample location since it is screened within the Area 2 target interval and MW-
403 is not. 

Health and Safety Plan: A more complete Health and Safety Plan, which includes a Community Air 
Monitoring Plan, must be provided which fully describes potential hazards at the site, types of 
monitoring and frequency, response actions, and a notification list. 

Deed Restrictions : In addition to the use ofHRC, the remedy must also include institutional 
controls. The revised work plan must include a section specifying that Deed restrictions will 
be imposed in accordance with the Remediation Agreement. Additionally, the work plan 
must specify that the Deed restrictions will accomplish the following : 

prohibit the Site from ever being used for purposes other than for the Contemplated 
Use (as defined in the Remediation Agreement); 
prohibit the use of the groundwater underlying the Site without treatment rendering 
it safe for drinking water or industrial purposes; 
require Department notification prior to any excavations at the Site; and 
require Volunteer and Volunteer's successors and assigns to continue in full force and 
effect those engineering and/or institutional controls required by the Work Plan. 

The work plan must include provisions for the completion of a Soil Management Plan to be 
followed during future excavations at the site. The work plan must specify that the Soil 
Management Plan, including future modifications and addendums, must be approved by the 
Department and that compliance with the Soil Management Plan is a required institutional 
control. 

Please contact me at (716) 226-5357 if you have any questions regarding these comments. 

Sincerely, 

~ 
Frank Sowers 
Environmental Engineer I 
Division of Environmental Remediation 
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REGENESIS 

HRC Grid Design 
Version 1 

Technical Support (949) 366-8000 

Ba sic Site Characteristics 
Width of plume (intersecting flow) 
Length of plume 
Depth to contaminated zone 
Thickness of contaminated saturated zone 
Nominal aquifer soil (gravel, sand, silty sand, sil t, clay) 
Porosity 
Hydraul ic conductivi ty, Kh 
Hydraulic gradient 

-

Seepage velocity c:::::Q]Q]] fVday = 
Treatment Zone Pore Volume (cu. ft.) 

Dissolved Phase Groundwater VOC Concentrations : Cgw in mg/L 
PCE 
TCE 
DCE 
vc 
Ca rbon tetrachloride 
Chloroform 
TCA 
DCA 

Sorbed Phase VOC Mass: 
Soil bulk density 
Fraction of organic carbon: foe 

- -
35 
55 

5 
33 
silt 
0. 1 

0.019 
0.005 

0.3 
6,353 

0.00 
0.00 
8.80 
0.00 
0.00 
0.00 
8.00 

220.00 

ft 
ft 
ft 
ft 

fVday 
fVft 
fVyr 
ft3 

I ~kg/L 9005 
(Values are estimated using Soil Conc=foc ' Koc'Cgw) 
(Adjust Koc as nee. to provide realistic estimates) 
PCE 

Koc Soil Cone. 

TCE 
DCE 
vc 
Carbon tetrachloride 
Chloroform 
TCA 
DCA 

Competing Electron Acceptor (CEA) Concentrations : 
Oxygen 
Nitrate 
Manganese reduction potential 
Iron reduction (potential amount of Fe2+ that can be formed) 
Sul fate reduction 

Notes: 

263 
107 
80 

2.5 
110 
34 

183 
40 

0.00 
0.00 
3.52 
0.00 
0.00 
0.00 
7.32 

44.00 

0.70 
1.00 
0.00 

10.00 
50.00 

- - - - - -
Site Name: CooperVision- Area 1 

Location: Scottsville, NY 
Consultant: Haley & Aldrich 

Microbial Demand Factor 
Addit ional Demand Factor 

Injection Point Spacing 
Nominal injection spacing (ft) 
# points in row(w/desi red spacing) 
Ac tual spacing between columns (ft ) 
# rows (w/desired spacing) 
Actual spacing between rows (ft) 
Advective travel time bet. rows (days) 
Number of points in grid 

HRC Injection Amount 

F - 31 Recommend 3-4x 
._ ____ __ 2"°'· Recommend 2-3x 

Rec - - . Min 
7.0 

5 
7.0 

8 
6.9 

7237 
40 

- -

Max 
5 15 
7 2 

5.0 17.5 
11 4 

5.0 13.8 
5263 14474 

77 8 

Minimum req. HRC per foot (lbs/ft) 
Feasibility of above HRC per foot: 

I 50 I 37 I 360! 
(ok) (ok) (high) 

Proposed HRC Grid Specifications 
Proposed number of HRC delivery points (adjust above rec. #as nee. for site) 
Proposed HRC applic. rate lbs/foot (adjust above rec. #as nee. for site) 
Corresponding amount of HRC per point (lbs) 
Buckets per injection point 
Total Buckets 
Total Amt of HRC (lbs) 

40 
5.0 
165 
5.5 

220 
6,600 

1. Hydraulic conductivity value was based on a geometric mean of hydraulic conductivities of all measured wells in the Area, including MW-1, MW-205, and MW-401 . 
2. Dissolved phase groundwater voe concentrations were altered from actual laboratory measurements for purpsoes of using the software effectivly. See Work Plan text for details. 

- -
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REGENESIS 

HRC Grid Design 
Version 1 

Technical Support (949) 366-8000 

Basic Site Characteristics 
Width of plume (intersecting flow) 
Length of plume 
Depth to contaminated zone 
Thickness of contaminated saturated zone 
Nominal aquifer soil (gravel, sand, silty sand, silt, clay) 
Porostty 
Hydraulic conductivity, Kh 
Hydraulic gradient 

- -

Seepage velocity I 0.013 l ftlday = 
Treatment Zone Pore Volume (cu. ft .) 

-
35 
40 

5 
20 
silt 
0.1 

0.099 
0.013 

4.7 
2,800 

- - - - - -
ft 
ft 
ft 
ft 

ft/day 
ft/ft 
ft/yr 

ft' 

Site Name: CooperVision- AREA 2 

Location: Scottsville, NY 

Consultant: Haley & Aldrich 

Microbia l Demand Factor 
Additional Demand Factor 

Injection Point Spacing 
Nominal injection spacing (ft) 
# points in row(w/desired spacing) 
Actual spacing between columns (ft) 
#rows (w/desired spacing) 
Actual spacing between rows (ft) 
Advective travel time bet. rows (days) 
Number of points in grid 

HRC Injection Amount 

C=1JRecommend 3-4x 
~Recommend 2-3x 

Rec. Min 
10.0 5 

4 7 
8.8 5.0 

4 8 
10.0 5.0 
777 389 

16 56 

-

Max 
15 
2 

17.5 
3 

13.3 
1036 

6 

Dissolved Phase Groundwater VOC Concentrations: Cgw In mg/L 
PCE 
TCE 

0.00 
0.00 

Minimum req. HRC per foot (lbs/ft) 
Feasibility of above HRC per foot: 

I 2.0
1 

2.0
1 

4.7
1 (ok) (ok) (ok) 

DCE 
vc 
Carbon tetrachloride 
Chloroform 
TCA 
DCA 

Sorbed Phase VOC Mass: 
Soil bulk density 
Fraction of organic carbon: foe 
(Values are estimated using Soil Conc=toc•Koc•cgw) 

(Adjust Koc as nee. to provide realistic estimates) 
PCE 
TCE 
DCE 
VC 
Carbon tetrachloride 
Chloroform 
TCA 
DCA 

Competing Electron Acceptor (CEA) Concentrations: 

Oxygen 

Nitrate 
Manganese reduction potential 
Iron reduction (potential amount of Fe2+ that can be formed) 
Sulfate reduction 

Notes: 

2.20 
0.00 
0.00 
0.00 
8.00 
3.20 

~kg/L 
~ 

Koc Soll Cone. 

(L/kg) (mg/kg) 
263 
107 
80 
2.5 
110 
34 

183 
40 

0.00 
0.00 
0.88 
0.00 
0.00 
0.00 
7.32 
0.64 

(mg/L) 

0.14 
1.00 
0.00 

10.00 
50.00 

Proposed HRC Grid Specifications 
Proposed number of HRC delivery points (adjust above rec. # as nee. to 
Proposed HRC applic. rate lbs/foot (adjust above rec. # as nee. for site) 
Correspond ing amount of HRC per point (lbs) 
Buckets per injection point 
Total Buckets 
Total Amt of HRC (lbs) 

1. Hydraulic conductivity value was based on a rising head test completed at MW-403. No other wells within the Area had a measured hydraulic conductivtty value. 
2. Dissolved phase groundwater VOC concentrations were used for the most recent data available for the area- 10/26/99 data for MW-3. 

16 
2.0 
40 
1.3 
22 

640 

- - - -
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REGENESIS 

HRC Grid Design 
Version 1 

Technical Support (949) 366-8000 

Basic Site Characteristics 

Width of plume (intersecting flow) 

Length of plume 

Depth to contaminated zone 

Thickness of contaminated saturated zone 

Nominal aquifer soil (gravel , sand , silty sand , silt, clay} 

Porosity 

Hydraulic conductivity, Kh 

Hydraulic gradient 

- -

Seepage velocity ~ft/day= 
Treatment Zone Pore Volume (cu. fl.} 

-
30 

20 

5 

33 

silt 

0.1 

0.85 

0.005 

15.5 

1,980 

ft 

ft 

ft 
ft 

tu day 

fllft 
tuyr 
ft3 

- - - - - -
Site Name: CooperVision- Area 3 

Location: Scottsville, NY 

Consultant: Haley & Aldrich 

Microbia l Demand Factor 

Additional Demand Factor 

Injection Point Spacing 
Nominal injection spacing (ft} 

# points in row(w/desired spacing) 
Actual spacing between columns (ft) 
# rows (wldesired spacing) 
Actual spacing between rows (fl} 

Advective travel time bet. rows (days} 

Number of points in grid 

HRC Injection Amount 

I JI Recommend 3-4x 
2 Recommend 2-3x 

~----~ 

Rec. Min 

10.0 

3 

10.0 

2 
10.0 

235 
6 

-

Max. 

5 15 

6 2 

5.0 15.0 

4 1 

5.0 20.0 

118 471 

24 2 

Dissolved Phase Groundwater VOC Concentrations : Cgw in mg/L 

PCE 

TCE 

0.00 

0.00 

Minimum req. HRC per foot {lbs/ft} 

Feasibility of above HRC per foot: 
F---2.4! -2.0

1 

7.3

1 (ok} (ok} (ok) 

DCE 

vc 
Carbon tetrachloride 

Chloroform 

TCA 

DCA 

Sorbed Phase VOC Mass: 

Soil bulk density 

Fraction of organic carbon: foe 
(Values are estimated using Soil Conc=foc'Koc•Cgw} 

(Adjust Koc as nee. to provide realistic estimates) 

PCE 

TCE 

DCE 
vc 
Carbon tetrachloride 

Chloroform 

TCA 

DCA 

Competing Electron Acceptor (CEA) Concentrations: 

Oxygen 

Nitrate 

Manganese reduction potential 

Iron reduction (potential amount of Fe2+ that can be formed) 

Sulfate reduction 

Notes: 

2.00 

0.00 

0.00 

0.00 

3.00 

20.00 

[ ----- ;Jkgll 

0.005 
Koc Soil Cone. 

(Ukg) (mg/kg} .. - .. 

263 0.00 

107 0.00 

80 0.80 

2.5 0.00 

110 0.00 

34 0.00 

183 2.75 

40 4.00 

(mg/l} 

2.00 

1.00 

0.00 

10.00 

50.00 

Proposed HRC Grid Specifications 

Proposed number of HRC delivery points (adjust above rec.# as nee. for site} 
Proposed HRC applic. rate lbs/foot (adjust above rec.# as nee. for site} 

Corresponding amount of HRC per point (lbs} 

Buckets per injection point 

Total Buckets 

Total Amt of HRC (lbs) 

1. Hydraulic conductivity value is based on a rising head test completed at MW-401 - the only monitoring well with a measured hydraulic conductivity in the vicinity of this injection Area. 

2. Dissolved phase groundwater VOC concentrations are based in part on interpolation and in part on assumption because there are no wells loacted within Area 3-
The concentrations were calculated based on the geometric mean of all total CVOC values observed at the OW-302 cluster through time and at MW-3. Values for Area 3 were interpolated based on 

concentrations at the OW-302 cluster and the distance of the cluster from MW-3. 

6 
2.4 

80 

2.7 

16 

479 

- - - -
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HALEY & ALDRICH, INC. 
HEAL TH & SAFETY PROGRAM 

SITE SPECIFIC HEALTH & SAFETY PLAN 
FOR 

Project Name: Coopervision Remediation 

Location: 711 North Road, Scottsville, NY 

Site Contact: Glen Byers 

Project/File No 
70665-005 

This Health and Safety Plan provides site specific descriptions and work procedures. General work 
practices, training, medical monitoring, compliance programs and record keeping procedures are 

included in the Haley & Aldrich Corporate Health and Safety Program Manual issued to all employees. 

INDIVIDUAL COMPLETING THIS QUESTIONNAIRE: Niki Hoy 

DATE FIELD WORK IS SCHEDULED TO BEGIN: September 2000 

g :/projects/h&s/hspqu2 . doc 

Date Subrnitted:7/1 9/2000 
Date of Health and Safety Briefing: 

. Revision Dates: 
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Health & Safety Plan Questionnaire 
File No. 70665-005 

APPROVALS: 

The following signatures constitute approval of this Health & Safety Plan . This plan should not be 
deviated from without prior written or verbal approval. 

REVISIONS: 

APPROVED: INITIAL DATE 

DATE 

PRE-SITE HEAL TH & SAFETY BRIEFING: 

I HAVE READ , UNDERSTOOD , AND AGREE TO FOLLOW THIS HEALTH & SAFETY PLAN. 
EMERGENCY RESPONSE NUMBERS AND HOSPITAL MAP ARE ON THE NEXT PAGE . 

REVISIONS: 

INITIAL/DATE 

NAME SIGNATURE DATE 

NAME SIGNATURE DATE 

NAME SIGNATURE DATE 

NAME SIGNATURE DATE I Copy and attach with the plan if more team members are working on the project. 

I 
I 

Page 2 of 14 
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Health & Safety Plan Questionnaire 
File No. 70665-005 

EMERGENCY RESPONSE RESOURCES 

(Copy MUST be immediately available to field personnel) 

*Nearest Hospital: Strong Memorial Hospital 
601 Elmwood Avenue 

Address: Rochester, New York 
Emergency Dept. (map next page) 

Phone Number: 
Emergency Response Number: 911 

Ambulance, Fire, Police , 
Environmental Emergency 

Enter Local Emergency Response 
Number if not on 911 system: 

Occupational Health Physician: Dr. Bruce Barron 
Address: Strong Memorial Hospital 

601 Elmwood Avenue 
Rochester , New York 

Phone Number: 275-7795 
Emergency Phone Number: 

Haley & Aldrich Project Manager: Vince Dick 
Phone Number: 716.327.5507 

Emergency Phone Number: 716.734.6838 (cell) 

Client Project Manager: Glen Byers 
Phone Number: 716.264.3204 

Emergency Phone Number: 
Other: CHEMTREC (Chemical Transportation Emergency Center) 

Address: 2501 M Street, NW 
Washington, DC 20037 

Phone Number: 800.424.9300 

How will Evacuation Alarms and/or Emergency Information be communicated on site: 
Voice communication If other, describe: 

How will Emergency Services be notified: On-site phone If other, describe : 

Page 3 of 14 
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Health & Safety Plan Questionnaire 
File No. 70665-005 

Starting From: Arriving At: Distance: Approximate Travel Time: 

711 North Road 
Scottsville, NY 14546-
1238 

601 Elmwood A venue 
Rochester, NY 14642-
0001 

Directions 

. 27 
10.4 miles 

mins 

1. Start out going East on NORTH RD towards BROWNS A VE by turning right. 

2. Tum LEFT onto SCOTTSVILLE RD/NY-383. 

3. Tum SLIGHT RIGHT onto ELMWOOD A VE. 

4. Turn LEFT onto EAST DR. 

5. Turn LEFT onto ELMWOOD A VE. 

Nearest Hospital: Strong Memorial 
Route to Hospital: 

Contact Number: 275-7795 

Page 4 of 14 

Reverse Driving 
Directions 

Miles 

0.4 

9.1 

1.0 

0.0 

0.0 
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Health & Safety Plan Questionnaire 
File No. 70665-005 

SITE DESCRIPTION AND WORK AREA'S: 

(Please provide site plan or sketch. Include site history/usage , type of facility and investigation.) 

Prior sampling data available: C8J Yes. D No. 
• If yes, attach copy of results or reference location, summarize below. 
• If no, list any known or suspected hazardous materials or contamination at the site. 
• Include a description of any known or potential hazards on the site. i.e. - excavation, confined 

space entry, utilities , traffic, railroad, client procedures , specific concerns, etc . 

List of hazardous materials: TCA, DCA, TCE, DCE 

Site Description: Contact lens manufacturer 

Soil D 

0 Geologic References 
D Water Reports 
C8J Previous Reports 
C8J Other 

POTENTIALLY IMPACTED ENVIRONS 

Air C8J Groundwater D Surface water 

SOURCES OF INFORMATION 

D City Directories 
D Agency Files (DEC, DEP, etc. ) 
D Sanborn Maps 

Page 5 of 14 
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I UPGAADIENT WELL 

ANALYTE Samele No. MW-201 
Wei! Screen lnlerval HU 9.8-2a.a T.0 .G.S. 
Date Sampled 7/1a/1997 6/2/1999 Standard Values 
Diiution NA 1 

Acetone ND ND 0.05·· 
1 1 - Dlchloroethane ND ND O.Oa5 
1.1 - Dichloroethene ND ND a.oas 
1 1, 1 - Trichloroethane ND ND o.oas I 
Tetrachloroethene ND ND 0.005 
Trichloroethane ND ND O.Oa5 
Chloroethane ND ND a.Oas 
1,2 - Oichloroethane ND ND 0.0006 
2 - Butanone ND ND NS I 
Bis/2 - ethvlhexvll ohthalale NA NA o.oas 

-- - · -- ----
ANALYTE Sample No. OWD-302D OWD-3020. OWS-302S OWS-302S OWS·302S" 

Well Screen Interval {tt ) 32.5-33.5 32.5·33.5 13.0-14.0 13.0-14.0 13.0-14.0 I SOURCE WELLS 

Date Sampled 611/1999 10/2611999 412612000 611 11999 611/1999 4128/2000 611/1999 

Dilution 250 10 5 1000 500 2000 10 

Acetone ND NA NA ND ND ND 0.300B 
1, 1 - Dlchloroelhane 52E 1.0 0.63 54 49 390 25E 
1 1 - Dlchloroethene ND ND ND ND ND ND 0.022J 
1, 1 1 - Trichloroelhane 100E 0.021 ND 110 ND ND 0.94 

I 
T etrachloroethene ND ND ND ND ND ND ND 
Trichloroethane ND ND ND ND ND ND ND 
Chloroethane ND ND I ND ND ND ND 0.056J 
1 2 - Dichloroethane ND I ND ND ND ND ND 0.020J 
2- Butanone ND I ND ND ND ND ND 0.063J I 
Bisl2 - eth lhexvl\ nhthalate NA I NA NA NA NA NA NA 

I MID-GRADIENT WELLS 
ANALYTE Samele No. MW -2 MW-3 OW·403 OW-403" 

Well Screen Interval ffO 2.a-1a.o 3.0-10.0 38.5·43.5 38. 5-43.5 
Date Samoled 4116/1997 I 6/2/1999 6118/1997 6/211999 1a/26/1999 10/26/1999 10/26/1999 
Dilution NA 20 NA I sa 100 1 1 

Acetone ND ND ND ND I NA NA O.a62 B 
1, 1 • Dichloroethane 0.372 0.10 2.0 2.9 3.2 a.0059 o.ao1 J 
1 1 - Dichloroethene 0.182 0.41 0.53 1.8 2.2 ND ND I 
1, 1, 1 - Trichloroethane 0.519 3.7 3.3 10 8.0 ND o.ao1 J 
Te1rachloroethene 0.006 ND ND ND ND ND ND 
Trichloroethane 0.039 ND ND ND ND ND ND 
Chloroethane ND ND ND ND ND ND ND 
1,2 - Dlchloroethane ND ND ND ND ND ND ND 
2 • Butanone ND ND ND ND ND ND 0.005 J I 
Bis12 - ethvlhexvl\ nh!halate NA NA NA NA NA NA NA 

I 
DDWNGRADIENT WELLS 

ANALYTE Samele No. B304·0W B304-0W" 8305-0 W B306-0W MW- 202 
Well Screen Interval fft) 4.0-14.0 4.0-14.0 4.0·14.0 4.0-1 4.0 10.1-20.3 
Date Samoled 6/1/1999 6/1/1999 6/211999 6/211999 7/10/1997 61211999 10/2611999 
Dllul ion 1 1 1 1 NA 1 1 I 

Acetone ND 0.002JB ND ND 0.027 ND ND 
1, 1 • Dlchloroethane 0.012 0.012 ND ND 0.008 ND ND 
1 1 - Dichloroelhene 0.006 0.007J ND ND 0.018 ND ND 
1 1, 1 • Trichloroe1hane 0.036 0.032 ND ND 0.061 ND ND 
T etrachloroethene ND ND ND ND ND ND ND 
Trichloroethane ND ND ND ND 0.008 ND ND I 
Chlo roe thane ND ND ND ND ND ND ND 
1 ,2 - Dichloroelhane ND ND ND ND ND ND ND 
2 - Butanone ND ND ND ND ND ND ND 
8 1•12 • ethvlhexvl\ nhthalate NA NA NA NA NA NA NA I 

I 
I 
I 

COOPERVISION 
711 North Road, Scottsville New York 

Chemical Testing Results 
Updated 5/17/2000 

TABLE 3 

GROUNDWATER ANALYTICAL RESULTS 

OWS-3025' .. OWD-3025 OWS-302D 
13.0-14.0 21 -22 29.5-30.5 
611/1999 412812000 6/1/1999 1012611999 

500 100 10 2000 
1.8DJB ND ND NA 

61 D 350 1.5 220 
ND ND ND ND 
ND 2.4 0.22 ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
NA NA NA NA 

NOTES: 

OWD-303S OWD-303D 
19.5-20.5 31 .0-32.0 

412812000 611/1999 611/1999 

200 1 1 
ND 0.18 o.a73 
23 ND ND 
ND ND ND 
8.8 ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
NA NA NA 

1. Results expressed In mlUJgrams per liter (ppm). 

OWS-303S MW -1 
12.5-13.5 4.0-14.0 
6/111999 411611997 612/1999 

1 2500 
0.16 ND ND 
ND 36 ND 
ND 12 13 
ND 370 320 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
NA NA NA 

2. •E" ·indicates compounds whose concen1rations exceed !he calibralion range. 
T.0.G.S. 3. • - ·· Indicates lhal GUidance values were used when a Standard Value was not fisted. 

7110/1997 

5000 
ND 
153 
ND 
42 1 
ND 
ND 
ND 
ND 
ND 
NA 

Standard Values 4. Groundwa1er samples collected by Haley and Aldrich on dale shown, unless indicated sampled by NYSOEC. 
5. Groundwa1er samples analyzed at CokJmbia Analytical Services, Rochester, New York 

0.05 .. 6. • • · ·indicates d/lulion was pertormed on this sample due 10 sample e1eceedence of calibration range. 
0.005 7. A sample lor well #3020W·D·S was not submitted due to lack of sutficent water. 
0.0a5 8. •NA•· indica1es sample was not analyzed for that compound. 

MW- 205 
21.2-28.0 

612/1999 61211999 

5000 500 

ND ND 
190 210E 
ND ND 
480 450E 
ND NO 
ND ND 
ND ND 
ND ND 
ND ND 

0.016 ND 

O.Oa5 
0.005 

9. • " · ~ indicates samples that were collected by NYS Oepanment of Environmental Conservation and analyzed by Columbia Analy1ical Services, 
Rochester. New York. 

0.005 
0.005 

o.aaa6 
NS 

0.005 

MW -203 
9.8·20.0 

7/10/1997 6/2/1999 
NA 1 

0.118 ND 
ND ND 
ND ND 

0.003 ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
NA I NA 

10. • J• -Indicates an es1fmated value. The lleg Is used either when estimating a concentration lor tentat!vely 
Identified compounds where a 1 :1 response is assumed, or when the mass speciral data indicate the presence 
of a compound that meets lhe identification criteria but lhe result is less than the sample quantilation limit but greater than zero. 

11 . ·o· -Indicates all compounds identified in an analysis at a secondary dilutk>n factor. 
12. -a· - Indicates compound was found in the associated blank as well as in lhe sample. 

13. "NS"· indicates no Standard Value was fisted for compound in the Division of Water Technical and Opera1ional Guidance Series. 
14. "NA"· indicates dilution not reponed. 
15. Results in bold and italics indicate result greater than T.0.G.S. Standard Values. 

16. ' - indicates sample was undiluted to determine ii Vinyl Chloride was present. No Vinly Chloride was detected. 
g:\projecls\70665\005\gw table.xis 

MW- 204 OW·402 OW-402" 
9.8-20.0 38.5-43.5 38.5-43.5 T.O.G.S. 

7110/1997 I 61211999 10126/1999 10/26/1999 Standard Values 
NA 1 1 1 
ND I ND ND o.a04JB 0.05 .. 
ND I ND ND 0.007 J 0.005 
ND ND ND ND 0.005 

0.003 ND ND ND 0.005 
ND ND ND ND 0.005 

0.015 ND ND ND o.aos 
ND ND ND ND a.aas 
ND ND ND ND 0.0006 
ND ND ND ND NS 
NA NA NA NA a.aas 

OW-401 ow.401· OW-401 ' OW-401 
44.0-46.0 44.0-46.0 44.0-46 .0 44.0-46.0 T.O.G.S. 

10/2611999 1012611999 10126/1999 4/28/2000 Standard Values 

2 1 2 1 
NA NA a.aa4 DJB ND a.as·· 

0.22 0.36E 0.3 7 D 0.09 o.ao5 
0.014 0.019 0.02 D 0.009 0.005 
0.2 1 0.38 E 0.38 D 0.017 0.005 
ND ND ND ND 0.005 
ND ND ND ND 0.005 
ND ND ND ND 0.005 
ND ND ND ND 0.0006 
ND ND ND ND NS 
NA NA NA NA 0.005 
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Health & Safety Plan Questionnaire 
File No. 70665-005 

PROJECT HAZARD ASSESSMENT 
(Check those that may apply) 

D Confined Space D Fire/Explosion 

D Excavation D Drilling/Heavy Equipment 

D Mist D Fume 

D Gases D Acid 

D Carcinogen D Fuels 

D Active Construction Site D Asbestos 

D Cold D Heat 

D Heavy Metals D Pesticides 

D Noise (dB) D Other 

Cornments/SQecial Concerns 

List Required Tasks and Potential Hazards for Each 
Description of Task 1: 

HRC Injection 

Potential Hazards 

D 
D 
D 
D 
D 
D 
D 
[8] 

-(MSDS's attached to back of H&S Plan) 

Dust 
Remote location 
Vapor 
Base 
Uncertain Utility Location 
Biohazard 
Inorganics 
Solvents 

-high pressure pump used to inject HRC under pressure 

Description of Task 2: 
Monitoring well installation 

Potential Hazards 
-Contaminant contact with skin while examining soil samples 

-drilling hazards; falling equipment, noise 

Description of Task 3: 
Groundwater sampling 

Potential Hazards 
-Contaminant contact with skin 

Page 6 of 14 
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Health & Safety Plan Questionnaire 
File No. 70665-005 

Required Personal Protective Equipment(PPE)/Clothing/Etc. by Task Number (s) 1 & 2 
(Selected PPE can be applicable to one or more tasks) 

Protection Level : IZJ D 0 C 0 B Modified? IZJ Yes . 0 No. 
Check all that is required: 
IZJ Eyes/Face/Glasses/Shield 0 
IZJ Inner Gloves(PVC/Nitrile) 0 
0 DuctTape 0 
IZJ Earmuffs/Plugs 0 
0 Boot Covers , Disposable 0 
0 Flashlight 0 
0 Air Hom/Signaling Device 

Boots, Rubber 
Outer Gloves 
Fire Extinguisher 
Tyvek Coverall 
Saranex Coverall 
Other, specify 

[gJ 
[gJ 
D 
D 

Steel Toed Boots 
Hardhat 
First Aid Kit 
Respirator 
Cartridge Type 

Required Personal Protective Equipment(PPE)/Clothing/Etc. by Task Number (s) ~. 

(Selected PPE can be applicable to one or more tasks) 

Protection Level: D D 0 C D B D A Modified? 
Check all that is required: 
[gJ Eyes/Face/Glasses/Shield 
[gJ Inner Gloves (PVC) 
0 Duct Tape 
[gJ Earmuffs/Plugs 
D Boot Covers, Disposable 
0 Flashlight 

D 
D 
D 
D 
D 
D 

Boots, Rubber 
First Aid Kit 
Fire Extinguisher 
Tyvek Coverall 
Air Hom/Signaling Device 
Other, specify 

D Yes. D No. 

D Saranex Coverall 
[gJ Hardhat 
0 Outer Gloves 
0 Respirator 

Cartridge Type 

Refer to Tables 1&2 for exposure guidelines and PPE/monitoring upgrade requirements. 

Page 7 of 14 
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Health & Safety Plan Questionnaire 
File No. 70665-005 

Required Personal Protective Equipment(PPE)/Clothing/Etc. by Task Number (s) 3 
(Selected PPE can be applicable to one or more tasks) 

Protection Level: cg] D De D B Modified? cg] Yes. D No . 
Check all that is required: 
cg] Eyes/Face/Glasses/Shield D Boots , Rubber D Steel Toed Boots 
cg] Inner Gloves(PVC/Nitrile) cg] Outer Gloves D Hardhat 
D Duct Tape D Fire Extinguisher D First Aid Kit 
D Earmuffs/Plugs D Tyvek Coverall D Respirator 
D Boot Covers , Disposable D Saranex Coverall Cartridge Type 
D Flashlight D Other, specify 

D Air Hom/Signaling Device 

Required Per sonal Protective Equipment(PPE)/Clothing/Etc. by Task Number (s) . 
(Selected PPB can be applicable to one or more tasks) 

Protection Level: D D D C D B D A Modified? 
Check all that is required: 
cg] Eyes/Face/Glasses/Shield 
IZJ Inner Gloves (PVC) 
D Duct Tape 
D Earmuffs/Plugs 
D Boot Covers, Disposable 
D Flashlight 

D 
D 
D 
D 
D 
D 

Boots , Rubber 
First Aid Kit 
Fire Extinguisher 
Tyvek Coverall 
Air Hom/Signaling Device 
Other , specify 

D Yes. D No. 

D Saranex Coverall 
D Hardhat 
D Outer Gloves 
D Respirator 

Cartridge Type 

Refer to Tables 1&2 for exposure guidelines and PPE/monitoring upgrade requirements. 

Page 8 of 14 
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Health & Safety Plan Questionnaire 
File No. 70665-005 

EQUIPMENT /INSTRUMENT A TI ON 

Monitoring/Field Screening Equipment 

D HNu D 10.2eV D 11.7eV D Hydrogen Cyanide Meter (Monitor) 

D OVA D Photovac Micro Tip , 10.6eV 

D Confined Space Meter - LEL/02/H2S/CO D Dust/ Aerosol/Fiber Count 

D Explosimeter (LEL) D Photovac GC 

D Radiation Meter D Draeger Tubes 

~ Other (Specify) FID Specify 
Description of Monitoring Reguirements: include freguency and location by Task number 
Breathing zone monitoring every 15 minutes during injection and drilling. 

Air monitoring every 15 minutes up and down wind of drilling/injection. 

Exposure Guidelines for common contaminants are listed in Table 1. Requirements for PPE upgrades 
based on monitoring are covered in Table 2. Record monitoring data and PPE upgrades on attached 
Record of Field Monitoring, maintain with project files. 

Decontamination Equipment 

~ Distilled Water D Tap Water 

D Hexane D Methanol 
[g] Alconox Soap D Acetone 

~ Brushes D Wash Tubs (specify# 

~ Plastic Sheeting D Disposal Bags 

~ Steam Cleaner D Other (Specify) 

Decontamination and Waste Disposal Procedures: (specify type and location of decontamination and 
plans for disposal of generated waste products) 

PPE and sampling equipment will be disposed of in on-site dumpsters. 
Drillers will decon equipment between runs with Alconox and water. 
Drillers will decon equipment between locations with steam cleaner at temporary decon pad. 

COMMENTS/PROCEDURES/SPECIAL CONCERNS/SAFE WORK PRACTICES 

Page 9 of 14 



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

I 
I 
I 
I 
I 

Health & Safety Plan Questionnaire 
File No . 70665-005 

TABLE 1 
HAZARD MONITORING 

(CIRCLE CONTAMINANTS OF CONCERN, WRITE ADDITIONAL CONTAMINANTS AND EXPOSURE GUIDELINES ON LAST 

PAGE) 

CONTAMINANTS ROUTES OF 
OF CONCERN EXPOSURE ODOR IRRITATION 

IDLH PEL TLV PIO FID THRESHOLD THRESHOLD 

Acetone R, I, C 2500 1000 500 9.69 60 13 ---
Cv 750 

Ammonia R. A, I, C 300 50 25 --- - 0.5-2 10 
Cv 35 

SK 
Benzene R,A,l ,C Ca 1 0.5 9.25 150 4.68 -
Carbon R,A,I,C Ca 2 SK 11.47 10 50 - -
tetrachloride Cv 25 5 
(Tetrachlormethane) 200: 5 min Cv 10 

peak 

Chlorobenzene R,l,C 1000 75 10 9.07 200 0.68 --
Chloroform R,I ,C Ca 2 JO 11.42 65 50 -
Cyanides R,A ,I,C 50 mglm' 5 mg!m' SK - -- -- - -
(CN salts) Cv 5 mglm' 

25 
o-Dichlorobenzene R,A,l,C 200 Cv 50 Cv 50 9.06 50 0.3 E 20-30 

p-Dichlorobenzene R,l ,C 150 Cv 75 10 8.94 -- 0.18 E 80-160 

Dichlorodifluoromet R,C 15000 1000 1000 I J.97 15 --- --
hane (Freon 12) 

\, 1-Dichloroethane R,l,C 3000 100 100 - 80 200 -
50 :····· ··-· 

1,2,Dichloroe·rhane. • .. R'.J.A,C Ca cv ioo to 11.12 80 88 --
.... '" ... I - · .. , ~ ..•.. 

l,f- R,I Ca - 5 • 40 190 -
Dichloroethylt;ne cv 20 
(Viny lidene 
chloride , 1,I-DCE 

1.2- R,l,C 1000 200 200 9.65 50 0.085 ---
Dichloroethylene 

Etha nol R,A,l,C --- 1000 1000 10.48 25 JO ---
Cv 125 

Ethylbenzene R,J,C 800 100 100 8.76 100 2.3 E 200 

Ethylene Glycol R,A ,l ,C -- Cv 50 Cv 50 -- --- - - ---
vapor 

Formaldehyde 1,C Ca 0.75 Cv 0 .3 J0.88 - 0.83 E 0.5 

Gasoline R. l,C Ca 300 - --- --- --
Hexane, n-isomer R,l,C -- 50 50 10.18 70 130 E.T 1400-1500 

Hydrogen Cyanide R,A, l,C 50 10 SK 13.69 --- 0.58 ---
(as CW) Cv-4.7 

Hvdroeen oeroxide R, l,C 75 1 1 I I --- --- --
I I 

Methanol R,l ,C 25000 Sk 200 SK 200 10.84 12 I 1000 ---
I I ! i 

Page 10 of 14 

ODOR 
DESCRJP-

TION 

Chem, sweet. 
pungent 

Pungent 
suffocating 
oder 

Solvent 

Sweet, pungent 

Almond like 

Sweet 
Faint almond 
odor 

Pleasant, 
aromatic 

Distinct, 
aromatic 
mothball-like 

---

Distinct 

Chloroform 

-

Ether-like, 
acrid 

Sweet 

Aromatic 

--

Hay 

Petroleum 

Mild, gasoline-
like 

Bitter almonds 

Sharo 

Sweet 
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Health & Safety Plan Questionnaire 
File No. 70665-005 

CONTAMINANTS ROUTES OF 
· o F CONCERN EXPOSURE 

IDLH 

MEK peroxide I R,1,C -- I 
Methyl Chloroform 
(1 . I , 1-TCA) R,J,C 700 

Methylene Chloride R,l ,C Ca 
(Dichloromethane, 
Methylene 
dichloride) 

Methyl Mercaptan R,C 150 

MIBK (Hexone) R,l ,C 500 

Naptha (coal tar) R,I,C 1000 

Naphthalene R,A,J,C 250 

Octane R,I,C 750 

l'entachlorophenol R,A,J,C Ca 
2.5 

mglm' 

Phenol R,A,1 ,C 250 

Propane R,C 2100 

Stoddard Solvent R,CJ ,J 20,000 
(Mineral Sprits) mglm' 

1,1 ,2 ,2- R,A,l,C Ca (100) 
Tetrachloroethane 

Tetrachloroethylene R,l ,C Ca 
(Perchloroethylene) 

Toluene R,A,! ,C 500 

Trichloroethy lene R,I,C Ca 
(1000) 

Turpentine R,A,l,C 800 

Vinyl Chloride R Ca 

Xylenes R,A,l ,C 1000 

DUSTS, MISTS AND 
MISCELLANEOUS 
COMPOUNDS 

Asbestos R Ca 

PCBs-42 % Chlorine R,A, l,C Ca 

PCBs-54% Chlorine R,A, l, C Ca 

Styrene R,1,C 700 

Aluminum- metal R,l,C ---

PEL TLV 

Cv 0.7 Cv 0.2 I 

350 350 

25 50 

Cv 0.5 0.5 

JOO 50 
Cv 75 

100 400 

10 10 

500 300 
Cv 375 

SK 
0.5mglm' sk 0.5mglm' 

Sk5 Sk5 

1000 2500 

500 100 

Sk 5 l 

25 25 

200 50 

50 .50 

100 100 

2 2 

100 100 

0. 1 fibr /cc Species 
dependent 

lmg/m'Sk lmg/m' Sk 

0.5mgim'Sk 0.5mglm'Sk 

100 20 

I 
15mg/ m' !Omgim' I 
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ODOR 

ODOR IRRITATION DESCR!P-

PJD FID THRESHOLD THRESHOLD TION 

--- -- I - -- I -
•• 105 20-100 -- Chloroform-

like 

11.35 100 25-50 E 5000 Ether-like 

9.44 -- --- - Garlic, Rotten 
Cabbage 

--- --- - - Pleasant 

-- --- -- -- Aromatic 

8.14 --- 0.3 E 15 Mothball-like 

9.9 80 48 -- Gasoline-like 

--- --- --- --- Pungent when 
hot 

8.5 -- 0.04 E.N .T 68 Medicinal 

10.95 80 16000 -- Natural gas 
odor . --- l E 400 Kerosene-like 

I I. I 100 1.5 - --

9.32 70 4.68 N.T513-690 Ether, 
Chlorofo rm-
like 

8.82 110 2. 14 E 300-400 Mothballs 
- ~~-

·~-~ 
9.47 70 21.4 -- Solveniy, 

chloroform-like 

-- --- 200 E.N 200 Pine like 

9.995 --- 3000 --- Ethereal 

8.56/8.4 1111116 I. I E.N.T. 200 Aromatic 
4 

- --- -- -- --

--- - -- --- Mild, 
hydrocarbon 

--- --- --- -- Mild, 
hvdrocarbon 

8.47 I 85 I 0.047 

I 
E 200-400 

I 
Rubber, 

I I solvent 

-- I -- I --- I --- I --
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Health & Safety Plan Questionnaire 
File o. 70665-005 

CONTAMINANTS ROUTES OF 
OF CONCERN EXPOSURE 

!DLH 

dust 

- soluble sal ts R,l.C ---
Arsenic R,A.J,C Ca 

Barium:soluble R,l,C 250mg/m' 
compounds 

Cadmium dusts 
R,l Ca 
R,l,A,C 25mg/m' 

Chromium: Species 
Dependent 

Copper - dust & R,l,C --
mist 

Lead - arsenate I R,l,C Ca 

- inorg. dust R,I,C -
& fume 

- chromace R,l,C --
Manganese & R,l 500 mgim' 
compounds 

Mercury & inorg. R,A,C !Omgim' 
comp. 

- (organo) alkyl R,A,I,C 2 mg/m' 
comp. 

Nickel - metal, R,l ,C Ca 
insoluble 

- soluble R,l ,C Ca 
comp. 

Portland cemenc R,l,C -
Selenium R,A,1,C JOOmgim' 
compounds 

Silver - mecal R, l,C ---

- soluble R,l ,C --
comp. 

Thallium. soluble R.A,l ,C 20meim' 

Tin, mecal & R,C 400mgim' 
inorganic 

comp. excepc 
oxides 

Tin, organic R,A,l,C 200mgim' 
compounds 

PEL 

2mg/m' 

O.Olmglm' 

0.5mglm' 

0.005mg/m' 
Spec Dep 

lmgim' 

0.05mg/m' 

0.05mgim' 

-
Cv-5mgim' 

CvO.Jmgim' 

O.Olmgim' 

lmglm' 

O.lmg/m' 

IOmglm' 

0.2mgim' 

O.Olmgim' 

- -

O.lmgim'Sk 

2mg/m' 

O.lmgim' 

Zinc chromates, as R,l,C -- Cv0. lmg/m3 

Cr 

Zinc oxide dust R,l,C --- IOmeim' 

ODOR 

ODOR TRRITATTON DESCR!P-
TLV P!D FTD THRESHOLD THRESHOLD TlON 

2mg/m' -- --- --- --- --

0.2mgim' -- - -- - -

0.5mg/m3 - -- - -- -

O.Olmg/m' -- --- -- - --
Spec Dep -- -- --- --

lmgim' - - - - -

O.l5meim' - -- - -- -

0.15mg/m3 -- --- --- -- --

0.05mg/m3 - - --- - -

0.2mg/m3 -- - --- - -

O. lmgim' - - -- -

O.Olmglm' -- -- --- --- --

lmgim' - -- -- -- --

O.lmg/m' - - - - ---

!Omgim' - --- -- - --

· 0.2mgim' -- -- --- --- -

0.lmgim' - -- -- --- --
0.0.lmglm' --- -- --- --- ---

O. lmg/m'Sk -- -- -- - -
2mg/m' -- -- - - --

0.l mglm'Sk - - I -- -- ---

CvO.Jmgim' - --- -- -- --

JOmeim' - --- --- -- ---

Page 12 of 14 
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Health & Safety Plan Questionnaire 
File No. 70665-005 

Table 1 - Hazard Monitoring 

Notes: AU units in ppm unless otherwise noted. 

R = Respiratory (Inhalation) 
I = Ingestion 
SK= Skin 
Cv = Ceiling value 
Ca = Carcinogen 

Additional Contaminants: 

1,1, l~Trichloroethane 

A = Skin Absorption 
C= Skin and/or Eye Contact 

* = Use 10.2 eV lamp 
**=Use 11 .7 eV lamp 

Exposure Guidelines: 

R, I , S~, Ca, IDLH: 100 ppm; sweet, chloroform~like pdor 

Page 13 of 14 
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Health & Safety Plan Questionnaire 
File No. 70665-005 

TABLE 2 

MONITORING METHOD, ACTION LEVELS AND PROTECTIVE MEASURES 

INSTRillYIENT HAZARD ACTION LEVEL'll ACTION RESPONSE 

Respirable Dust Monitor Contaminant Particles > 0.05 mg/m3 Level C Protection 

OVA, HNU'2>, Phocovac Organic Vapors Background Level D 
Microtip 

3 ppm > background or Level C, site evacuation may 
lowest OSHA permissible be necessary for speci fie 
exposure limit, whichever is compounds 
lower, or as modified for this 
task. Sustained for > 3 sec in 
the breathing zone 

50 ppm over background Level B'31 
unless lower values required 
due to respirator protection 
factors 

Explosimeter(41 (LEL) Explosive Atmosphere < 10 3 Scale Reading Proceed with work 

10-15 3 Scale Reading Monitor with extreme caution 

> 15 3 Scale Reading Evacuate site 

02 MeterC~> Oxygen Deficient Atmosphere 203 02 Monitor with caution 
203 - 23.53 02 Continue with caution 
< 19.53 02 Evacuate site; oxygen 

Deficient 
> 23.53 02 Evacuate site; fire hazard 

Radiation Meter'6> Ioniz ing Radiation 0.1 Mi llirem/Hour If > 0.1, radiation sources 
may be presenr:<1> 

> 1 Milli rem/Hour Evacuate site; radiation hazard 

Draeger Tube Vapors/Gases Species Dependent Consult Table 1 or other 
> 1 ppm Vinyl Chloride resou rces for concentration 
> 1 ppm benzene toxicity/detection data. 
> 1ppm1 ,1 -DCE Upgrade to Level C and 

evacuate. Upgrade to Level B 
if concentrations of compounds 
exceed thresholds shown at 
left. 

GC Organic Vapors 3 ppm > background or On site moni toring or tedlar 
lowest OSHA permissible bag sample collection for 
exposure limit, whichever is laboratory analysis 
lower 

Notes: 
1. MONITOR BREATHING ZONE 
2 . CAN ALSO BE USED TO MONITOR SOME INORGANIC SPECIES. 
3 . POSITIVE PRESSURE DEMAND SELF CONTAINED BREATHING APPARATUS 
4. LOWER EXPLOSIVE LIMIT (LEL) SCALE IS 0-1003. LEL FOR MOST GASSES IS 153. 
5 . NORMAL ATMOSPHERIC OXYGEN CONCENTRATION AT SEA LEVEL IS - 20 3 . 
6. BACKGROUND GAMMA RADIATION IS - 0.01 - 0.02 MILLIREMS/HOUR. 
7. CONTACT H&A HEALTH AND SAFETY STAFF IMMEDIATELY. 

Page 14 of 14 
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Health & Safety Plan Questionnaire 
File No. 70665-005 

RECORD OF FIELD MONITORING 

Project Number:_ Date: 

Project Description: --------------------------- ---

Task Description: ------------ ---------------- ---

Serial Number: Instrument Type: ------------------­
(OVA, LEL, PID , etc) 

--- ---

Calibration and/or operational check completed as per manufacturers instructions: yes 

Time completed: _ ______ _ Weather conditions: 

Reading Type: 
Breathing Zone-BZ 
Perimeter-P 
Surface-S 

* EPA Levels B, C or D 

Comments: 

Level: Time: 
(ppm or indicate units) 

PPE Level*: 

The following information should be maintained for all projects requiring air monitoring. 
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I 
II MATERIAL SAFETY DATA SHEET 

II Last Revised: January 27, 1998 

***************************************************************** 11 Section 1 - Material Identification ! ***************************************************************** 

!I Supplier: 

I Telephone: 
Facsimile: 

Applied Power Concepts, Inc. 
411 East Ju lianna St. 
Anaheim, CA 92801 

(714) 282-6140 
(714) 282-6139 

MSDS 

11 Chemical Name: Propanoic acid , 2-[2-[2-(2-hydroxy-1-oxopropoxy)-1-oxopropoxy] 
-1-oxopropoxy]-1,2,3-propanetriyl ester 

1 
Chemical Family: 

Trade Name: 

Organ ic Chemical 

Glycerol tripolylactate 
***************************************************************** 

,I ' 
:I 

:I 
I 
~I 

i1 
:I 
ii 
!I 
tl l 
'I 

Page 1 



I MSDS 

I For large quantities involved in a fire , one should wear full protective clothing and a NIOSH 
approved self contained breathing apparatus with full face piece operated in the pressure I demand or positive pressure mode as for a situation where lack of oxygen and excess heat are present. 

***************************************************************** 

I 
Section 5 - Toxicologica l Information 
***************************************************************** 

Acute Effects: 

I 
I RTECS#: MA8050000 

Glycerol 

I Irritation data: 

I Toxicity data: 

I 
I 
I 
I 

May be harmful by inhalation, ingestion, or skin absorption. 
May cause irritation. To the best of our knowledge, the chemical, 
physical, and toxicological properties of the glycerol tripolylactate have 
not been investigated. Listed below are the toxicological information 
for glycerol and lactic acid . 

SKN-RBT 500 MG/24H MLD 
EYE-RBT 126 MG MLD 
EYE-RBT 500 MG/24H MLD 

ORL-MUS LD50:4090 MG/KG 
SCU-RBT LDS0:100 MG/KG 
ORL-RAT LD50: 12600 MG/KG 
IHL-RAT LCSO: >570 MG/M3/1H 
IPR-RAT LD50: 4420 MG/KG 
IVN-RAT LOSO:S566 MG/KG 
IPR-MUS L050: 8700 MG/KG 
SCU-MUS L050:91 MG/KG 
IVN-MUS LD50: 4250 MG/KG 
ORL-RBT L050: 27 GM/KG 
SKN-RBT L050:>1 OGM/KG 
IVN-RBT LOSO: 53 GM/KG 
ORL-GPG LOSO: 77SO MG/KG 

85JCAE-,207,1986 
BIOFX* 9-4/1970 
85JCAE-,207, 1986 

FRZKAP (6),56, 1977 
NllRON 6,215, 1982 
FEPRA74,142, 1945 
BIOFX* 9-4/1970 
RCOCB8 56, 125, 1987 
ARZNAO 26, 1581 , 1976 
ARZNAO 26, 1579, 1978 
NllRON 6,215, 1982 
JAPMA8 39,583, 1950 
OMOJAP 31 ,276, 1959 
BIOFX* 9-4/1970 
NllRON 6,215,1982 
JI HT AB 23,259, 1941 

Target Organ data: Behavioral (headache), gastrointestinal (nausea or vomiting) , Paternal effects 

I (spermatogenesis, testes , epididymis, sperm duct), effects of fertility (male fertility index, post­
. implantation mortality). 

I 
I 
I 
I 

RTECS#: 002800000 
Lactic acid 

Irritation data: 

Toxicity data: 

SKN-RBT 5MG/24H SEV 
EYE-RBT 750 UG SEV 

ORL-RAT LOS0:3543 MG/KG 
SKN-RBT LOS0:>2 GM/KG 
ORL-MUS L050: 487S MG/KG 
ORL-GPG LOSO: 1810 MG/KG 
ORL-QAL L050: >2250 MG/KG 

85JCAE -,656,86 
AJOPAA 29, 1363,46 

FMCHA2-,C252,91 
FMCHA2-,C252,91 
FAONAU 40,1 44,67 
JIHTAB 23,259,41 
FMCHA2-,C252,91 

Only selected registry of toxic effects of chemical substances (RTE CS) data is presented here. 

1 
See actual entry in RTECS for complete information on lactic acid and glycero l. 

I 
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MSDS 

********************************w **** ******************~********* 

Handling: Avoid continued contact with skin. 
Avoid contact with eyes. 

In any case of any exposure which elicits a response, a physician shou ld be consulted immediately. 

First Aid Procedures: 

Inhalation: 

Ingestion: 

Skin Contact: 

Eye contact: 

Remove to fresh air. If not breathing give artificial respi ration. In case 
of labored breathing give oxygen. Call a physician. 

No effects expected. Do not give anything to an unconscious person. 
Call a physician immediately. 

Flush with plenty of water. Contaminated cloth ing may be washed or 
dry cleaned normally. 

Wash eyes with plenty of water for at least 15 minutes lifting both upper 
and lower lids. Call a physician. 

***************************************************************** 

***************************************************************** I 
Section 7 - Reactivity Data 

Conditions to Avoid: Strong oxidizing agents, bases and acids 

I Hazardous Polymerizatic None known 
Further Information: Hydrolyses in water to form Lactic Ac id and Glycerol. 

***************************************************************** 

I Section 8 - Spill , Leak or Accident Procedures 
***************************************************************** 

I After Spillage or LeakagE Neutralization is not required. This combustible material may be burned 
in a chemical incinerator equipped with an afterburner and scrubber. ,. 

I 
I 
I 
I 

Disposal : Laws and regulations for disposal vary widely by locality. Observe 
all applicable regulations and laws. This material , may be disposed 
of in solid waste . Material is readily degradable and hydrolyses in several hours. 

No requirement for a reportable quantity (CERCLA) of a spill is known. 

********************* ****·**************************************** 

Section 9 - Special Protection or Handling 
**************************************************** ************* 
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I MSDS 

!I 
Should be stored in plastic lined steel , plastic, glass, aluminum, stainless steel , or 

f 

1 
reinforced fiberglass containers. 

Protective Gloves: Vinyl or Rubber 
Eyes: Splash Goggles or Full Face Shield 

!
1

I Area should have approved means of washing 
eyes. 

Ventilation: General exhaust. ii Storage: Store in cool , dry, ventilated area. 
Protect from imcompatible materials. 

II 

Fl f ' ,. 

ii 
fl 
ll 
II 
'I 

***************************************************************** 

Section 10 - Other Information 
***************************************************************** 

This material will degrade in the environment by hydrolysis to lactic acid and glycerol. 
Materials containing reactive chemicals should be used only by personnel with appropriate 
chemical training . 

The information contained in this document is the best available to the supplier as of the time of writing. 
Some possible hazards have been determined by analogy to similar classes of material. 
No separate tests have been performed on the toxicity of this material. The items in this document 
are subject to change and clarification as more information becomes available. 
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Community Air Monitoring Plan - CooperVision, Inc . Scottsville Facility 

In the event that total organic vapor levels in the breathing zone of field personnel 
exceeds 5 parts per million (ppm) above background, real-time air monitoring for 
volatile compounds at the perimeter of the Site will be required. The community air 
monitoring plan includes the following criteria: 

If total organic vapor levels exceed 5 ppm above background at the perimeter of the 
Site, work activities must be halted and monitoring continued under the provisions of a 
Minor or Major Vapor Emission Response Plan, as detailed herein. All readings will 
be recorded and be available for NYSDEC and NYSDOH personnel to review. 

Minor Vapor Emissions Response Plan 

If the ambient air concentration of organic vapors attributable to exploration activities 
exceeds 5 ppm above background at the perimeter of the Site, activities will be halted 
and monitoring continued. If the vapor levels decrease below 5 ppm above 
background, work activities can resume. If the organic vapor levels are greater than 5 
ppm but less than 25 ppm over background at the site perimeter, activities can resume 
provided: 

1) the organic vapor level 200 feet downwind of the Site or one-half the distance 
to the nearest downwind residential or commercial structure, whichever is less, 
is below 5 ppm over background; AND 

2) the vinyl chloride level (as measured with a drager tube) at the perimeter of the 
Site is less than 0.5 ppm; AND 

3) more frequent intervals of monitoring, as directed by the project safety officer, 
are conducted. 

If the total organic vapor level is above 25 ppm, or the vinyl chloride level is over 0.5 
ppm at the perimeter of the Site, activities must be stopped. Downwind monitoring 
will be continued to minimize the potential°impact to the nearest downwind residential 
or commercial structure at the levels specified in the Major Vapor Emissions Response 
Plan described below. 

Major Vapor Emissions Response Plan 

If the total organic vapor levels measured 200 feet downwind of the site, or one-half 
the distance to the nearest downwind residential or commercial structure (whichever is 
less) is more than 5 ppm over background, air monitoring must be performed within 20 
ft. of these structures ("20 ft. Zone "). 

All active exploration or sampling operations at the Site shall cease and remain down if 
any of the following vapor levels are observed within the 20 ft. Zone: 

1) Total organic vapors at 5 ppm or greater over background; OR 

2) vinyl chloride levels greater than 0.5 ppm. 
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If, following cessation of work activities on the Site, efforts to abate the emission 
source are unsuccessful, and any of the above levels persist for more than 30 minutes 
in the 20 ft. zone , the Major Vapor Emissions Response Plan (MVERP) shall be placed 
into effect. In addition, any of the following conditions in the 20 fr. Zone will 
necessitate activation of the MVERP: 

0 sustained organic vapor levels greater than 10 ppm over background; or 

0 vinyl chloride levels over 1 ppm. 

Major Vapor Emissions Response Plan Activation 

Upon MVERP activation, the following activities will be undertaken: 

1. The Safety Officer will be notified; all Emergency Response Contacts listed in 
the Health and Safety Plan will be contacted, including the local police 
authorities; AND 

2 . Air monitoring will be conducted at 30-rninute intervals within the 20-ft. Zone. 
If two successive readings below action levels are measured, air monitoring 
may be halted or modified by the Safety Officer. 

All project employees will be briefed with regard to the details of the Minor and Major 
Vapor Emission Response Plans , including anticipated hazards , safety practices , 
emergency procedures , and communication pathways , prior to initiating Site activities. 


