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1 BACKGROUND AND SITE DESCRIPTION 
Emerson Electric Co. and Rollway Bearing Corporation entered into a Voluntary Cleanup Agreement (VCA) with the New 

York State Department of Environmental Conservation (NYSDEC or the Department) in April 2001, to investigate and 

remediate a 78.326-acre property located in Town of Clay, Onondaga County, Liverpool, New York (Figure 1).  The 

property was remediated to commercial and industrial use.     

The site is located in the County of Onondaga, New York and is identified as Section 95 Block 2 and Lot 1 on the Town of 

Clay Tax Map # 95.-02-01.0.  The site is situated on an approximately 78.326-acre area divided into two Parcels.  Parcel 1 is 

bounded by the American Granby, Inc., and LMK Graphics LLC properties to the north, the Paul DeLima Coffee property to 

the south, railroad tracks and commercial/industrial buildings to the east, and Morgan Road to the west.  Parcel 2 is bounded 

by Buckley Road to the north, Parcel 1 to the south, the Milens, LLC, Chapman Lumber Company, and LMK Graphics, LLC 

properties to the east, and the KRMS, LLC property to the west (see Figure 2).  The boundaries of the site are fully described 

in Appendix A – Deed Restriction and Metes and Bounds. 

An electronic copy of this Final Engineering Report (FER) with all supporting documentation is included as Appendix B. 
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2 SUMMARY OF SITE REMEDY 

2.1 REMEDIAL ACTION OBJECTIVES 

As presented in the approved Revised Remedial Action Work Plan (RAWP), dated May 9, 2000, the following Remedial 

Action Objectives (RAOs) were identified for this site: 

— Perform eight quarters of groundwater monitoring for volatile organic compounds (VOCs) to demonstrate that the 

concentrations of VOCs in groundwater are not increasing and that the area of affected groundwater is not expanding.  

— Remove measurable light non-aqueous phase liquid (LNAPL) from the groundwater surface below the former heat treat 

area.  Measurable LNAPL is defined in the approved RAWP as a thickness greater than 0.01 foot.  

— Excavate soil from the former gasoline underground storage tank area containing VOCs above the NYSDEC-approved 

site-specific soil cleanup objectives (SCOs).   

The RAWP was prepared by WSP USA Inc.
1
 and approved by the NYSDEC. 

2.2 DESCRIPTION OF SELECTED REMEDY 

The site was remediated in accordance with the remedy selected by the NYSDEC in the RAWP, dated May 9, 2000.  The 

following are the components of the selected remedy:  

1 Eight quarters of groundwater monitoring were completed to demonstrate that the concentrations of VOCs in 

groundwater are not increasing and that the area of affected groundwater is not expanding; 

2 Free product recovery pilot test activities were completed and full-scale LNAPL recovery activities were implemented at 

the site; 

3 Excavation of soil exceeding NYSDEC-approved site-specific SCOs (listed in Table 1) from the former gasoline 

underground storage tank area.  Soil was excavated to a depth of 16 feet in the southern portion of the excavation and to 

a depth of 13 feet in the northern portion of excavation. In total, 230 cubic yards of soil were removed; 

4 Maintenance of a soil cover system consisting of an existing 8-inch concrete floor slab to prevent human exposure to 

remaining contamination remaining at the site; 

5 Execution and recording of a Deed Restriction to restrict land use and prevent future exposure to any contamination 

remaining at the site.  

6 Institutional controls: 

— The property may be used for commercial or industrial use.  

— All Engineering Controls (ECs) must be operated and maintained as specified in the Site Management Plan (SMP) 

for the property. 

— All ECs must be inspected at a frequency and in a manner defined in the SMP.  

— The use of groundwater underlying the property is prohibited without necessary water quality treatment as 

determined by the New York State Department of Health (NYSDOH) or the Onondaga County Department of 

Health to render it safe for use as drinking water or for industrial purposes, and the user must first notify and obtain 

written approval to do so from the Department. 

— Groundwater and other environmental or public health monitoring must be performed as defined in the SMP.  

— Data and information pertinent to site management must be reported at the frequency and in a manner as defined in 

the SMP. 

                                                      

 
1 Former names of WSP USA Inc. include: Environmental Strategies Corporation; Environmental Strategies Consulting LLC; 

ESC Engineering of New York, P.C.; and WSP Engineering of New York, P.C. 
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— All future activities that will disturb remaining contaminated material must be conducted in accordance 

with the SMP. 

— Monitoring to assess the performance and effectiveness of the remedy must be performed as defined in the 

SMP. 

— Operation, maintenance, monitoring, inspection, and reporting of any mechanical or physical component of 

the remedy shall be performed as defined in the SMP. 

— Access to the site must be provided to agents, employees or other representatives of the State of New York 

with reasonable prior notice to the property owner to assure compliance with the restrictions identified by 

the Deed Restriction. 

— The potential for vapor intrusion must be evaluated for any buildings developed in the area within the 

Institutional Control (IC) boundaries noted on Figure 2, or if the use of tetrachlorethene (PCE) containing 

materials within the existing building changes (provided the potential for vapor intrusion has not been 

previously addressed to the department’s satisfaction).  Any potential impacts that are identified must be 

monitored or mitigated. 

— Vegetable gardens and farming on the site are prohibited. 

7 Development and implementation of a SMP for long term management of remaining contamination as required by the 

Deed Restriction, which includes plans for: (1) Institutional and Engineering Controls, (2) monitoring, (3) operation and 

maintenance and (4) reporting; 

8 Periodic certification of the institutional and engineering controls listed above. 
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3 INTERIM REMEDIAL MEASURES 
The information and certifications made in the June 8, 2009, Interim Remedial Measure (IRM) LNAPL Construction 

Completion Report (Appendix C) were relied upon to prepare this report and certify that the remediation requirements for the 

site have been met. 

A vacuum-enhanced LNAPL recovery system was installed in 2008 as an IRM to remove measurable LNAPL (i.e., greater 

than 0.01 foot) under a portion of the former heat treat area of the facility.  During installation of the LNAPL recovery 

system, the NYSDEC provided a field representative during the initial day of the IRM activities, and WSP provided full-time 

engineering services to observe the work performed by the remedial contractor, Remediation Services, Inc., of Independence, 

Kansas, and ensure substantial conformance with the NYSDEC and NYSDOH-approved IRM work plan, dated March 10, 

2006.    

The main components of the vacuum-enhanced recovery system consist of a 30-gallon vapor-liquid separator (VLS), a skid-

mounted 2 horsepower vacuum blower, a 5-micron air filter, a dilution valve with 5-micron air filter, inlet and outlet vacuum 

gauges, exhaust stack pressure gauge, and an exhaust stack temperature gauge.  The system components are mounted on a 4-

foot by 4-foot skid pre-fabricated by Mid-Atlantic Environmental Equipment, Inc.  The equipment skid is within an 8-foot by 

10-foot enclosure erected inside the former heat treat area.  The enclosure limits access to the equipment and acts as a sound 

barrier.  Subsurface vacuum conveyance piping extends from the LNAPL recovery system enclosure to each of the recovery 

wells OW-2, RW-1, OW-3, and OW-8 (Figure 3).  The recovery wells are accessible through 2-foot by 2-foot, traffic-rated 

well-vaults.  Each well-vault contains a gate valve, ball valve, a flow meter, Teflon® tubing, and a vacuum gauge in line 

between the header and well.  The gate valve and ball valve are used to control the vacuum and flow.  The ball valve, or 

“dilution valve,” allows ambient air to enter the system to decrease the flow and vacuum from the respective well, if 

necessary. 

The vacuum blower is capable of producing 40 standard cubic feet per minute (scfm) at 37 inches water column (“WC) for 

the LNAPL recovery system application.  Expected inlet losses through the system were approximately 15” WC, which left 

an appreciable 27” WC vacuum to be applied to the recovery wells.  Inlet and outlet vacuum gauges allow for observation of 

inlet losses through the 30-gallon VLS and the 5-micron air filter.  The dilution valve is used in conjunction with the 

wellhead equipment to adjust the vacuum at the inlet of the vacuum blower to ensure the blower is operating within the 

manufacturer’s specified vacuum ranges.  The exhaust stack pressure is used to indicate if there is back pressure buildup, 

which normally signifies a blockage in the piping.  The exhaust temperature gauge is used to determine whether the vacuum 

blower is running at manufacturer-specified operating temperatures.  Typical operating conditions are provided below: 

LNAPL Recovery System 

 

Gauge Reading Units 

Inlet Vacuum: Before Vapor-Liquid Separator -58 to -62 “WC 

Vacuum Before Air Filter -66 to -68 “WC 

Vacuum After Air Filter/Before Blower Inlet -86 “WC 

Discharge Stack Pressure 2 “WC 

Discharge Stack Temperature 120 to138 °F 

 

LNAPL Recovery Wells 

 

Well ID Vacuum (“WC) Flow (SCFM) 

OW-2 -40 to -54 3 to 7 

RW-1 -5 to -11 2 to 3 

OW-3 -6 to -10 4 to 11 

OW-8 -8 to -10 5.5 to 7 
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4 DESCRIPTION OF REMEDIAL ACTIONS 

PERFORMED 
Remedial activities completed at the site were conducted in accordance with the NYSDEC-approved RAWP, dated May 9, 

2000, for the Former Rollway Bearing Corporation Facility.  There were no deviations from the RAWP. 

4.1 GOVERNING DOCUMENTS 

4.1.1 SITE-SPECIFIC HEALTH & SAFETY PLAN  

All remedial work performed under this Remedial Action was in full compliance with governmental requirements, including 

Site and worker safety requirements mandated by Federal Occupational Safety and Health Administration (OSHA). 

The site-specific Health and Safety Plan (HASP) was complied with for all remedial and invasive work performed at the site.  

4.1.2  SOIL/MATERIALS MANAGEMENT PLAN  

A formal soil/materials management plan was not included in the RAWP.  However, excavated soils were placed in a 

temporary stockpile area for characterization prior to disposal.  The temporary stockpile area was lined with 2 layers of 6-

mil-thick polyethylene sheeting, and the perimeter of the stockpile area was bermed with straw bales.  At the end of each 

work day, stockpiles were covered with polyethylene sheeting and secured.  Soil management was performed in compliance 

with all applicable federal, state, and local laws and regulations. 

4.1.3 CONTRACTORS SITE OPERATIONS PLANS  

The Remediation Engineer reviewed all plans and submittals for this remedial project (i.e. those listed above plus contractor 

and subcontractor submittals) and confirmed that they were in compliance with the RAWP.  All remedial documents were 

submitted to NYSDEC and NYSDOH in a timely manner and prior to the start of work. 

4.2 REMEDIAL PROGRAM ELEMENTS 

The remedial program completed in accordance with the VCA consisted of excavation and disposal of petroleum-affected 

soil from a former gasoline underground storage tank area and eight quarters of groundwater monitoring. 

4.2.1 CONTRACTORS AND CONSULTANTS 

Engineering services for the soil excavation and groundwater monitoring were completed by WSP.  WSP provided full-time 

construction oversight for the soil excavation activities and conducted the groundwater monitoring.  

Mr. Todd M. Musterait, Professional Engineer registered in the State of New York, was the Engineer of Record that oversaw 

the implementation of the IRM and soil excavation activities.  Mr. Musterait is no longer employed with WSP (Volunteer’s 

Consultant) and his duties have been assumed by James Sobieraj, P.E., Professional Engineer registered in the State of New 

York.  All the remedial action history, current engineering controls, and the SMP that will govern present and future 

activities, were reviewed by James Sobieraj, P.E., who is certifying this FER. 

Soil excavation was completed by Marcor Remediation, Inc., of Syracuse, New York. 
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Confirmation soil samples collected by WSP for laboratory analysis of VOCs by Environmental Protection Agency (EPA) 

Method 8021 were submitted to Adirondack Environmental Services, Inc., of Albany, New York. 

The excavation was backfilled in 1-foot lifts and compacted.  Geotechnical analysis of the backfill material was completed by 

CME Associates, Inc., of Syracuse, New York. 

Stockpiled soil generated from the soil excavation activities was sampled by WSP and analyzed by York Analytical 

Laboratories, Inc., of York, Pennsylvania. 

On December 15, 2001, approximately 105 tons of petroleum-affected soil stockpiled onsite were loaded into dump trucks 

and transported to and disposed of at High Acres Landfill Recycling Center, located in Fairport, New York, as a non-

hazardous waste.  Other non-hazardous materials disposed of included disposable equipment, polyethylene sheeting, and 

personal protective equipment. 

4.2.2 SITE PREPARATION 

Before commencing with excavation activities, the following mobilization and site preparation activities were performed: 

— Located and marked underground utilities near the proposed area of excavation using information provided by facility 

personnel.  The closest underground utility was an 8-inch diameter underground sprinkler system water line that runs 

parallel to the south side of the building.  This pipe was located approximately 25 feet south of the building. 

— Constructed staging areas to temporarily stockpile petroleum-affected soil and potentially clean overburden soil 

excavated from the former tank pit.  The staging areas were lined with 2 layers of minimum 6-mil-thick polyethylene 

sheeting.  The staging area for petroleum-affected soil was bermed using straw bales.   

— Constructed an equipment decontamination pad consisting of two layers of 6-mil-thick polyethylene sheeting and a berm 

constructed of wooden planks.   

— Installed and maintained temporary fencing to limit unauthorized access, or unknowing access, to any open excavations 

during periods of inactivity. 

4.2.3 GENERAL SITE CONTROLS 

Remediation activities were completed on private property.  Temporary fencing was used to secure the excavation area 

during periods of inactivity. Periods of inactivity included at the end of each work day, on weekends, or when waiting for 

confirmation sampling results.  The work was monitored during excavation by WSP oversight personnel.  

As part of the site preparation activities, erosion and sedimentation controls were instituted around the stockpile areas. 

Temporarily stockpiled petroleum-affected soil and potentially clean overburden was placed in staging areas that were lined 

with 2 layers of minimum 6-mil-thick polyethylene sheeting.  The staging area for petroleum-affected soil was also bermed 

using straw bales. 

An equipment decontamination area was constructed that consisted of two layers of 6-mil-thick polyethylene sheeting and a 

berm constructed of wooden planks.   

Daily site activities and job site record keeping was completed by WSP oversight personnel. 

4.2.4  NUISANCE CONTROLS 

An equipment decontamination area was constructed for the decontamination of excavation equipment.  Dust was controlled 

using water, as needed.  The worker breathing zone was monitored with a photoionization detector (PID) to protect human 

health.   
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4.2.5 REPORTING 

Activities completed for all field activities were recorded by WSP staff in a field book. On completion of the soil excavation, 

a summary report was prepared and submitted to the NYSDEC.   

4.3 CONTAMINATED MATERIALS REMOVAL  

4.3.1 SOIL 

From November 13 through December 15, 2001, WSP provided oversight for the excavation and offsite disposal of 

petroleum-affected soil in the former gasoline underground storage tank area east of the main building.  During the 

excavation activities, overburden material that was deemed clean was stockpiled on polyethylene sheeting in a separate 

staging area, or adjacent to the excavation, for subsequent testing and reuse as backfill. 

These soils were identified for segregation based on previous soil sampling data from the area, field observations, and 

organic vapor screening with a PID.  In accordance with the approved RAWP, the excavation did not extend under the 

building or include load-bearing soil near the building foundation. 

A list of the NYSDEC-approved site-specific SCOs for the contaminants of concern for this project is provided in Table 1. 

The location of the original source and area where excavation was performed is shown in Figures 2 and 4.  

Affected soil in the former gasoline underground storage tank area containing VOC concentrations above the site-specific 

SCOs was excavated and disposed of offsite in accordance with applicable state and federal regulations.  Figure 2 provides 

the location of the soil excavation activities and Figure 4 shows the limits of the soil excavation.    

4.3.1.1 DISPOSAL DETAILS 

A composite soil characterization and profiling sample was collected from the stockpile of affected soil.  The soil sample was 

submitted to York Analytical Laboratories, Inc., for analysis of toxicity characteristic leaching procedure (TCLP) VOCs by 

EPA Method 8260 (i.e., VOCs consisted of only those specified for gasoline contaminated soils in the NYSDEC’s 

Petroleum-Contaminated Soil Guidance Policy (STARS #1), dated August 1992); TCLP lead by EPA Method 1311/6010; 

flash point by EPA Method 1010M; and free liquids by EPA Method SW-846 Paint Filter Test. 

On December 15, 2001, 104.63 tons of petroleum-affected soil stockpiled onsite were loaded into dump trucks and 

transported to and disposed of at High Acres Landfill Recycling Center, located in Fairport, New York, as a non-hazardous 

waste.  Other non-hazardous materials disposed of included disposable equipment, polyethylene sheeting, and personal 

protective equipment. 

A summary of the sample collected to characterize the waste and associated analytical results is summarized on Table 2.  The 

data from the waste characterization are attached in Enclosure 3 of the Soil Excavation Summary Report, dated April 25, 

2002, which is included in Appendix D.  

A copy of non-hazardous waste manifests and disposal facility weight tickets are included in Enclosure 4 of the Soil 

Excavation Summary Report, dated April 25, 2002, which is included in Appendix D.  

4.3.1.2 ON-SITE REUSE 

Overburden soil from the excavation footprint was used as backfill.  Prior to reusing the soil, samples were collected to verify 

that the VOC concentrations were below the cleanup criteria.  For each 50-cubic-yard volume of soil, four samples were 

collected from representative locations at least 6 inches below the pile surface.  Each of the four samples were screened for 

organic vapors with a PID.  Soil from the portion of the pile with the highest organic vapor reading was collected for VOC 

analysis by EPA Method 8021. Two samples of the overburden stockpiled soil were collected for VOC analysis (sample 

identification BF-1 and BF-2).  No VOCs were detected in the overburden soil.  
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The analytical results for overburden backfill, in comparison to allowable levels, are provided in Enclosure 1 of the Soil 

Excavation Summary Report, dated April 25, 2002, which is included in Appendix D. 

4.4 REMEDIAL PERFORMANCE/DOCUMENTATION SAMPLING 

4.4.1 SOIL EXCAVATION 

Verification samples were collected from the bottom and sides of the excavation.  One discrete bottom sample (sample 

identification Bottom-1) was collected from the bottom excavation area (see Figure 4 for excavation limits and approximate 

soil sample locations).  One discrete side sample was collected from each 20-foot length of wall.  Based on the average 

dimensions of the excavation area (18 feet by 19 feet), four discrete side wall samples were collected (sample identifications 

East-1, West-1, North-1, and South-1).  The sampling depth coincided with the depth of maximum VOC concentrations, as 

indicated by pre-remedial sampling data or organic vapor screening.  The samples were placed in laboratory-supplied 

containers and shipped under chain-of-custody procedures to Adirondack Environmental Services, Inc., of Albany, New 

York, for laboratory analysis of VOCs by EPA Method 8021.  Quality assurance and quality control samples, including trip 

blanks, equipment blanks, and duplicate samples, were collected and analyzed. 

Based on the analytical results, the concentrations of several VOCs exceeded the site-specific SCOs in the sample collected 

from the eastern sidewall of the excavation (sample identification East-1).  Additional soil was excavated to the east from the 

surface to the bottom of the excavation and another sample was collected from the eastern sidewall (sample identification 

East-2).  The analytical results from sample East-2 indicated the VOC concentrations were below the site-specific SCOs.   

A table and figure summarizing all end-point sampling is included in Table 3 and Figure 4, respectively, and all exceedances 

of SCOs are highlighted in Table 3.  

The analytical data are provided in Enclosure 1 of the Soil Excavation Summary Report, dated April 25, 2002, which is 

included in Appendix D. 

4.4.2 GROUNDWATER SAMPLING 

In accordance with the RAWP, eight quarters of groundwater samples were collected from five monitoring wells (i.e., MW-2, 

MW-5, MW-6, MW-7, and MW-8) from October 2001 through August 2003 (Figure 5).  As part of the groundwater 

monitoring program, WSP redeveloped groundwater monitoring wells MW-2, MW-5, and MW-6, in preparation for the first 

quarterly groundwater sampling event.  The wells were redeveloped with a submersible pump until the development water 

was relatively free of suspended sediment and the pH, temperature, and conductivity had stabilized. Field measurements were 

considered stable when two successive readings varied by less than 10 percent.  The pump and tubing were decontaminated 

before each use.  Approximately 25 gallons of water was generated during the development activities and the water was 

placed in a 55-gallon U.S. Department of Transportation (DOT)-compliant steel drum for characterization and offsite 

disposal.  

Before sampling, each well was gauged using an electronic water level indicator to determine the depth to water and the total 

well depth.  The water level information was used to calculate the volume of water in each well.  To obtain representative 

groundwater samples, each well was purged by removing a minimum of three well volumes using a bailer.  The pH, specific 

conductance, and temperature were monitored during the purging process to ensure that the groundwater samples were 

representative of formation water.  After the field measurements stabilized (i.e., varied less than 10%), the groundwater 

samples were collected from each well using a single-use disposable Teflon bailer.  The wells were sampled within 2 hours 

of purging provided the well had sufficiently recharged. Purge water from the sampling activities was contained in DOT-

compliant 55-gallon steel drums and transported offsite for disposal as nonhazardous waste.  Groundwater samples were 

placed in the appropriate laboratory-supplied, pre-cleaned glassware, labeled, and packed on ice.  The samples were 

submitted to Adirondack Environmental Services in Albany, New York, for analysis of VOCs by EPA Method 8260. 

WSP collected geochemical data from monitoring wells MW-5, MW-7, and MW-8 during the first quarterly sampling event 

to further document that site conditions are suitable for monitored natural attenuation.  In accordance with EPA guidance 
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(Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water, September 1998 

[EPA/600/R-98/128]), WSP collected groundwater measurements for temperature, pH, specific conductance, dissolved 

oxygen, oxidation-reduction potential, ferrous iron, and total organic carbon.  Measurements for temperature, pH, specific 

conductance, dissolved oxygen, and oxidation-reduction potential were collected at the well head using a flow-through cell. 

Ferrous iron was measured in the field with a colorimetric meter.  Total organic carbon was analyzed at an offsite laboratory 

using EPA Method 9060. 

Except for monitoring well MW-7, which was dry during the May 2002 quarterly sampling event, all wells were sampled 

during the same field event from October 2001 through August 2003.  Well MW-7 was also sampled in July 2003 to have 

eight samples from this location over 2 years.  The quarterly sampling results from these five wells are provided in Table 4.  

The total VOC concentrations in MW-5 decreased from a high of 820 g/l in January 2002 to 261 g/l in August 2003. 

Except for a one-time detection of two VOCs at low levels in MW-7, no VOCs were detected in downgradient wells MW-7 

and MW-8.  Therefore, the VOC plume was not expanding and the extent of VOCs was defined.  The groundwater results 

from MW-5 indicate the presence of trichloroethene (TCE) and its sequential reductive breakdown products dichloroethene 

(DCE) and vinyl chloride. The data show that most of the chlorinated VOC mass is now present in the form of DCE and 

vinyl chloride and very little of the initial contaminant, TCE, is present.  These data indicate that natural attenuation is 

occurring at the site. 

WSP performed the Mann-Kendall Test on each of the nine VOCs detected in MW-5 to further document a decrease in the 

concentrations of these compounds during the 2-year monitoring period.  The test was performed in accordance with the 

EPA’s Guidance for Data Quality Assessment (EPA QA/G-9, 2000).  The Mann-Kendall Test involves computing a statistic 

S, which is the difference between the number of pairwise slopes that are positive, minus the number that are negative.  If S is 

a large positive value, then there is evidence of an increasing trend in the data. If S is a negative value, then there is evidence 

of a decreasing trend in the data.  The null hypothesis, or baseline condition, for this test is that there is no temporal trend in 

the data values.  The results of the Mann-Kendall Test indicated downward trends for TCE, 1,2-DCE (total), and vinyl 

chloride.  The remaining compounds were only detected on one occasion and, therefore, the test results indicated no trend.  

Geochemical data collected in 2001 indicate that the electron donor concentration (17 mg/l) in the waste storage shed area is 

sufficient to provide the attenuation microbes with energy to drive the reduction of the more chlorinated VOCs remaining in 

the groundwater.  The lesser chlorinated VOCs, such as vinyl chloride, may be degraded either by further reduction to ethene 

or by oxidation to carbon dioxide.  The 2001 geochemical data showed contradictory results regarding the most likely 

pathway; dissolved oxygen concentrations (7.6 mg/l) and ferrous iron data (non-detectable levels) indicate oxidative 

conditions while the low redox potential (19 mV) indicates reductive conditions.  Nevertheless, the VOC data show that less 

chlorinated VOCs are not accumulating as the more chlorinated VOCs are degraded, indicating that contaminants are being 

mineralized by one of these pathways. 

A table and figure summarizing all end-point sampling is included in Table 4 and Figure 5, respectively, and all exceedances 

of applicable standards, criteria, and guidance values (SCGs) are highlighted.  

The groundwater sampling details are provided in the Summary of Voluntary Cleanup Program Activities, dated August 5, 

2005, which is in Appendix E. 

4.5 IMPORTED BACKFILL 

In addition to using excavated soils for backfill as discussed in Section 4.3.1.2, additional clean fill material (crusher-run 

stone) was transported from an offsite source to complete the backfilling activities.  The lower portion of the excavation was 

backfilled with the imported crusher-run stone and the upper portion was backfilled with native overburden material. 

The location where backfill was used at the site is shown in Figures 2 and 4. 
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4.6 CONTAMINATION REMAINING AT THE SITE 

4.6.1 SOIL 

Based on confirmation sampling and analyses, soil exceeding the site-specific SCOs were removed from the site within the 

former gasoline underground storage tank area. 

4.6.2 GROUNDWATER 

Based on the most recent groundwater data collected from monitoring wells and in-situ sample locations at the site, VOCs are 

present above the New York State Ambient Water Quality Standards or Guidance Values for Class GA groundwater in 

monitoring wells MW-4R (abandoned), MW-5, and MW-9D, and in an isolated area near in-situ groundwater sample IS-1, 

collected southeast of the main building (Figure 6; Tables 4 through 6).  As depicted in Figure 6, the VOCs detected in 

groundwater samples above the SCGs are acetone (90.4 µg/l), TCE (5.6 to 42 µg/l), cis-1,2-DCE (96 to 130 µg/l), trans-1,2-

DCE (43 µg/l), vinyl chloride (64 µg/l), and xylenes (19 µg/l).  The implemented groundwater monitoring program was 

completed in accordance with the RAOs and provided evidence that the area of affected groundwater is not expanding, VOC 

concentrations are decreasing, and natural attenuation is occurring at the site. 

Tables 4 through 6 and Figures 5 and 6 summarize the groundwater sample results that exceed the SCGs.   

On completion of the LNAPL removal activities at the site, a post-remediation groundwater water monitoring program will 

be implemented in accordance with Section 4.0 of the SMP (Appendix F). 

4.6.3 SOIL VAPOR 

In June 2006 and March 2007, concurrent indoor air and subslab soil gas samples were collected at two locations (SS-1 and 

SS-10) in the former manufacturing area of the main plant building.  Three compounds (i.e., TCE, tetrachloroethene [PCE], 

and 1,1,1-trichloroethane [TCA]) with NYSDOH decision matrices were detected in either the indoor air or subslab soil gas 

samples.  The indoor air and subslab soil gas results were evaluated using the NYSDOH decision matrices, which 

recommended mitigation for TCE and no further action for PCE and 1,1,1-TCA.   

In October 2006 and March 2007, subslab soil gas samples were collected from 15 locations below the eastern two-thirds of 

the main building to evaluate the horizontal extent of VOCs (SS-2 through SS-16).  An evaluation of the subslab soil gas 

results using the NYSDOH decision matrices indicated vapor mitigation was recommended for TCE, PCE, and cis-1,2-DCE 

at certain sample locations.  The highest concentrations of TCE, PCE, and cis-1,2-DCE were detected near the former drum 

storage area.  However, groundwater monitoring wells installed in this area contained only a trace level of TCE (5.7 µg/l) 

slightly above the groundwater quality standard of 5 µg/l; indicating that there is not a continuing VOC source to 

groundwater in this area.  The horizontal extent of TCE in subslab soil gas was defined to the north, east, and south of the 

former drum storage area by the perimeter building foundation.  The western extent of TCE in soil gas below the former 

manufacturing area was not defined; however, as discussed below, VOCs were not a concern in subslab soil gas below the 

office area in the northwest corner of the main building. 

During a conference call with the NYSDEC and NYSDOH on October 15, 2009, the use of tetrachloroethene (PCE)-

containing materials within the office space or on the plant floor was documented.  Therefore, the presence of PCE within the 

on-site building can be attributed to an occupational exposure (migrating into the office space as doors are opened and closed 

or drawn into the office space by the heating, ventilation, and cooling system).  Based on the use of the PCE at the on-site 

building, no actions to address potential exposure was pursued at that time.  Should the use of PCE-containing materials 

within the building change, the State will be notified and additional soil vapor intrusion (SVI) sampling will be needed to 

determine if actions are needed to evaluate potential exposure via SVI at that time. 

In August and October 2006, vadose zone soil gas samples (SG-1 through SG-11 and SG-13) were collected at 12 locations 

around the perimeter of the developed portion of the property to determine if VOCs were migrating offsite in soil gas to the 
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north, west, and south, or east toward the wetland area.  The vadose zone soil gas results indicated the presence of TCE in 

seven samples at concentrations ranging from 0.33 to 1.6 μg/m3.  The sample results indicated that VOCs were not migrating 

offsite at levels of concern. 

From June 2010 through February 2012, concurrent indoor air and subslab soil gas samples were collected on five occasions 

from the office area in the northwest corner of the main building.  The use of PCE-containing materials within the office 

space or on the plant floor was documented.  Therefore, the presence of PCE within the on-site building can be attributed to 

an occupational exposure (migrating into the office space as doors are opened and closed or drawn into the office space by 

the heating, ventilation, and cooling system).  Based on the use of the PCE at the on-site building, no actions to address 

potential exposure was pursued at that time.  Should the use of PCE-containing materials within the building change, the 

State will be notified and additional SVI sampling will be needed to determine if actions are needed to evaluate potential 

exposure via SVI at that time. 

Table 7 summarizes the results from all soil vapor and subslab soil gas samples collected at the site and highlights 

exceedances of the SCGs.  Figure 7 summarizes the results of all VOCs in samples of soil vapor that exceed the SCGs.  

Figure 8 summarizes the results for the February 2012 indoor air and subslab soil gas sample results from the office area.  

Table 8 summarizes the results of the February 2012 indoor air and subslab soil gas results from the office area. 

4.6.4 LIGHT NON-AQUEOUS PHASE LIQUID 

Two wells in the former heat treat area contain measurable LNAPL (i.e., greater than 0.01 foot) based on the most recent 

measurements obtained on July 6, 2017.  The wells that currently contain measurable LNAPL are SB-5 (0.25 foot) and OW-1 

(0.03 foot).   

Table 9 and Figure 9 summarize LNAPL thickness measurements from July 2017 that exceed the approved remedial action 

objective of 0.01 foot.   

A post-remediation groundwater water monitoring program will be implemented on completion of the LNAPL removal 

activities, a in accordance with Section 4.0 of the SMP (Appendix F). 

Since contaminated groundwater, soil vapor, and LNAPL remain beneath the site after completion of the Remedial Action, 

ICs and ECs are required to protect human health and the environment.  These Engineering and Institutional Controls 

(EC/ICs) are described in the following sections.  Long-term management of these EC/ICs and residual contamination will be 

performed under the SMP approved by the NYSDEC.  

4.7 COVER SYSTEM 

Exposure to remaining contamination at the site is prevented by a cover system placed over the site.  This cover system is 

comprised of the existing concrete building floor slab that is approximately 8-inches thick and is located within the former 

manufacturing area of the main building, which includes the former heat treat area.  Figure 10  shows the location of the 

cover system.  The SMP provided in Appendix F outlines the procedures required in the event the cover system is breached, 

penetrated or temporarily removed, and any underlying remaining contamination is disturbed.  Procedures for the inspection 

of this cover are provided in the Section 4.0 of the SMP.  The cover system will be inspected annually in accordance with the 

Site Inspection Form, which is in Appendix F of the SMP (see SMP in Appendix F). 

4.8 OTHER ENGINEERING CONTROLS 

Since remaining contaminated groundwater and soil vapor exists beneath the site, ECs are required to protect human health 

and the environment.  The site has a Cover System described above in Section 4.7 and LNAPL Recovery System described in 

Section 3.1 of this FER.   

Procedures for monitoring, operating and maintaining the Cover System and Vacuum-Enhanced LNAPL Recovery System 

are provided in the Operation and Maintenance Plan in Sections 3, 4, and 5 of the SMP.  A post-remediation groundwater 
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water monitoring program will be implemented on completion of the LNAPL removal activities, a in accordance with 

Section 4.0 of the SMP (Appendix F).  

The Monitoring Plan also addresses inspection procedures that must occur after any severe weather condition has taken place 

that may affect on-site ECs. 

4.9 INSTITUTIONAL CONTROLS  

The site remedy requires that a Deed Restriction be placed on the property to (1) implement, maintain and monitor the 

Engineering Controls; (2) prevent future exposure to remaining contamination by controlling disturbances of the subsurface 

contamination; and, (3) limit the use and development of the site to commercial or industrial uses only.   

The Deed Restriction for the site was executed by the Department on June 19, 2017, and filed with the Onondaga County 

Clerk on December 1, 2017.  The County Recording Identifier number for this filing is 2017-00043968.  A copy of the Deed 

Restriction and proof of filing is provided in Appendix A.  
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LIST OF ACRONYMS 
 

Acronym Definition 

CAMP Community Air Monitoring Plan 

   DCE Dichloroethene 

DOT U.S. Department of Transportation 

ECs Engineering Controls 

EPA Environmental Protection Agency 

FER Final Engineering Report 

HASP Health and Safety Plan 

ICs Institutional Controls 

IRM Interim Remedial Measure 

LNAPL Light Non-Aqueous Phase Liquid 

NYSDEC New York State Department of Environmental Conservation 

NYSDOH New York State Department of Health 

OSHA Occupational Safety and Health Administration 

PCE Tetrachloroethene 

PID Photoionization Detector 

RAOs Remedial Action Objectives 

RAWP Remedial Action Work Plan 

SCFM Standard Cubic Feet per Minute 

SCG Standards, Criteria and Guidance 

SCOs Soil Cleanup Objectives 

SMP Site Management Plan 

SOP Site Operations Plans 

TCA Trichloroethane 

TCE Trichloroethene 

VCA Voluntary Cleanup Agreement 

VLS Vapor-Liquid Separator 

VOCs Volatile Organic Compounds 

“WC Inches of Water Column 
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Table 1

Site-Specific Soil Cleanup Objectives

Former Rollway Bearing Corporation Facility

Liverpool, New York (a)

Site-Specific SCOs  (b)

( g/kg)

Benzene 4,600

Ethylbenzene 9,300

Toluene 12,300

o-Xylene 20,600

m,p-Xylene 20,600

Isopropylbenzene 2,900

n-Propylbenzene 198,000

1,2,4-Trimethylbenzene 220,000

1,3,5-Trimethylbenzene 53,200

n-Butylbenzene 198,000

Napthalene 22,300

tert-Butylbenzene 5,681,000

a/ VOCs = volatile organic compounds; SCO = soil cleanup objective; g/kg = micrograms per kilogram. 

b/ Cleanup criteria are the lowest of the concentrations listed in Table 7 in Apendix A of 

    the Revised Remedial Action Work Plan, dated May 9, 2000.

VOCs 



Table 2

Soil Characterization Results

Former Rollway Bearing Corporation Facility

Liverpool, New York (a)

Sample Location:

Sample Date:

TCLP VOCs ( g/l) (b)

1,2,4-Trimethylbenzene 1 U

1,3,5-Trimethylbenzene 1 U

Benzene 1 U

Ethylbenzene 1 U

Isopropylbenzene 1 U

Methyl-tert-butyl ether 1 U

Naphthalene 1 U

n-Butylbenzene 1 U

n-Propylbenzene 1 U

o-Xylene 2 U

m,p-Xylene 2 U

p-Isopropyltoluene 1 U

sec-Butylbenzene 1 U

tert-Butylbenzene 1 U

Toluene 1 U

Total Xylenes 2 U

TCLP Metals (mg/l)

Lead 0.019

Other Chemistry

Flash Point, F > 200

a/ TCLP = toxicity characteristic leaching procedure; VOCs = volatile organic compounds;

    g/l = micrograms per liter; mg/l - milligrams per liter; 

    F = degrees Fahrenheit; U = compound not detected.

b/ VOCs are those listed for Gasoline Contaminated Soil in Table 1 of Appendix B of the New York

    State Department of Environmental Conservation Petroleum-Contaminated Soil Guidance Policy

    (STARS #1), dated August 1992.

12/3/2001

Staged Soil Pile



Table 3

Soil Excavation Confirmation Sampling Results

Former Rollway Bearing Corporation Facility

Liverpool, New York (a)

Sample ID:

Depth (feet bgs):

Sample Date:

VOCs ( g/kg)

Benzene 4,600 500 U 10 U 1,000 U 2,000 U 10 U 11 10 U 10 U

Ethylbenzene 9,300 1,100 20 U 2,000 U 24,000 20 U 27 20 U 20 U

Toluene 12,300 1,000 U 20 U 2,000 U 77,000 20 U 20 U 20 U 20 U

o-Xylene 20,600 1,000 U 20 U 3,400 71,000 20 U 39 20 U 20 U

m,p-Xylene 20,600 2,300 24 11,000 180,000 20 U 220 20 U 20 U

Isopropyl Benzene 2,900 1,000 U 20 U 2,000 U 6,900 20 U 20 U 20 U 20 U

n-Propylbenzene 198,000 1,500 20 U 3,400 18,000 20 U 70 20 U 20 U

1,2,4-Trimethylbenzene 220,000 12,000 20 U 26,000 140,000 20 U 790 20 U 20 U

1,3,5-TMB 53,200 3,900 20 U 8,400 53,000 20 U 310 20 U 20 U

n-Butylbenzene 198,000 5,400 20 U 11,000 38,000 20 U 380 20 U 20 U

Naphthalene 22,300 5,000 U 100 U 10,000 U 20,000 U 100 U 100 U 100 U 100 U

tert-Butylbenzene 5,681,000 1,000 U 20 U 2,000 U 4,000 U 20 U 20 U 20 U 20 U

a/ VOCs = volatile organic compounds; SCO = soil cleanup objective; bgs = below ground surface; g/kg = micrograms per kilogram; U = compound not detected.

b/ Cleanup criteria are the lowest of the concentrations listed in Table 7 in Appendix A of  the Revised Remedial Action Work Plan, dated May 9, 2000.

    Bolded concentration in shaded cell exceeds SCO.

Site-Specific 

SCOs  (b)

BF-2

11/13/2002

East-2

11

11/15/2001

BF-1

11/13/2002

Bottom-1

13

11/13/2001

West-1

12

11/13/2001

North-1

11

11/13/2001

East-1

11

11/13/2001

South-1

11

11/13/2001



Table 4

Quarterly Groundwater Monitoring Well Sampling Results

Former Rollway Bearing Corporation Facility

Liverpool, New York (a)

Well ID:

Sample ID:

Sample Date:

VOCs ( g/l) SCG (b)

Acetone 50 NA NA ND ND ND ND 12 7 BJ ND ND ND ND ND ND ND 30 ND 5 BJ 9 BJ

2-Butanone 50 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

2-Hexanone 50 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Chloroform 7 ND ND ND ND ND ND ND 3 J ND ND ND ND ND ND ND ND ND ND ND

1,1-Dichloroethene 5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1,2-Dichloroethene (total) 5 ND ND ND ND ND ND NA NA 290 330 640 250 301 280 190 ND ND NA NA

cis-1,2-Dichloroethene 5 NA NA NA NA NA NA ND ND NA NA NA NA NA NA NA NA NA 130 130

trans-1,2-Dichloroethene 5 NA NA NA NA NA NA ND ND NA NA NA NA NA NA NA NA NA 41 43

1,2-Dichloropropane 1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 16 15 ND ND

Methylene chloride 5 ND ND ND ND ND ND ND 3 BJ ND ND ND ND ND ND ND ND ND 6 B 7 B

1,1,2,2-Tetrachloroethane 5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 14 12 ND ND

Tetrachloroethene 5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1,1,1-Trichloroethane 5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 12 ND ND

Trichloroethene 5 ND ND ND ND ND ND ND ND 11 13 ND 10 11 ND 6 ND ND 7 8

Vinyl Chloride 2 ND ND ND ND ND ND ND ND 88 80 180 46 230 ND 67 130 170 54 64

Xylenes (total) 5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Total VOCs: ND ND ND ND ND ND 12 13 389 423 820 306 542 280 263 190 209 243 261

Aug-03 Aug-03May-02 Aug-02 Nov-02 Feb-03 May-03 May-03Oct-01 Oct-01 Jan-02Feb-03 May-03 Aug-03Oct-01 Jan-02 May-02 Aug-02 Nov-02

MW-5 MW-5 MW-50 (c) MW-5 MW-50 (b)MW-5 MW-15 (c) MW-5 MW-5 MW-5MW-2MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2

MW-2 MW-5

MW-5

1 of 3



Table 4

Quarterly Groundwater Monitoring Well Sampling Results

Former Rollway Bearing Corporation Facility

Liverpool, New York (a)

Well ID:

Sample ID:

Sample Date:

VOCs ( g/l) SCG (b)

Acetone 50

2-Butanone 50

2-Hexanone 50

Chloroform 7

1,1-Dichloroethene 5

1,2-Dichloroethene (total) 5

cis-1,2-Dichloroethene 5

trans-1,2-Dichloroethene 5

1,2-Dichloropropane 1

Methylene chloride 5

1,1,2,2-Tetrachloroethane 5

Tetrachloroethene 5

1,1,1-Trichloroethane 5

Trichloroethene 5

Vinyl Chloride 2

Xylenes (total) 5

Total VOCs:

NA NA ND ND ND ND ND ND NA NA (d) ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND (d) ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND (d) ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND (d) ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND (d) ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND NA ND ND (d) ND ND ND ND ND ND ND NA

NA NA NA NA NA NA NA 2 J NA NA (d) NA NA NA NA NA NA NA ND

NA NA NA NA NA NA NA ND NA NA (d) NA NA NA NA NA NA NA ND

ND ND ND ND ND ND ND ND ND ND (d) ND ND ND ND ND 8 ND ND

ND ND ND ND ND ND ND 2 BJ ND ND (d) ND ND ND ND ND ND ND 5 BJ

ND ND ND ND ND ND ND ND ND ND (d) ND ND ND ND ND 6 ND ND

ND ND ND ND ND ND ND ND ND ND (d) ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND (d) ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND 2 J ND ND (d) ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND (d) ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND (d) ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND 6 ND ND (d) ND ND ND ND ND 14 ND 5

Feb-03 Feb-03 May-03 Jul-03 Aug-03Oct-01 Jan-02 May-02 Aug-02 Nov-02 Nov-02Aug-02 Nov-02 Feb-03 May-03 Aug-03Oct-01 Jan-02 May-02

MW-7 MW-7 MW-7MW-7 MW-7 MW-7 MW-70 (c) MW-7 MW-70 (c)MW-6 MW-6 MW-6 MW-7 MW-7

MW-6 MW-7

MW-6 MW-6 MW-6 MW-6 MW-6
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Table 4

Quarterly Groundwater Monitoring Well Sampling Results

Former Rollway Bearing Corporation Facility

Liverpool, New York (a)

Well ID:

Sample ID:

Sample Date:

VOCs ( g/l) SCG (b)

Acetone 50

2-Butanone 50

2-Hexanone 50

Chloroform 7

1,1-Dichloroethene 5

1,2-Dichloroethene (total) 5

cis-1,2-Dichloroethene 5

trans-1,2-Dichloroethene 5

1,2-Dichloropropane 1

Methylene chloride 5

1,1,2,2-Tetrachloroethane 5

Tetrachloroethene 5

1,1,1-Trichloroethane 5

Trichloroethene 5

Vinyl Chloride 2

Xylenes (total) 5

Total VOCs:

NA NA NA 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 ND ND

ND ND ND ND ND ND ND ND ND ND NA

NA NA NA NA NA NA NA NA NA NA ND

NA NA NA NA NA NA NA NA NA NA ND

ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND 7 B

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 ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND 7

a/ VOCs = volatile organic compounds; g/l = micrograms per liter; SCG = standards, criteria, and guidance; ND = not detected; NA = not analyzed;  

   Data qualifiers:  J = estimated concentration; B = analyte was detected in an associated blank.

b/ SCG are the New York State Ambient Water Quality Standards or Guidance Values for Class GA groundwater provided in the New York State Department of Environmental

    Conservation Division of Water Technical and Operational Guidance Series (1.1.1), dated June 1998, and addendums.

   Bolded concentration in shaded cell exceeds SCG.  (Concentrations qualified with a "B" (i.e., associated with blank contamination) were not compared to the SCG.)

c/ MW-15 is a duplicate sample of MW-5.

    MW-50 is a duplicate sample of MW-5.

    MW-70 is a duplicate sample of MW-7.

    MW-80 is a duplicate sample of MW-8.

d/ Well was dry during this sampling event.

Aug-02 Aug-02 Nov-02 Feb-03 May-03 Aug-03Oct-01 Jan-02 Jan-02 May-02 May-02

MW-8MW-8 MW-8 MW-8 MW-8MW-8 MW-80 (c) MW-8 MW-80 (c) MW-8 MW-80 (c)

MW-8
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Table 5

Additional Groundwater Monitoring Well Sampling Results

Former Rollway Bearing Corporation Facility

Liverpool, New York (a)

Well ID:

Sample ID:

Sample Date:

VOCs ( g/l) SCG (b)

Acetone 50 440 400 90.4 ND ND

2-Butanone 50 140 130 ND ND ND

2-Hexanone 50 64 51 ND ND ND

cis-1,2-Dichloroethene 5 ND ND ND 1.7 1.4

trans-1,2-Dichloroethene 5 ND ND ND ND ND

Methylene chloride 5 13 13 ND ND ND

Tetrachloroethene 5 ND ND ND 1.3 J ND

1,1,1-Trichloroethane 5 ND ND ND 1.0 1.2

Trichloroethene 5 ND ND ND 5.7 5.6

Xylenes (total) 5 ND ND 19 ND ND

a/ VOCs = volatile organic compounds; g/l = micrograms per liter; SCG = standards, criteria, and guidance; ND = not detected.

   Data qualifiers:  J = estimated concentration. 

b/ SCG are the New York State Ambient Water Quality Standards or Guidance Values for Class GA groundwater provided in the New York State Department of Environmental

    Conservation Division of Water Technical and Operational Guidance Series (1.1.1), dated June 1998, and addendums.

    Bolded concentration in shaded cell exceeds SCG.  (Concentrations qualified with a "B" (i.e., associated with blank contamination) were not compared to the SCG.)

c/ MW-99 is a duplicate sample of MW-4.

MW-4 MW-99 (c) MW-4R

MW-9DMW-04 MW-4R

MW-9D MW-9D

May-12Nov-07 Nov-07 Sep-11 Sep-11
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Table 6

In-Situ  Groundwater Sampling Results

Former Rollway Bearing Corporation Facility

Liverpool, New York (a)  

Sample Location: IS-2

Sample ID:

Depth (ft bgs): 10.5-14.5

Sample Date:

VOCs ( g/l) SCG (b)

Acetone 50 5.6 6.6 5.6 NS ND NS

cis-1,2-Dichloroethene 5 96 ND ND NS ND NS

Trichloroethene 5 42 ND ND NS ND NS

a/  VOCs = volatile organic compounds;  ft bgs = feet below ground surface; g/l = micrograms per liter;

     SCG = standards, criteria, and guidance; ND = not detected; NS = not sampled, no groundwater encountered above bedrock.

b/ SCG are the New York State Ambient Water Quality Standards or Guidance Values for Class GA groundwater

    provided in the New York State Department of Environmental Conservation Division of Water Technical and Operational

    Guidance Series (1.1.1), dated June 1998, and addendums.

   Bolded concentration in shaded cell exceeds SCG.

c/ IS-299-105 is a duplicate sample of IS-2-105.

May-07 May-07 May-07 May-07 May-07

18-22 -- 11-15 --

Oct-06

IS-1 IS-3 IS-4 IS-5

IS-1 IS-2-105 NS IS-4-110 NSIS-299-105 (c)

Page 1 of 1



Table 7

Subslab Soil Vapor and Soil Gas Sampling Results

Former Rollway Bearing Corporation Facility

Liverpool, New York (a)

SS-1 SS-1 SS-11 SS-12 SS-13 SS-14 SS-15 SS-16

SS11-032607 SS12-032607 SS13-032607 SS14-032607 SS15-032607 SS16-032607

SCG (b)

cis-1,2-Dichloroethene 60 ND ND ND 2.1 5,700 270 ND ND ND ND ND 145 ND 22,000 D 345 7.13 2.5 7.58

Methylene chloride 1,000 1.27 1.17 1.0 J ND ND ND ND ND ND ND ND NA NA NA NA NA NA NA

Tetrachloroethene 1,000 29 27 9.8 20 ND ND 2.6 ND ND ND ND 8.76 11.7 5,700 D 3.24 2.48 10.3 141

1,1,1-Trichloroethane 1,000 14.4 6.93 60 29 ND ND 2.4 ND ND ND ND 68.8 4.77 7.93 4.44 ND ND 0.943

Trichloroethene 60 2,900 1,560 C 19 550 50,000 10,000 13 63 340 ND ND 3,600 D 41 1,600,000 D 5,500 D 350 D 419 330 D
Vinyl chloride 60 ND ND ND ND ND ND ND ND ND ND ND ND C ND C 3.95 C ND C ND C ND C ND C

Acetone No value listed 1,590 C 86.9 190 130 ND 120 240 E 200 ND 38 41 89.8 880 E 1,200 JD 218 E 264 E 81.1 149

Benzene No value listed 2.18 1.82 0.82 1.5 ND ND 0.66 ND ND ND ND 2.08 12 49 5.97 0.942 1.53 1.36

Carbon disulfide No value listed 1.8 1.61 ND ND ND ND 20 ND ND ND ND NA NA NA NA NA NA NA

Chloroform No value listed 1.94 1.84 ND ND ND 190 ND ND ND ND ND 87.4 ND ND 214 67.5 ND ND

Chloromethane No value listed ND 0.336 ND ND ND ND ND ND ND ND ND NA NA NA NA NA NA NA

Cyclohexane No value listed 1.43 0.77 2.0 1.6 ND ND ND ND ND ND ND NA NA NA NA NA NA NA

trans-1,2-Dichloroethene No value listed 0.725 0.524 J ND ND ND ND ND ND ND ND ND 9.07 ND 1,500 D 21 J ND ND ND

Ethylbenzene No value listed 1.37 3.05 C 1.6 2.4          ND ND 6.4 ND ND ND ND NA NA NA NA NA NA NA

4-Ethyltoluene No value listed 1.85 1.45 C 10 9.2 ND ND 7.1 ND ND ND ND NA NA NA NA NA NA NA

Freon 11 No value listed 25.1 23.8 200 5.1 ND ND 1.9 ND ND ND ND NA NA NA NA NA NA NA

Freon 113 No value listed 3,370 779 60 530 1,100,000 11,000 52 4,100 22,000 430 420 43,000 D 370 D 2,100,000 D 7,300 D 293 333 170 D

Freon 12 No value listed ND 3.92 ND ND ND ND ND ND ND ND ND NA NA NA NA NA NA NA

Heptane No value listed 5.12 3.21 4.1 3.2 ND ND 2.2 ND ND ND ND NA NA NA NA NA NA NA

Hexane No value listed 4.19 ND 2.2 1.8 ND ND 0.76 ND ND ND ND NA NA NA NA NA NA NA

Isopropyl alcohol No value listed 35.2 ND 33 180 ND ND 7.6 33 ND ND ND NA NA NA NA NA NA NA

Methyl butyl ketone No value listed 8.37 1.08 J ND ND ND ND ND ND ND ND ND NA NA NA NA NA NA NA

Methyl ethyl ketone No value listed 30.6 10.1 8.9 13 ND 36 7.5 8.2 ND ND 2.4 NA NA NA NA NA NA NA

Methyl isobutyl ketone No value listed 3.79 1.87 5.6 ND ND ND ND ND ND ND ND NA NA NA NA NA NA NA

Styrene No value listed 0.649 J 0.736 C 2.0 3.0 ND ND 4.8 ND ND ND ND NA NA NA NA NA NA NA

Toluene No value listed 11.1 9.81 14 21 ND ND 28 20 ND ND 3.8 NA NA NA NA NA NA NA

1,2,4-Trimethylbenzene No value listed 8.69 3.55 34 35 ND ND 10 9.2 ND ND ND NA NA NA NA NA NA NA

1,3,5-Trimethylbenzene No value listed 2.8 3.1 C 12 10 ND ND 3.2          ND ND ND ND NA NA NA NA NA NA NA

m,p-Xylene No value listed 4.9 9 5.4 8.3 ND ND 19 ND ND ND ND NA NA NA NA NA NA NA

o-Xylene No value listed 1.9 J 2.87 3.4 3.1 ND ND 7.5 ND ND ND ND NA NA NA NA NA NA NA

Sample Type:

Sample Location:

Sample ID:
Sample Date: March 26, 2007October 13, 2006

SS-9

SS080106 SS9-101306 SS9R-101306 (c) 

SS-3

August 1, 2006

SS-8

SS2-101106 SS3-101106 SS4-101106 SS5-101106 SS6-101106 SS8-101106

SS-4 SS-5 SS-6 SS-7

Subslab Soil Vapor

SS7-101106

VOCs ( g/m
3
)

SS062106 SS10-032607

SS-10

June 21, 2006

SS-2

October 11, 2006
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Table 7

Subslab Soil Vapor and Soil Gas Sampling Results

Former Rollway Bearing Corporation Facility

Liverpool, New York (a)

SCG (b)

cis-1,2-Dichloroethene 60 ND ND ND 0.927 60.9 ND ND ND 0.564 J ND ND ND ND ND

Methylene chloride 1,000 0.565 0.636 0.494 J 0.353 J 0.459 J 0.353 J 0.706 ND 0.847 ND ND ND ND ND

Tetrachloroethene 1,000 0.689 J 0.758 J ND ND ND ND ND ND ND 0.827 J ND ND ND ND

1,1,1-Trichloroethane 1,000 ND ND ND ND 9.04 ND ND ND ND ND ND ND ND ND

Trichloroethene 60 1.2 0.983 0.601 7.1 214 0.601 0.492 0.328 1.64 0.71 ND ND 1.4 ND

Vinyl chloride 60 ND ND ND ND 0.702 ND ND ND ND ND ND ND ND ND

Acetone No value listed 126 125 2,600 796 595 155 819 286 419 834 90 ND 11 69

Benzene No value listed 35.1 37 1.33 0.714 1.17 0.649 0.812 0.779 1.62 1.82 1.2 ND 5.2 0.79

Carbon disulfide No value listed 14.6 15.5 2.12 1.36 2.03 1.33 0.95 1.23 1.14 14.4 ND ND 45 ND

Chloroform No value listed 1.54 1.49 ND ND ND ND 0.596 J ND ND ND ND ND 18 ND

Chloromethane No value listed 0.273 J 0.294 J 1.09 0.798 0.336 0.714 0.924 0.798 0.84 ND ND ND ND ND

Cyclohexane No value listed 5.25 2.41 ND ND 0.84 ND ND ND ND 2.2 0.99 ND 2.2 ND

trans-1,2-Dichloroethene No value listed ND ND ND ND 1.09 ND ND ND ND ND ND ND ND ND

Ethylbenzene No value listed 38.8 39.3 0.794 0.53 J 1.32 0.441 J 0.53 J 0.53 J 4.41 3.75 ND ND ND 0.66 J

4-Ethyltoluene No value listed 12 11.5 0.849 0.65 J 1.45 0.6 J ND 0.65 J 3.4 2.2 ND ND ND ND

Freon 11 No value listed 1.09 1.2 1.09 0.971 ND 1.09 0.971 1.03 1.31 ND ND 1.3 2.5 1.4

Freon 113 No value listed 0.935 J 0.935 J ND ND ND ND ND ND 0.779 J ND ND ND 15 ND

Freon 12 No value listed 0.754 J 0.754 J ND 1.96 ND 2.11 ND 2.21 2.06 2.11 ND ND ND ND

Heptane No value listed 11.7 13.3 5.29 2.37 3.75 1.17 1 1.25 1.58 1.79 ND ND ND 1.7

Hexane No value listed 13.6 16.1 ND ND 49.3 ND ND ND ND ND ND ND ND 0.64           

Isopropyl alcohol No value listed ND ND 42.2 9.49 ND 8.24 ND 31 18 ND ND ND ND 4.0

Methyl butyl ketone No value listed ND ND 36.6 7.49 J ND 5.75 1.67 6.87 4.95 ND ND ND ND ND

Methyl ethyl ketone No value listed ND ND 297 8.69 J ND 10.2 15.8 23.1 29.4 10.1 5.1 ND 1.1 7.8

Methyl isobutyl ketone No value listed 1.67 1.67 1.58 0.625 J ND ND ND ND ND 0.749 J ND ND ND 2.7

Styrene No value listed 4.81 7.88 0.866 ND ND ND ND ND 1.82 ND ND ND ND ND

Toluene No value listed 316 326 3.87 2.18 2.83 2.26 3.06 2.49 14.6 10.4 0.72 0.77 5.2 4.0

1,2,4-Trimethylbenzene No value listed 20.5 19.5 3.15 2.4 5.4 2.1 1.4 1.8 10.2 4.75 ND ND ND 1.2

1,3,5-Trimethylbenzene No value listed 7.05 8.94 2.7 1.45 2.15 1.8 0.7 J 1.25 3.4 2.05 ND ND ND ND

m,p-Xylene No value listed 150 164 2.87 1.68 4.68 1.59 1.54 1.77 14.6 13.1 0.87 ND 1.2 2.7

o-Xylene No value listed 36.6 36.6 1.24 0.75 1.77 0.662 J 0.574 J 0.706 6.53 3.44 ND ND ND 0.89

a/ VOCs = volatile organic compounds; mg/m
3
 = micrograms per cubic meter; ND = not detected; NA = not analyzed; SCG = standards, criteria, and guidance.

     Data Qualifiers: J = estimated concentration; E = reported value exceeds instrument calibration range; C = analyte exceeds calibration criteria.  Quantitation estimated; D = concentration is a result of a secondary dilution analysis.  
b/ SCG = subslab vapor concentration requiring vapor mitigation in the residential setting regardless of indoor air concentration as provided in New York State Department of Health's Final Guidance for Evaluation Soil Vapor Intrusion in the State of New York (updated May 2017).
     Bolded concentration in shaded cell exceeds SCG.
c/ SS9R-101306 is a field-collected duplicate sample of SS9-103006.

d/ SG1080206DUP is a field-collected duplicate sample of SG1080206.

SG13-101306
August 1-3, 2006 October 11-13, 2006

SG1080206 SG1080206DUP (d) SG2080106 SG3080106 SG4080106 SG5080206 SG9080106SG8080206RSample ID: SG9-101306 SG10-101306 SG11-101106

Sample Type:

Sample Location:

SG6080306R SG7080206

SG-1

Soil Gas 

SG-9 SG-10 SG-11 SG-13SG-2 SG-3 SG-4 SG-5

Sample Date:

VOCs ( g/m
3
)

SG-6 SG-7 SG-8 SG-9
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Table 8

Indoor Air and Sublsab Soil Gas Results - Office Area

Former Rollway Bearing Facility

Liverpool, New York

February 2012 (a)

Sample Date:

Sample ID:

Compound  (mg/m
3
)

1,1,1-Trichloroethene 0.94 ND ND ND
Acetone 24 51 59 6.0 J
Benzene 3.5 1.3 1.1 0.91
Chloroform ND ND ND ND
cis-1,2-Dichloroethene ND ND ND ND

Freon 113 1.1 J ND ND ND

Tetrachloroethylene 33 3.2 2.6 ND

Trichloroethene 0.87 0.66 ND ND

a/ mg/m
3
 = micrograms per cubic meter; SS = subslab soil vapor sample; IA = indoor air sample; AA = ambient (outdoor) air 

    sample.

    ND = not detected at the reporting limit; UJ = not detected, uncertainty in reporting limit; J = estimated value.

b/ Outdoor results represent ambient air concentrations near the building on the date of sampling.  

c/ IA-3R is a blind duplicate of IA-3 collected on February 27, 2012.

27-Feb-12

SS-17 IA-3 IA-3R (c) AA022712 (b)



Table 9

LNAPL Thickness Measurements

Former Rollway Bearing Corporation Facility

Liverpool, New York 

December 2016 (a)

Well ID

OW-1

OW-2

OW-3

OW-4

OW-5

OW-8

OW-9/FB-2

OW-10/FB-1

OW-11/FB-4

RW-1

RW-2

SB-5

SB-7

SB-8

SB-10

a/ LNAPL = light non-aqueous phase liquid.

b/ Bold concentration in shaded cell is LNAPL thickness measurement 

    that exceeds the Remedial Action Objective of greater than 0.01-foot LNAPL.

NM

NM

NM

NM

LNAPL Thickness (b)

(foot)

0.25

0.03

NM

0.01

NM

NM

NM

NM

NM

NM

NM
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Engineering Certification 

ENGINEER’S CERTIFICATION 

INTERIM REMEDIAL MEASURE 

LIGHT NON-AQUEOUS PHASE LIQUID RECOVERY 

CONSTRUCTION COMPLETION REPORT 

FORMER ROLLWAY BEARING CORPORATION FACILITY 

LIVERPOOL, NEW YORK 

SITE NO. V-1007-96-10 

 

 

I, Todd M. Musterait, P.E., hereby certify, as a Professional Engineer registered in the State of New York, 
that based on WSP Engineering of New York, P.C.’s observation of the remedial construction activities 
conducted by the remedial contractor, Remediation Services, Inc., the remedial construction activities 
were completed in substantial conformance with the requirements presented in the following documents 
and/or approved field changes detailed in this Construction Completion Report: 

 

 Voluntary Cleanup Agreement (VCA), No. V7-1007-96-10, April 24, 2001.  

 

 NYSDEC and NYSDOH-approved IRM Work Plan (ESC Engineering, 2006).   

 

 

             
Todd M. Musterait, P.E.      Date 
New York State P.E. No. 076923 
 

WSP Engineering of New York, P.C. 
240 Redtail, Suite 11A 
Orchard Park, NY 14127 
1-716-675 6067 
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1 Introduction 

1.1 GENERAL 

On behalf of Emerson Electric Co., WSP Engineering of New York, P.C. (WSP Engineering) has 
prepared this Construction Completion Report for the Interim Remedial Measure (IRM) installed at the 
former Rollway Bearing facility in Liverpool, New York (Figure 1).  This report is being submitted to the 
New York State Department of Environmental Conservation (NYSDEC) and New York State Department 
of Health (NYSDOH) to serve as documentation that the IRM activities were completed in substantial 
conformance with the requirements identified in the following documents and approved field changes 
detailed in this report: 

 The April 24, 2001, Voluntary Cleanup Agreement (No. V7-1007-96-10) between Emerson Electric 
Company, Rollway Bearing Corporation, and the NYSDEC. 

 The NYSDEC and NYSDOH-approved IRM Work Plan (ESC Engineering, 2006); and the NYSDEC’s 
approval letter, dated May 24, 2006. 

The IRM consisted of installing a Light Non-Aqueous Phase Liquid (LNAPL) recovery system to facilitate 
the removal of measurable LNAPL in the subsurface of the former heat treat area of the facility (Figure 2).  
The LNAPL recovery system was designed to, and will be operated and maintained to, attempt to meet 
this cleanup goal.  The system currently includes four wells that exhibited the greatest volume of 
recoverable LNAPL during previous pilot testing activities. However, WSP Engineering will continue to 
monitor and remove measurable LNAPL from surrounding wells in the heat treat area, per the NYSDEC’s 
approval letter.  Based on the LNAPL measurements from these wells, WSP Engineering will evaluate 
whether additional wells should be incorporated into the system to achieve the remedial objective.  
Emerson considered the possibility that it may be technically impracticable to meet a cleanup objective of 
no measurable LNAPL when the remedial action work plan for the site was submitted to the NYSDEC in 
May 2000.  The work plan, which was approved by the NYSDEC, stated that Emerson reserved the right 
to petition the NYSDEC for site closure if the application of available technologies is unable to remove all 
measurable LNAPL. 

All construction and site work associated with the IRM was completed in accordance with applicable 
federal, state, and local laws and regulations.  All monitoring activities discussed herein were conducted 
in accordance with WSP Engineering’s standard operating procedures.   

The purpose and organization of this IRM Construction Completion Report is described below, followed 
by a discussion of general background information relating to the site and the IRM activities. 

1.2 PURPOSE AND ORGANIZATION OF REPORT 

This Construction Completion Report provides a detailed description of the construction activities and as-
built engineering drawings of the LNAPL recovery system installed at the site.  The report has been 
organized into the following sections: 

 Section 1 – Introduction 

 Section 2 – Description of IRM Activities 

 Section 3 – Operation and Maintenance 

 Section 4 – References 

 Section 5 – Acronyms 
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In addition to the above, as-built drawings are presented in Appendix A. 

1.3 SITE LOCATION AND DESCRIPTION 

The former Rollway Bearing facility is located at 7600 Morgan Road in Liverpool, New York, and consists 
of a plant building with 220,000 square feet of space on an 80-acre site (Figure 2).  Approximately 40 
acres of the site are undeveloped and include woods, brush, and a wetland area.  The developed 40 
acres contain the plant building, parking lots, lawn areas, and a former hazardous waste storage shed.  
The plant was constructed in 1963 for Rollway Bearing.  Before 1963, the property was reportedly used 
for agriculture.  The former heat treat department area is located in the southeastern portion of the plant 
building (Figure 2).  Emerson terminated site operations in the fall of 2002 and sold the Rollway Bearing 
property to Emerald Equipment Systems, Inc., in the summer of 2005. 

The former Rollway Bearing property is located in an area characterized primarily by commercial and 
light industrial properties.  North of the property are a residential property, American Granby (distributor of 
pump, well, irrigation, plumbing and pool products), Family Video (video tape and disc rental), vacant 
land, Wine Merchants Ltd (wine and distilled alcoholic beverage wholesaler), General Interior Systems 
(interior design services), Hertz Equipment Rental (commercial and industrial machinery and equipment 
rental and leasing company), a construction company, and Buckley Road.  East of the property are 
railroad tracks, National Tractor Training School, a beverage distributor, and Macsteel (producer and 
distributor of stainless, aluminum, and carbon flat rolled metal).  South of the property are Drescher Corp. 
(food redistribution company), Warner Energy (technical consulting services), Paul De Lima Company, 
Inc. (headquarters for a coffee and tea manufacturing company), and vacant land.  West of the property 
is Morgan Road, and further west are residences, a credit union, an elementary school, dentist offices, a 
church, Ryco Information Services (a title abstract office), EOS Software (computer programming 
services), apartments, and a gas station and convenience store.   

1.4 PREVIOUS INVESTIGATIONS 

1.4.1 Site Geology  

The subsurface geology below the heat treat area is complex.  Approximately 8 to 12 feet of 
unconsolidated sediments overlie approximately 4 to 7 feet of weathered shale.  The weathered shale 
transitions to more competent shale bedrock at depths from 8 to 15 feet below ground surface (bgs).  The 
unconsolidated sediments consist primarily of discontinuous layers of silt and silt with gravel.  However, a 
thin layer of organic-rich silt was identified in borings SB-3 and SB-4, which may represent the original 
grade before the site was developed.  Gravelly sand fill material was identified in SB-1 that extends from 
the base of the concrete slab to a depth of approximately 7 feet bgs.  The fill material may be related to 
the installation of below grade piping in the area. Cross-sections showing the subsurface geology below 
the heat treat area are presented in Figures 5 and 6.  Perched groundwater is present within the 
weathered shale in the vicinity of the heat treat department at depths from approximately 12 to 14 feet 
bgs.  Wells within the heat treat contain less than 1.5 feet of water.  In addition, the depth to groundwater 
varies over short horizontal distances, which indicates that fractures within the weathered shale are not 
laterally continuous. 

1.4.2 Historical Light Non-Aqueous Phase Liquid Delineation Activities  

In April 1999, WSP Engineering observed a thin layer of LNAPL (i.e., less than 2 inches) on the 
groundwater surface in MW-4 (Figure 3).  To evaluate the potential source of the LNAPL, WSP 
Engineering reviewed architectural drawings for the heat treat department, interviewed facility personnel, 
and inspected visible portions of the quench oil system.  During the interviews, facility personnel reported 
that a quench oil release occurred from the gravity return line during the first 2 or 3 years that the facility 
was in operation (i.e., 1963-66).  The quench oil return line is located 6 to 8 feet bgs and slopes toward 



    

   
 

4 

the sump pits in the southern portion of the former heat treat department (Figure 3).  Reportedly, the 
release was caused by the failure of the seals between sections of the return line.  The return line was 
reportedly excavated and repaired or replaced; however, no remediation was conducted. Currently, two 
joints in the return line are enclosed in cinderblock vaults, which were recently filled with concrete during 
renovation of the former heat treat area. 

In May and June 1999, WSP Engineering drilled 26 soil borings to delineate the extent of LNAPL in the 
heat treat area (Figure 3).  Small-diameter monitoring wells (i.e., miniwells) were installed in 12 borings 
that encountered perched water or LNAPL above the competent bedrock.  The miniwells consisted of 5 
to 10-foot-long threaded sections of 1-inch inside diameter (ID) machine-slotted (0.010-inch) schedule 40 
polyvinyl chloride (PVC) screen and blank casing.  The wells were completed with flush-mount protective 
covers.  Based on the results of the delineation activities, LNAPL was observed only within the 
weathered shale at depths from 10.8 feet (SB-3) to 15.5 feet (SB-10) bgs. Typically, the perched water 
and LNAPL were encountered in two separate 6 to 10-inch-thick zones in the lower portion of the 
weathered shale, approximately 2 to 3 feet above the competent bedrock.  These zones were often 
highly fractured and separated by dense weathered shale or a clayey silt layer.  WSP Engineering 
measured the apparent LNAPL thickness in the 12 miniwells on three occasions in May and June 1999.  
The apparent LNAPL thickness ranged from less than 0.01 foot in SB-3 to 1.19 feet in SB-4. The 
measurements indicated that measurable LNAPL was present under a portion of the heat treat 
department and in a limited area outside the building in the vicinity of MW-4.  The greatest apparent 
thickness was observed near the quench oil return line. 

1.4.3 Initial LNAPL Recovery Pilot Test Activities  

In July 2003, WSP Engineering submitted a Pilot Test Summary Report to the NYSDEC that provided a 
detailed summary of the LNAPL recovery pilot test activities performed at the site from September 2001 
through February 2003.  The pilot test activities summarized in the July 2003 report included baildown 
tests to assess LNAPL recovery rates within the LNAPL plume area, installing recovery wells RW-1 and 
RW-2, installing observation wells OW-1 through OW-3, conducting tests to evaluate the performance of 
LNAPL recovery systems manufactured by Xitech Instruments, Inc., and QED Environmental Systems, 
Inc., evaluating vacuum radius of influence in the RW-1 area, and measuring LNAPL thicknesses on 
numerous occasions.  Based on the results of the initial pilot test activities, WSP Engineering developed 
the following conclusions:   

 The subsurface geology below the heat treat area is complex.  Approximately 8 to 12 feet of 
unconsolidated sediments overlie approximately 4 to 7 feet of weathered shale.  The weathered shale 
transitions to more competent shale bedrock at depths from 8 to 15 feet bgs. 

 Perched groundwater and LNAPL occur along fractures and partings within the weathered shale 
interval at depths from approximately 12 to 14 feet bgs.  Because the LNAPL occurs in fractures and 
partings, rather than as a “pool” of LNAPL on the water table, LNAPL is likely present in only a small 
fraction of the total “plume” area.  

 Based on the vacuum test results and the observed difference in groundwater elevations and LNAPL 
thicknesses over short horizontal distances, fractures within the weathered shale are not laterally 
continuous.  As a result, LNAPL may occur as isolated pockets with limited volumes.   

 The vacuum test results indicate that no appreciable radius of influence (i.e., greater than 
approximately 1.5 feet) can be established in the RW-1 and RW-2 areas.   Therefore, it may not be 
practical to create overlapping areas of influence throughout the entire area containing measurable 
LNAPL. 

 No appreciable vacuum (i.e., less than 2 inches of water) could be applied to OW-2 and OW-3 using 
a blower with a maximum vacuum of 28.3 feet of water.   Therefore, these wells appear to penetrate 
highly permeable materials that may be short-circuiting to the atmosphere.   
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 An applied vacuum enhanced the flow of LNAPL into wells RW-1, OW-2, OW-3, and SB-4. 

 Only trace LNAPL entered recovery well RW-2 under gravity conditions and no increase in LNAPL 
thickness was noted as a result of an applied vacuum. Therefore, no further remediation is warranted 
in the RW-2 area. 

 The Xitech pump was not an appropriate recovery technology for the site because the float 
mechanism could not be accurately adjusted to remove a thin layer of LNAPL.   

 The QED Ferret Pump showed initial promise in recovering LNAPL under gravity conditions and 
under an applied vacuum. However, as discussed below, subsequent pilot tests indicated that the 
QED system would not reliably recover LNAPL due to fluctuations in the groundwater table and 
difficulties in positioning the pump intake. 

Based on the results of the initial pilot test activities, WSP Engineering recommended conducting 
additional investigation and pilot test activities at the site.  These activities included pumping and bailing 
LNAPL from RW-1, OW-2, OW-3, and SB-4 and monitoring LNAPL recovery to verify that sufficient 
LNAPL was present near these wells to warrant incorporating them into the full-scale system.  In addition, 
four observation wells were installed to further define the horizontal extent of LNAPL in the vicinity of RW-
1.  As discussed above, only trace LNAPL entered RW-2 under vacuum conditions or under an applied 
vacuum.  In addition, only a very thin layer of LNAPL (i.e., 0.03 foot) was present in nearby SB-7.  
Therefore, WSP Engineering concluded that no further remediation is warranted at RW-2.  The 
recommended additional investigation and pilot test activities were conducted from August 2003 through 
October 2004.  A description of the activities and a discussion of the results are presented below. 

1.4.4 Additional LNAPL Recovery Pilot Test Activities 

On August 26 and 27, 2003, WSP Engineering installed four 2-inch ID PVC observation wells in the heat 
treat area at the locations designated OW-4 through OW-7 on Figure 3.  The monitoring wells were 
installed to further delineate the horizontal extent of LNAPL in the vicinity of recovery well RW-1.  The 
monitoring wells were installed to depths of 16.5 to 18 feet below grade with 5 feet of 0.040-inch 
continuous wrap PVC screen and a no. 2 sand filter pack.  The screened intervals of the observation 
wells were consistent with RW-1 and SB-1.  Each well was constructed with a 2.5 to 3-foot-long section 
of blank casing below the screen to serve as a sump so that the pump intake could be positioned at the 
water table when the water level was near the bottom of the screened interval.  The annular space 
between the PVC sump and surrounding bedrock was sealed with bentonite pellets hydrated with potable 
water.  Each well was completed with a flush-mounted protective manhole cover.  Boring logs and as-
built diagrams for OW-4, OW-5, OW-6, and OW-7 are included in Appendix B.   

On September 4, 2003, WSP Engineering measured the depth-to-LNAPL and depth-to-water in SB-1, 
SB-3, SB-4, SB-5, SB-7, SB-8, SB-9, SB-10, MW-4, RW-1, RW-2, and OW-1 through OW-7 to determine 
the distribution and thickness of LNAPL under the heat treat area (Table 1).  The LNAPL measurements 
indicated that no measurable LNAPL was present in SB-3, RW-2, OW-1, OW-2, OW-4, OW-5, OW-6, 
and OW-7.  The apparent LNAPL thickness in the remaining wells ranged from 0.01 foot in SB-7 and SB-
9 to 0.92 foot in OW-3.  As discussed in the pilot test summary report, LNAPL occurs primarily in the 
vicinity of SB-4 and RW-1.   

On September 11 and 15, 2003, WSP Engineering attempted to apply a vacuum to RW-1, SB-4, OW-2, 
and OW-3 and initiate manual LNAPL removal from these wells.  The purpose of the LNAPL removal 
activities was to verify that sufficient LNAPL was present in the vicinity of these wells to warrant 
incorporating them into the full-scale system.  These wells were identified during the first phase of testing 
as the wells containing the greatest volume of recoverable LNAPL.  However, the LNAPL removal 
activities were suspended in September 2003 because the regional groundwater table had dropped to a 
level below the screened intervals of the wells.  On January 9, 2004, WSP Engineering resumed the pilot 
test activities by applying a vacuum to RW-1 (5 inches of water), SB-4 (1.5 inches of water), OW-2 (2 
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inches of water), and OW-3 (3 inches of water) using a vacuum blower. WSP Engineering then 
periodically measured the LNAPL thickness in each well with an electronic oil/water interface probe and 
measured the vacuum influence in nearby wells OW-1, OW-4 through OW-7, and SB-1. WSP 
Engineering visited the site on January 15 and 22, February 4, 12, 15, and 25, 2004, to measure the 
LNAPL thickness and vacuum influence.  After measuring the LNAPL thickness during each visit, a bailer 
or peristaltic pump was used to remove as much LNAPL as possible from the wells and then the vacuum 
was re-connected to the wells.  The LNAPL thickness measurements from each well are presented in 
Table 1.   

As reported in the First Quarter 2004 Progress Report, dated May 17, 2004, WSP Engineering initiated 
LNAPL recovery at the site on April 19, 2004, by re-installing the QED product-skimming pump in RW-1.  
All vacuum and LNAPL tubing and LNAPL containment drums were placed above grade in the heat treat 
department. WSP Engineering periodically visited the site during April, May, and June 2004 to monitor 
the performance of the LNAPL recovery system.  Initially, the pump performed as expected and removed 
only LNAPL.  However, the pump began to recover primarily water and the position of the pump intake 
could not be accurately adjusted to reliably recover LNAPL.  After several discussions with the 
manufacturer, and the cleaning and replacement of select parts, the pump was shipped back to the 
manufacturer in late July 2004 for further troubleshooting.  The pump was reinstalled in RW-1 in late 
August 2004 and continued to operate until October 2004 when additional equipment problems occurred 
and the pilot test activities were terminated.  Based on the results of the additional pilot tests, WSP 
Engineering concluded that the QED pump is not applicable to the Rollway site.  Furthermore, WSP 
Engineering conducted a literature review and determined that no other LNAPL-only pumping systems 
are commercially available that would reliably recover LNAPL at the site.   
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2 Description of IRM Activities 

2.1 IRM OBJECTIVE AND COMPONENTS 

The objective of the IRM at the site as, identified in the IRM Work Plan consists of removing measurable 
LNAPL from the subsurface in the former heat treat area of the facility.  Presented below are the main 
components of the IRM activities that were implemented at the former Rollway Bearing facility to achieve 
this objective:   

 installed observation well OW-8 adjacent to SB-4 to allow LNAPL removal in this area using a 
vacuum truck 

 installed a centralized vacuum blower system in an 8-foot by 10-foot enclosure erected inside the 
former heat treat area 

 installed subsurface vacuum conveyance piping from the LNAPL recovery system enclosure to 
recovery wells OW-2, RW-1, OW-3, and OW-8 (Sheet 2) 

 managed and disposed of waste materials generated during implementation of the IRM activities in 
accordance with applicable rules and regulations 

 conducted system start-up and operation and maintenance activities 

A detailed description of each of these IRM activities is presented below.  

2.2 LNAPL RECOVERY SYSTEM INSTALLATION 

This section presents a detailed description of the LNAPL recovery system installation activities.  During 
installation of the LNAPL recovery system, the NYSDEC provided a field representative during the initial 
day of the IRM activities, and WSP Engineering provided full-time engineering services to observe the 
work performed by the remedial contractor, Remediation Services, Inc. (RSI), and ensure substantial 
conformance with the NYSDEC and NYSDOH-approved IRM Work Plan.   

WSP Engineering conducted the following activities during the installation of the LNAPL recovery system: 

 reviewed contractor submittals for adequacy relative to the requirements presented in the NYSDEC 
and NYSDOH-approved IRM Work Plan  

 coordinated with Emerson, NYSDEC, Emerald, and contractors, as detailed herein, regarding the 
IRM activities 

 maintained detailed written records of the field activities performed by the contractor, including 
documentation of field conditions encountered 

 observed the work performed by the contractor for the duration of the IRM for substantial 
conformance with the NYSDEC and NYSDOH-approved IRM Work Plan 

 conducted air monitoring in accordance with the procedures and requirements set forth in WSP 
Engineering’s Health and Safety Plan 

 characterized waste generated during implementation of the IRM for offsite disposal  

 signed bills-of-lading on behalf of Emerson 

2.2.1 Well Installation 

A 4-inch ID PVC observation well, OW-8, was installed to facilitate the recovery of LNAPL in the area of 
the 1-inch ID well, SB-4 (Sheet 2).  The well boring was advanced to a depth of 17.5 feet bgs using 
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hollow-stem auger and air rotary drilling techniques. The well was constructed with a 3-foot-long section 
of blank casing below the screen to serve as a sump so that LNAPL can continue to accumulate in the 
well when the groundwater level is near the bottom of the screened interval.  The annular space between 
the PVC sump and surrounding bedrock was sealed with bentonite pellets hydrated with potable water.  
The observation well was installed with 5 feet of 0.040-inch continuous wrap PVC screen from 9.5 feet to 
14.5 feet bgs to correspond with the construction of SB-4.  A no. 2 sand filter pack was placed from 15 
feet to 8 feet bgs followed by hydrated bentonite pellets from 8 feet to 1 foot bgs.  After the bentonite 
pellets were allowed to hydrate, a concrete flush-mount protective cover was completed around OW-8.  
Due to approximately 3.5 feet of oily residue observed on the augers after reaming the borehole, the 
decision was made to forgo the development of the well.  The soil boring log and as-built diagram for 
OW-8 is presented in Appendix B. 

2.2.2 LNAPL Recovery System Piping Installation 

The piping layout for the LNAPL recovery system was based on existing concrete-lined floor trenches in 
close proximity to the recovery wells and the LNAPL recovery system enclosure location designated by 
Emerald.  In addition, sections of concrete-lined trenches previously backfilled and capped with concrete 
by Emerald were excavated for reuse. Excavation was completed using a mini-excavator and skid-steer. 
After excavating the trenches, the main vacuum conveyance pipe header was installed between OW-8 
and the vacuum blower on the LNAPL recovery system skid. The main conveyance pipe header from the 
OW-8 lateral to the vacuum blower measured approximately 108-feet in length. Each extraction well was 
connected to the main header by an approximately 3-foot long lateral.  The galvanized steel conveyance 
piping was underlain by 4-inches of sand, overlain by approximately 4-inches of crusher-run stone, and 
capped with approximately 4-inches of concrete (Sheet 4).  Exhaust piping was routed from the outlet of 
the LNAPL recovery skid to approximately 1.5-feet above the facility roof-line. All vacuum conveyance 
and exhaust piping consisted of 1.5-inch nominal diameter galvanized steel. The 1.5-inch nominal 
diameter steel piping was chosen to maximize in-pipe velocities while minimizing the total dynamic head 
for the conveyed air from the recovery wells to the vacuum blower.  As a result, the design vacuum for 
each recovery well was met and adequate vacuum is available if an addition recovery well(s) is 
necessary. 

2.2.3 Well-Vault and Wellhead Installation 

Due to the current heavy equipment traffic in the former heat treat area, 2-foot by 2-foot, traffic-rated well-
vaults were installed at each extraction well.  Each well-vault contains a gate valve, ball valve, a flow 
meter, Teflon® tubing, and a vacuum gauge in line between the header and well (Sheet 4).  The gate 
valve and ball valve are used to control the vacuum and flow.  The ball valve, or “dilution valve,” allows 
ambient air to enter the system to decrease the flow and vacuum from the respective well, if necessary.  
Similarly, the gate valve restricts the flow and vacuum on the wellhead by reducing the lateral 
conveyance pipe diameter at the entrance to each well vault.  In conjunction, the two valves allow WSP 
Engineering to precisely adjust the vacuum applied to each extraction well.   

Vacuum gauges, 0 to 15-inches of water column (WC), were installed on the well casing to observe the 
vacuum applied to each extraction well. Flow meters, 2 to 20 standard cubic feet per minute (scfm), were 
also installed between the wellhead and ball valve.  Both the vacuum gauges and flow meters are used 
to regulate the applied vacuum to each wellhead.  The fabricated PVC well-caps are equipped with 
compression fittings to allow the 0.5-inch ID Teflon® tubing to quickly disconnect from the well-cap prior to 
product pump-outs. Teflon® tubing was installed because of its semi-rigidity and flexibility which allows for 
easy use of the quick disconnect.   A 1.25-inch ID plug in the center of the well-cap provides access for 
pump-outs. 



    

   
 

9 

2.2.4 LNAPL Recovery System Skid Installation 

On completion of the pipe installation activities, an 8-foot by 10-foot LNAPL recovery system enclosure 
was constructed around the 4-foot by 4-foot LNAPL recovery system skid pre-fabricated by Mid-Atlantic 
Environmental Equipment, Inc. (Sheet 4).  The LNAPL recovery system enclosure was built to limit 
access to the equipment and act as a sound barrier.  The LNAPL recovery system is comprised of a 30-
gallon vapor-liquid separator (VLS), a 2 horsepower vacuum blower, a 10-micron air filter, a dilution valve 
with 10-micron air filter, vacuum indicators, a temperature indicator, and a pressure indicator.   

A vacuum blower capable of producing 40 scfm at 37” WC was installed for the LNAPL recovery system 
application.  Expected inlet losses through the system were approximately 15” WC, which left an 
appreciable 27” WC vacuum to be applied to the recovery wells.   Inlet and outlet vacuum gauges allow 
for observation of inlet losses through the 30-gallon VLS and the 10-micron air filter.  The dilution valve is 
used in conjunction with the wellhead equipment to adjust the vacuum at the inlet of the vacuum blower 
to ensure the blower is operating within the manufacturer’s specified vacuum ranges.    The exhaust 
stack pressure is used to indicate if there is back pressure buildup which normally signifies a blockage in 
the piping. The exhaust temperature gauge is used to determine whether or not the vacuum blower is 
running at manufacturer specified operating temperatures. 

2.2.5 Waste Material Management 

Approximately 40 cubic yards of soil and concrete debris were generated from the trenching activities.  
The soil and concrete debris were temporarily stockpiled inside the facility on poly-sheeting and were 
then loaded into a roll-off container with a skid-steer.  A composite sample was collected on May, 14, 
2008, to characterize the material for offsite disposal or treatment.  The sample was submitted to 
TestAmerica Laboratories, Inc., in Buffalo, New York, for analysis of VOCs by the Toxicity Characteristic 
Leaching Procedure (TCLP), metals by TCLP, polychlorinated biphenyls (PCBs), and percent moisture.  
The analytical results demonstrated that the material did not exhibit a hazardous characteristic. A copy of 
the analytical results is presented in Appendix C.  Based on the analytical results, the excavated soil and 
concrete debris was transported to the High Acres Landfill in Fairport, New York, for disposal as a non-
hazardous waste.  A copy of the non-hazardous waste bill-of-lading is provided in Appendix D. 

2.2.6 Site Restoration 

The surface of the LNAPL recovery system trenches were restored by pouring 4-inches of concrete level 
with the surrounding concrete and sealing the seams with polyurethane sealant.  The concrete floors in 
the former heat treat area were thoroughly swept to remove soil and concrete debris.  All debris was then 
transferred to the roll-off container for subsequent offsite disposal with the soil and concrete debris. 
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3 Operation and Maintenance 

After installing the LNAPL recovery system, start-up and testing activities were performed on May 20, 
2008, before initiating full-scale (normal) operations.  A description of the start-up activities is presented 
below followed by a discussion of the operation and maintenance activities.

3.1 SYSTEM START-UP  

After the vacuum system was installed, each system component, as well as the entire system, was 
inspected and tested to ensure proper performance.  The vacuum blower and appurtenances were tested 
on May 16, 2008, to ensure proper rotation of the blower.  The vacuum was then introduced through the 
vacuum line.  WSP Engineering observed that the vacuum indicators and flow meters were operational 
and that there were no leaks in the system.  Following the systematic check of the system, WSP 
Engineering shut the system down. 

On May 20, 2008, WSP Engineering personnel adjusted the system to minimize groundwater upwelling 
while maximizing product recovery. Before the system was restarted, WSP Engineering obtained initial 
water level and LNAPL thickness measurements from the extraction wells and surrounding wells (RW-1, 
RW-2, OW-1 through OW-7, replacement well OW-8, SB-1, SB-3, SB-7 through SB-10, and MW-4). After 
completing the measurements, WSP began adjustment of each extraction well.  Using the gate and ball 
valves, each well was set at a vacuum which upwelled the groundwater no more than 6-inches below the 
top of the screened interval.  If the groundwater was significantly below the top of the screen, WSP 
limited the amount of upwelling to 6-inches above the static groundwater level measured prior to startup.  
WSP restricted the upwelling in each well to prevent the creation of a steep hydraulic gradient which 
would inhibit the recovery of LNAPL from the surrounding formation.  

Once all four extraction wells were set at the preliminary vacuum, WSP personnel rechecked the vacuum 
and flow readings at each extraction well and made adjustments as necessary.  Final vacuum and flow 
readings at each extraction well, and system telemetry readings, were then recorded and the system was 
left operational overnight.  On May 21, 2008, WSP obtained post-startup water level and LNAPL 
thickness measurements from the extraction wells and surrounding wells.  The extraction wells were 
measured after the system had been off for approximately 15 minutes. After measurements were 
completed, the system was restarted and remained operational until the first product pump-out.    

3.2 SYSTEM OPERATION AND PERFORMANCE MONITORING 

After completing the start-up activities, the LNAPL recovery system was operated under full-scale 
conditions until June 27, 2008, when the first vacuum truck pump-out was performed. Weekly water level 
and LNAPL thickness measurements were collected between startup and the first pump-out.  

On a monthly basis, WSP Engineering personnel inspects the system and completes an operation and 
maintenance log sheet that includes vacuum and flow readings at each wellhead, vacuum, pressure, and 
temperature readings on the recovery skid, and power consumption from the system (Appendix E). In 
addition, water level and LNAPL thickness measurements are collected at each of the product recovery 
wells (i.e., RW-1, OW-2, OW-3, and OW-8) and any surrounding monitoring wells that contained 
measurable LNAPL during the initial 6-months of operation. WSP Engineering may elect to adjust the site 
visit frequency based on the performance of the system and the observed LNAPL recovery rates.  
However, WSP Engineering will conduct site visits no less frequently than once per month without 
NYSDEC approval.  

When sufficient LNAPL is present in the recovery wells, WSP Engineering subcontracts a vacuum truck 
service to physically remove the LNAPL from the extraction wells and from any surrounding wells that 
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contain measurable LNAPL.  The waste stream will be transported offsite for recycling or disposal in 
accordance with federal, state, and local requirements.    
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5 Acronyms 

bgs   below ground surface 

ID   inside-diameter 

IRM   Interim Remedial Measure 

LNAPL   light non-aqueous phase liquid 

NYSDEC  New York State Department of Environmental Conservation 

NYSDOH  New York State Department of Health 

PCB   polychlorinated biphenyls 

PVC   polyvinyl chloride 

RSI   Remediation Services, Inc. 

scfm   standard cubic feet per minute 

TCLP   Toxicity Characteristic Leaching Procedure 

VCA   Voluntary Cleanup Agreement 

VLS   vapor-liquid separator 

WC   water column 
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OW-1

Rollway Bearing Corp.

133928

Liverpool, NY

Nov. 22, 2002

Not determined

Not determined
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 NR 
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 NA 

 NA 

 NA 

 NA 
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Ground Surface

Concrete

Not Sampled

Silt (ML)
Brown (7.5YR4/3) silt, little to some clay, trace gravel; dense; dry.

Weathered Bedrock
Olive (5Y5/3) weathered shale, little clay, friable, some partings visible; dense to very 
dense; dry becoming moist between 13.1 and 13.2 feet bgs and wet between 14.0 and 
14.8 feet bgs; faint oil odor.

Convert from 4.25-inch ID HSA to 4.0-inch OD Downhole Air Hammer.

Not Sampled

Parratt Wolff, Inc.
Ian Grassy

David P. Bouchard 4.25

Boring Log:  

Project:  

Project No.:  

Location:  

Completion Date:  

Surface Elevation (feet AMSL*):  

TOC Elevation (feet AMSL*):  

Total Depth (feet):  

Borehole Diameter (inches):  

Subcontractor:    
Driller/ Operator:    

Geologist(s):    HSA  ID(inches):  
Downhole Air Hammer
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OW-2

Rollway Bearing Corp.

133928

Liverpool, NY

Nov. 22, 2002

Not determined

Not determined
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Ground Surface

Concrete

Not Sampled

Sand (SP)
Strong brown (7.5YR4/6) fine-grained sand, little gravel; loose to medium dense; dry.

Silt (ML)
Pale yellow(2.5Y7/3) silt, little to some clay, trace gravel; dense; dry.

Weathered Bedrock
Olive (5Y5/3) shale, little clay, friable, some partings visible; medium denseto very 
dense; dry; faint oil and solvent-type odor.

Convert from 4.25-inch ID HSA to 4.0-inch OD Downhole Air Hammer.

Not Sampled

Parratt Wolff, Inc.
Ian Grassy

David P. Bouchard 4.25

Boring Log:  

Project:  

Project No.:  

Location:  

Completion Date:  

Surface Elevation (feet AMSL*):  

TOC Elevation (feet AMSL*):  

Total Depth (feet):  

Borehole Diameter (inches):  

Subcontractor:    
Driller/ Operator:    

Geologist(s):    HSA  ID(inches):  
Downhole Air Hammer

Sample Data Subsurface Profile
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Method:



OW-3

Rollway Bearing Corp.

133928

Liverpool, NY

Nov. 21, 2002

Not determined

Not determined

19.0
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Ground Surface

Concrete

Not Sampled

Silt (ML)
Dark yellowish-brown silt, little to some clay, trace gravel; dense to very dense; dry.

Weathered Bedrock
Olive (5Y5/3) weathered shale, friable, some partings visible; medium dense to dense; 
dry becoming moist between 11.5 and 12.0 and 12.5 and 12.6 feet bgs; moderate oil 
odor.

Convert from 4.25-inch ID HSA to 4.0-inch OD Downhole Air Hammer.

Not Sampled

Parratt Wolff, Inc.
Ian Grassy

David P. Bouchard 4.25

Boring Log:  

Project:  

Project No.:  

Location:  

Completion Date:  

Surface Elevation (feet AMSL*):  

TOC Elevation (feet AMSL*):  

Total Depth (feet):  

Borehole Diameter (inches):  

Subcontractor:    
Driller/ Operator:    

Geologist(s):    HSA  ID(inches):  
Downhole Air Hammer

Sample Data Subsurface Profile
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Rollway Bearing Corp.

133928

Liverpool, NY

Aug. 27, 2003

Not determined

Not determined
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Ground Surface

Concrete

Silt with Gravel (ML)
Red (10YR 4/6) silt, some clay, trace to little gravel; very dense; dry.

Silt (ML)
Olive yellow (2.5Y 6/6) silt, some clay; dense; dry.

Silt with Gravel (ML)
Red (10R 4/6) silt, some clay; trace to little gravel; very dense; dry.

Silt (ML)
Pale yellow (5Y 7/3) silt, some clay, some residual shale partings; dense; dry.

Weathered Bedrock and Silt (ML)
Greenish-gray (10Y 6/1) weathered shale; dense, friable; dry, moist between 11.0 and 
11.2 feet and also between 13.0 and 13.4 feet; faint oil odor between 11.0 and 11.2 
feet and also between 13.0 and 13.4 feet;  interbedded with thin (0.25 to 0.5-inch 
thick) layers of silt, some clay; very dense; dry.

Weathered bedrock
Gray (10YR 6/1) weathered shale; very dense, friable; dry.

Spoon refusal at 14.5 feet.

Silt (ML)
Greenish-gray (10BG 5/1) silt, some clay, laminated/mottled appearance; very dense; 
dry.

Parratt Wolff, Inc.
Doug Toma

David P. Bouchard 4.25

Boring Log:  

Project:  

Project No.:  

Location:  

Completion Date:  

Surface Elevation (feet AMSL*):  

TOC Elevation (feet AMSL*):  

Total Depth (feet):  

Borehole Diameter (inches):  

Subcontractor:    
Driller/ Operator:    

Geologist(s):    HSA  ID(inches):  
Downhole Air Hammer

Sample Data Subsurface Profile
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Rollway Bearing Corp.

133928

Liverpool, NY

Aug. 26, 2003

Not determined

Not determined
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Ground Surface

Concrete

Sand (SP)
Brown (10YR 4/3) to dark brown (10YR 3/3) fine to medium-grained sand, little silt, 
trace to little gravel; loose; dry; faint oil odor between 6.5 feet and 7.4 feet.

Silt (ML)
Olive (5Y 5/4) silt, some clay, trace remnant shale partings; medium dense to dense, 
no cohesiveness, non-plastic when wetted; dry, moist to wet between 8.0 and 9.1 feet; 
faint to moderate oil odor.

Weathered Bedrock
Greenish-gray (5GY 5/1) weathered shale; dense, friable; dry; moderate oil odor.  
Alternates with thin (0.5 to 0.75-inch thick) bands of greenish-gray clay  with residual 
shale partings; moist.

Not Sampled
Convert from 4.25-inch ID HSA to 3.75-inch OD Downhole Air Hammer.

Advanced 4.25 inch ID HSA to 16.5 feet to clear bridged bentonite at interface 
between Downhole Air Hammer and HSA.

Parratt Wolff, Inc.
Doug Toma

David P. Bouchard 4.25

Boring Log:  

Project:  

Project No.:  

Location:  

Completion Date:  

Surface Elevation (feet AMSL*):  

TOC Elevation (feet AMSL*):  

Total Depth (feet):  

Borehole Diameter (inches):  

Subcontractor:    
Driller/ Operator:    

Geologist(s):    HSA  ID(inches):  
Downhole Air Hammer

Sample Data Subsurface Profile
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Method:
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Rollway Bearing Corp.

133928

Liverpool, NY

Aug. 26, 2003

Not determined

Not determined
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Ground Surface

Concrete

Silty Sand (SM)
Brown (10YR 4/3) fine to medium-grained sand, trace to little silt and gravel; loose; 
dry.

Silt (ML)
Very dark grayish-brown (10YR 3/2) silt, little clay, trace organic material; medium 
dense; dry.

Silt (ML)
Olive (5Y 5/3) silt, some clay, some shale fragments and distinct partings; medium 
dense to very dense; dry.

Spoon refusal at 7.0 feet.

Weathered Bedrock
Greenish-gray (5GY 6/1) weathered shale; very hard, friable; dry; faint oil odor.

Spoon refusal at 8.7 feet.

Silt (ML)
Olive (5Y 4/3) silt, some clay; moist; medium dense.

Weathered Bedrock
Greenish-gray (5GY 6/1) weathered shale with distinct partings, some weak red (10 R 
4/4) 0.5 to 1.0-inch diameter clay nodules (sapprolites?) between 11.5 and 12.0 feet; 
dense to very dense, friable; dry; faint oil odor.

Parratt Wolff, Inc.
Doug Toma

David P. Bouchard 4.25

Boring Log:  

Project:  

Project No.:  

Location:  

Completion Date:  

Surface Elevation (feet AMSL*):  

TOC Elevation (feet AMSL*):  

Total Depth (feet):  

Borehole Diameter (inches):  

Subcontractor:    
Driller/ Operator:    

Geologist(s):    HSA  ID(inches):  
Downhole Air Hammer

Sample Data Subsurface Profile
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Rollway Bearing Corp.

133928

Liverpool, NY

Aug. 27, 2003

Not determined

Not determined
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Ground Surface

Concrete

Silt (ML) 
Light olive brown (2.5Y 5/3) silt, some clay, trace to little shale fragments between 6.5 
and 7.0 feet, massive to laminated; dense to very dense, friable between 6.5 and 7.0 
feet; dry.

Weathed Bedrock
Gray (5Y 6/1) weathered shale; dense, friable; dry; occasional 0.25 to 0.5-inch thick 
clay layers; dense to very hard, friable; dry, moist between 11.2 and 11.4 feet; faint to 
moderate oil odor, trace free product (?) visible in some partings between 11.2 and 
11.4 feet.

Weathered Bedrock
Reddish-gray (5YR 5/2) to light yellowish-brown (2.5 Y 6/4) weathered shale; dense, 
friable; dry.

Parratt Wolff, Inc.
Doug Toma

David P. Bouchard 4.25

Boring Log:  

Project:  

Project No.:  

Location:  

Completion Date:  

Surface Elevation (feet AMSL*):  

TOC Elevation (feet AMSL*):  

Total Depth (feet):  

Borehole Diameter (inches):  

Subcontractor:    
Driller/ Operator:    

Geologist(s):    HSA  ID(inches):  
Downhole Air Hammer

Sample Data Subsurface Profile
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* AMSL= Above mean sea level

Method:
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Silt (ML)
Light yellowish-brown (2.5Y 6/3) laminated silt, some clay; dense to
very dense; dry.10
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Lean Clay (CL)
Dark yellowish-brown (10YR 3/4) clay; non-plastic, hard; dry.

Silt (ML)
Light yellowish-brown (2.5Y 6/3) laminated silt, some clay; very
dense; dry.

Silt (ML)
Reddish-brown (2.5YR 4/3) silt, some clay, trace to little gravel; very
dense; dry.
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Weathered Shale
Olive (5Y 5/3) weathered shale; medium dense, friable; dry.

Surface Elevation (feet AMSL*): 446.43

TOC Elevation (feet AMSL*): 446.01

Total Depth (feet): 17.5

Borehole Diameter (inches): 10.25
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Geologist(s): David P. Bouchard
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Jim Lansing
Method: Hollow Stem Auger
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*AMSL = Above mean sea level

D
ep

th
Project: Former Rollway Bearing

Project No.: 133928

Location: Liverpool, New York

Completion Date: June 22, 2006
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Boring Log:   OW-08

0.0

0.0

Weathered Shale
Olive (5Y 5/3) weathered shale; moderately competent, highly
fractured between 14 and 14.5 feet; wet; some greenish-brown
staining between 13.0 and 13.2 feet, trace brown staining between
14.0 and 14.5 feet; trace oil-like substance in shale partings between
12.0 and 13.3 feet, between 13.6 and 13.7 feet, and between 14.0
and 14.5 feet; moderate petroleum-like odor.

0.0

Weathered Shale and Lean Clay
Grayish-brown (10YR 5/2) interbedded clay and weathered shale;
hard; moist; moderate petroleum-like odor.

Lean Clay (CL)
Olive (5Y 5/3) clay, some silt; non-plastic, stiff; dry.

Weathered Shale
Olive (5Y 5/3) weathered shale; residual partings visible, friable; dry;
weak petroleum-like odor between 10 and 12 feet; trace oil-like
substance in shale partings between 11.4 and 11.6 feet.
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Shale
Greenish-gray (10Y 5/1) shale; friable; dry.
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Geologist(s): David P. Bouchard
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Jim Lansing
Method: Hollow Stem Auger
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ANALYTICAL REPORT

Jdb#: A08-5477

Project̂ : NY4A9171
Site Name: Environmental Strategies Corporation

Task: Emerald Screening

Mr. Brian Silfer
Environmental Strategies Corp.
5 Sullivan Street
Cazenovia, NY 13035

TestAmerica Laboratories Inc.

Canda.ee L. Fox
Project Manager

05/20/2008
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TestAmerica Buffalo 
Current Certifications 

 
                                                                                                             As of 6/15/2007 
 
STATE Program Cert # / Lab ID
Arkansas SDWA, CWA, RCRA, SOIL 88-0686

California* NELAP CWA, RCRA 01169CA
Connecticut SDWA, CWA, RCRA, SOIL PH-0568
Florida* NELAP CWA, RCRA E87672
Georgia* SDWA,NELAP CWA, RCRA 956
Illinois* NELAP SDWA, CWA, RCRA 200003
Iowa SW/CS 374
Kansas* NELAP SDWA, CWA, RCRA E-10187
Kentucky SDWA 90029
Kentucky UST UST 30
Louisiana* NELAP CWA, RCRA 2031
Maine SDWA, CWA NY0044
Maryland SDWA 294
Massachusetts SDWA, CWA M-NY044
Michigan SDWA 9937
Minnesota SDWA,CWA, RCRA 036-999-337
New Hampshire* NELAP SDWA, CWA 233701
New Jersey* NELAP,SDWA, CWA, RCRA, NY455
New York* NELAP, AIR, SDWA, CWA, RCRA,CLP 10026
Oklahoma CWA, RCRA 9421
Pennsylvania* Registration, NELAP CWA,RCRA 68-00281
Tennessee SDWA 02970
USDA FOREIGN SOIL PERMIT S-41579
USDOE Department of Energy DOECAP-STB 
Virginia SDWA 278
Washington CWA,RCRA C1677
West Virginia  CWA,RCRA 252
Wisconsin CWA, RCRA 998310390
 
 

*As required under the indicated accreditation, the test results in this report meet all NELAP 
requirements for parameters for which accreditation is required or available.  Any exceptions to 

NELAP requirements are noted in this report. 
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SAMPLE SUMMARY

SAMPLED RECEIVED
LAB SAMPLE ID CLIENT SAMPLE ID MATRIX DATE TIME DATE TIME
A8547701 ROLLWAY-051408A SOIL 05/14/2008 13:42 05/15/2008 09:30
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METHODS SUMMARY

Jcfotf: A08-5477

Project̂ : NY4A9171
Site Name: Environmental Strategies Corporation

ANALYTICAL
__________________PARAMbTKK__________________ _____METHOD____
METHOD 8260 - TCLP VOLATILES SW8463 8260

METHOD 8082 - POLYCHLORINATED BIPHENYLS SW8463 8082

Arsenic - Total SW8463 6010
Barium - Total SW8463 6010
Cadmium - Total SW8463 6010
Chromium - Total SW8463 6010
Lead - Total SW8463 6010
Mercury - Total SW8463 7470
Selenium - Total SW8463 6010
Silver - Total SW8463 6010

Total Moisture Content ASTM D2216-90
Toxicity Characteristic Leaching Procedure SW8463 1311

References:

ASTM "Annual Book of ASTM Standards", American Society for Testing and
Materials, Philadelphia, PA.

SW8463 "Test Methods for Evaluating Solid Waste Physical/Chemical Methods
(SW846), Third Edition, 9/86; Update I, 7/92; Update IIA, 8/93; Update II,
9/94; Update IIB, 1/95; Update III, 12/96.
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SDG NARRATIVE

Jdb#: A08-5477

Project̂ : NY4A9171
Site Name: Environmental Strategies Corporation

General Cormients

The enclosed data may or may not have been reported utilizing data qualifiers (Q) as
defined on the Data Comment Page.

Soil, sediment and sludge sample results are reported on "dry weight" basis unless
otherwise noted in this data package.

According to 40CFR Part 136.3, pH, Chlorine Residual, Dissolved Oxygen, Sulfite, and
Temperature analyses are to be performed immediately after aqueous sample collection.
When these parameters are not indicated as field (e.g. pH-Field), they were not
analyzed immediately, but as soon as possible after laboratory receipt.

Sample dilutions were performed as indicated on the attached Dilution Log. The
rationale for dilution is specified by the 3-digit code and definition.

Sample Receipt Comments

A08-5477
Sample Cooler(s) were received at the following temperature(s); 4.0 °C
All samples were received in good condition.

GC/MS Volatile Data

No deviations from protocol were encountered during the analytical procedures.

GC Extractable Data

No deviations from protocol were encountered during the analytical procedures.

Metals Data

The analyte Barium was detected in the TCLP Extractor Blank (A8B1534901) at a level
above the project established reporting limit. However, the sample had a level of
Barium greater than ten times that of the TCLP Extractor Blank value, therefore, no
corrective action was necessary.
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The analyte Lead was detected in the TCLP Extractor Blank (A8B1534901) at a level
above the project established reporting limit. The sample was non-detect for this
analyte, therefore, no corrective action was necessary.

Wet Chemistry Data

No deviations from protocol were encountered during the analytical procedures.

********
The results presented in this report relate only to the analytical testing and
condition of the sample at receipt. This report pertains to only those samples
actually tested. All pages of this report are integral parts of the analytical
data. Therefore, this report should be reproduced only in its entirety.
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Date:

Time:

05/20/2008

12:59:25

Client Sample ID

ROLLWAY-051408A

Dilution Log w/Code Information

For Job A08-5477

Lab Sample ID Parameter (Inorganic)/Method (Organic) Dilution Code

A8547701 8260 10.00 007

Page: 1

Rept: AN1266R

Dilution Code Definition:

002 - sample matrix effects

003 - excessive foaming

004 - high levels of non-target compounds

005 - sample matrix resulted in method non-compliance for an Internal Standard
006 - sample matrix resulted in method non-compliance for Surrogate
007 - nature of the TCLP matrix
008 - high concentration of target analyte(s)
009 - sample turbidity
010 - sample color
011 - insufficient volume for lower dilution
012 - sample viscosity
013 - other
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DATA QUALIFIER  PAGE 

These definitions are provided in the event the data in this report requires the use of one or more of the qualifiers.

ORGANIC DATA QUALIFIERS

ND or U Indicates compound was analyzed for, but not detected.

J Indicates an estimated value.  This flag is used either when estimating a concentration for  
tentatively identified compounds where a 1:1 response is assumed, or when the  data indicates the
presence of a compound that meets the identification criteria but the result is less than the sample 
quantitation limit but greater than zero. 

C This flag applies to pesticide results where the identification has been confirmed by GC/MS. 

B This flag is used when the analyte is found in the associated blank, as well as in the sample. 

E This flag identifies compounds whose concentrations exceed the calibration range of the  instrument
for that specific analysis. 

D This flag identifies all compounds identified in an analysis at the secondary dilution factor. 

N Indicates presumptive evidence of a compound.  This flag is used only for tentatively identified compounds, 
where the identification is based on the Mass Spectral library search.  It is applied to all TIC results. 

P This flag is used for CLP methodology only.  For Pesticide/Aroclor target analytes, when a difference for
detected concentrations between the two GC columns is greater than 25%, the lower of the two values is 
reported on the data page and flagged with a "P". 

A This flag indicates that a TIC is a suspected aldol-condensation product. 
1 Indicates coelution. 

* Indicates  analysis is not within the quality control limits. 

INORGANIC DATA QUALIFIERS

ND or U Indicates element was analyzed for, but not detected. Report with the detection limit value. 

J or B Indicates a value greater than or equal to the instrument detection limit, but less than the quantitation limit. 

N Indicates spike sample recovery is not within the quality control limits. 

S Indicates value determined by the Method of Standard Addition. 

E Indicates a value estimated or not reported due to the presence of interferences. 

H Indicates analytical holding time exceedance. The value obtained should be considered an estimate. 

G Indicates a value greater than or equal to the project reporting limit but less than the laboratory quantitation limit

* Indicates the spike or duplicate analysis is not within the quality control limits. 

+ Indicates the correlation coefficient for the Method of Standard Addition is less than 0.995. 

Not all qualifiers defined below are necessarily used in the accompanying data package.

TestAmerica Laboratories, Inc
Data Qualifier Page

Revision 3, 10/22/2007
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Checklist 
LNAPL Recovery System 

Former Rollway Bearing Facility  
Liverpool, NY 

  
Date: ________________________ Inspector (print): _________________________ 
Arrival Time: __________________ Inspector (sign): _________________________ 
Departure Time: ________________ Weather Conditions: ______________________ 
 
Reason for Visit: _______________________________________________________ 
 

LNAPL Recovery System Skid 
 

Gauge Reading Units 
Inlet Vacuum: Before Vapor-Liquid Separator  Inches of H2O 
Vacuum Before Air Filter  Inches of H2O 
Vacuum After Air Filter/Before Blower Inlet  Inches of H2O 
Discharge Stack Pressure  Inches of H2O 
Discharge Stack Temperature  °F 
Kilowatt Hour Meter  kWh 

 
LNAPL Recovery Wells 

 

Well ID Vacuum (Inches of H2O) Flow (scfm) 
OW-2    
RW-1    
OW-3    
OW-8    

 
 

Notable Observations: 
 

________________________________________________________________________ 
 

________________________________________________________________________ 
 
________________________________________________________________________ 
 

System Maintenance: 
 
Description of Maintenance Needed: 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
Date of Maintenance Completion: 
________________________________________________________________________ 



APPENDIX 
 

 

D SOIL EXCAVATION 

SUMMARY REPORT 
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1.0 Introduction 

 

Environmental Strategies Consulting LLC is submitting this document on behalf of 

Emerson and Rollway Bearing Corporation, to summarize the remediation activities completed 

at the Rollway Bearing facility in Liverpool, New York, under the Voluntary Cleanup 

Agreement between the New York State Department of Environmental Conservation 

(NYSDEC), Emerson, and Rollway Bearing Corporation (Agreement Index No. V7-10007-96-

10).   In addition, this document identifies a proposed final remedy for free product under the 

former heat treat area and an alternative cleanup objective for free product.  The final design for 

the proposed remedy, including an implementation schedule and operation and maintenance 

(O&M) plan, will be submitted to the NYSDEC once the proposed remedy and alternative 

cleanup objective is approved.  All work was performed in accordance with the approved 

remedial action work plan for the site, dated May 9, 2000. 
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2.0 Scope of Work 

 

In accordance with the approved work plan, Environmental Strategies has performed the 

following activities at the Rollway Bearing facility: 

 Excavation and offsite disposal of petroleum-affected soil from the former 

gasoline underground storage tank area 

 Eight quarters of groundwater monitoring 

 Free product recovery pilot test activities 

A description of these activities is presented below.  

 

2.1 Soil Excavation 

The excavation and offsite disposal of petroleum-affected soil from the former gasoline 

underground storage tank area was previously summarized in a report to the NYSDEC, dated 

April 5, 2002.  A summary of the pertinent information from this report is presented below.  A 

complete copy of the report is presented in Appendix A. 

2.1.1 Excavation and Verification Sampling 

From November 13 through December 15, 2001, Environmental Strategies provided 

oversight for the excavation and offsite disposal of petroleum-affected soil in the former gasoline 

underground storage tank area east of the main building (Figure 1). During the excavation 

activities, overburden material that was deemed clean was stockpiled on polyethylene sheeting in 

a separate staging area or adjacent to the excavation for subsequent testing and reuse as backfill.  

These soils were identified for segregation based on previous soil sampling data from the area, 

field observations, and organic vapor screening with a photoionization detector (PID).  In 

accordance with the approved work plan, the excavation did not extend under the building or 

include load-bearing soil near the building foundation.   

On removal of the overburden material, petroleum-affected soil was removed, stockpiled 

in a designated staging area, and covered with polyethylene sheeting.  Soil samples were 

collected frequently from the excavation for organic vapor screening and the organic vapor 

levels were used to guide the excavation.  After the organic vapor levels indicated that the 

affected soil was removed, one set of verification samples were collected from the bottom and 

sides of the excavation in accordance with the procedures outlined in the approved work plan.  
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 The bottom sample was designated Bottom-1 and the sidewall samples were designated 

East-1, West-1, North-1, and South-1 (Table 1).  The depth of the sidewall samples coincided 

with the depth of maximum volatile organic compound (VOC) concentrations, as indicated by 

pre-remedial sampling data or organic vapor screening during excavation.  Environmental 

Strategies collected samples directly from the excavator bucket using decontaminated stainless 

steel spoons.  The samples were placed in laboratory-supplied containers and shipped under 

chain of custody procedures to Adirondack Environmental Services, Inc., of Albany, New York, 

for laboratory analysis of VOCs by Environmental Protection Agency (EPA) Method 8021.  The 

laboratory analytical results are presented in Table 1.  A copy of the laboratory analytical reports 

is provided in Appendix A. 

Based on the analytical results, the concentrations of several VOCs exceeded the cleanup 

criteria in the sample collected from the eastern sidewall of the excavation (sample identification 

East-1; Table 1).  No VOCs were detected in the remaining soil samples at concentrations above 

the site-specific impact to groundwater cleanup criteria.  Based on these results, additional soil 

was excavated to the east from the surface to the bottom of the excavation and another sample 

was collected from the eastern sidewall (sample identification East-2).  The analytical results 

from sample East-2 indicated that the VOC concentrations were below the cleanup criteria.  The 

final excavation limits are shown on Figure 2.   A total of approximately 230 cubic yards (cy) of 

material were removed from the excavation.  

2.1.2 Backfilling and Site Restoration 

Before reusing the stockpiled overburden soil as backfill, samples were collected to 

verify that the VOC concentrations were below the cleanup criteria.  For each 50-cubic yard 

volume of soil, four samples were collected from representative locations at least 6 inches below 

the pile surface.  Each of the four samples was screened for organic vapors with a PID.  Soil 

from the portion of the pile with the highest organic vapor level was collected for VOC analysis 

by EPA Method 8021.  Two samples of the overburden stockpiled soil were collected for VOC 

analysis (sample identification BF-1 and BF-2).  No VOCs were detected in the overburden soil 

and, thus, the soils were reused onsite as backfill.  The laboratory analytical results are presented 

in Table 1 and a copy of the analytical results are presented in Appendix A.  

 



 

 

__________________________________________________________________________________________________ 

  ENVIRONMENTAL STRATEGIES 

4 

In addition to using excavated soils for backfill, additional clean fill material (crusher-

run) from an offsite source was used to complete the backfilling activities.  The backfill was 

placed in the excavation in 1-foot-thick loose lifts and compacted with the bucket of the 

excavator. The lower portion of the excavation was backfilled with imported clean fill material 

and the upper portion was backfilled with native overburden material, with the exception of the 

area excavated under the pavement.  The majority of this area was backfilled with crusher-run 

material as a sub-base for the new pavement.  The remaining petroleum-affected soil (105 tons) 

was characterized and disposed of offsite at High Acres Landfill Recycling Center, located in 

Fairport, New York, as a non-hazardous waste.  In the Spring of 2002, the excavation area was 

covered with topsoil and reseeded and the asphalt pavement was repaired. 

 

2.2 Groundwater Monitoring 

2.2.1 Background Information 

During the Phase II investigation in November 1995, Environmental Strategies installed 

monitoring wells MW-2, MW-4, MW-5, and MW-6 and collected groundwater samples for 

analysis of VOCs by EPA Method 8260, total petroleum hydrocarbons (TPH) by EPA Method 

418.1, and polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270 (Figure 3).  The 

analytical results indicated non-detectable concentrations of PAHs in each well (Table 2).  In 

addition, no VOCs were detected in MW-2 or MW-6 above the ambient water quality standards.  

Five VOCs were detected in MW-5 at concentrations above their respective ambient water 

quality criteria: 2-butanone (310 micrograms per liter [ug/l]), cis-1,2-dichloroethene (cis-1,2-

DCE;1,500 ug/l), trans-1,2-dichloroethene (trans-1,2-DCE; 480 ug/l), trichloroethene (TCE; 72 

ug/l), and vinyl chloride (540 ug/l).  The ambient water quality criteria for these compounds are 

50 ug/l for 2-butanone, 2 ug/l for vinyl chloride, and 5 ug/l for the remaining compounds.  One 

VOC, TCE, was detected in MW-4 at a concentration of 5.9 ug/l, which is slightly above the 

ambient water quality standard of 5 ug/l.  TPH was detected in MW-2, MW-4, and MW-5 at 

concentrations from 2.0 to 2.9 milligrams per liter; however, there is no groundwater quality 

standard or guidance value for TPH. 

In April 1997, the NYSDEC conducted a site visit to determine if current and past facility 

operations were potentially contributing to the environmental impairment of Onondaga Lake, a 

National Priority List site located approximately 1 mile southeast of the property.  As a result of 
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the site visit, Environmental Strategies conducted a limited in-situ groundwater investigation 

around the waste storage shed and subsequently installed two double-cased groundwater 

monitoring wells at the locations designated MW-7 and MW-8 on Figure 3.  Groundwater 

samples were collected from MW-7 and MW-8 in October 1998 for analysis of VOCs, 

semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), and 

total and dissolved target analyte list metals.  The analytical results indicated non-detectable 

concentrations of VOCs, SVOCs, pesticides, and PCBs (Table 3).  The total metals analysis 

indicated the presence of iron (1,970 to 2,150 ug/l), manganese (875 ug/l in MW-7), and sodium 

(52,100 ug/l in MW-8) at concentrations above the NYSDEC’s groundwater quality standards.  

However, these inorganic compounds were determined to be common constituents of the native 

soils in the vicinity of the site and were not related to facility operations.  The dissolved 

concentrations of iron and sodium in MW-7 were below the groundwater quality standards. 

 As discussed in the approved work plan, Environmental Strategies evaluated the VOC data 

from MW-5 to assess the potential effectiveness of monitored natural attenuation as a remedial 

alternative for VOCs in groundwater.  This evaluation provided direct evidence that natural 

attenuation was occurring at the site.  Specifically, the VOC results from MW-5 indicated low 

concentrations of TCE (72 ug/l) relative to the concentrations of its biodegradation products cis-

1,2-DCE (1,500 ug/l), trans-1,2-DCE (480 ug/l), and vinyl chloride (540 ug/l).  In addition, the 

predominant dichloroethene (DCE) isomer detected was cis-1,2-DCE. This was significant because 

commercially available DCE usually contains both cis-1,2-DCE and trans-1,2-DCE in roughly 

equal proportions.  However, DCE derived during the biodegradation of TCE is predominantly cis-

1,2-DCE.  Of the DCE detected in MW-5 during the November 1995 sampling event, 

approximately 75 percent was cis-1,2-DCE.  Furthermore, given the historic nature of the release, 

and the absence of detectable VOCs in MW-7 and MW-8, the plume appeared to have reached a 

steady state condition and was no longer expanding.   

2.2.2 Quarterly Groundwater Monitoring 

 Environmental Strategies collected eight quarters of groundwater samples from October 

2001 through August 2003.  The monitoring wells included in the sampling program were MW-

2, MW-5, MW-6, MW-7, and MW-8 (Figure 3).  As stated in the approved work plan, the 

purpose of the quarterly monitoring activities was to verify that the area of groundwater 

containing VOCs in the vicinity of the hazardous waste storage shed (i.e., MW-5) was not 
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expanding and that VOC concentrations in groundwater were not increasing. In addition, 

Environmental Strategies collected geochemical data from select wells during the first quarterly 

groundwater sampling event to further document that site conditions were suitable for natural 

attenuation.  Groundwater samples were not collected from MW-4 during the two-year monitoring 

period, due to the presence of a thin layer of free product (i.e., approximately 0.1 foot).  MW-4 will 

be redeveloped and sampled following the completion of the free product recovery activities at the 

site.   

 2.2.2.1   Monitoring Well Redevelopment 

On September 14, 2001, Environmental Strategies redeveloped groundwater monitoring 

wells MW-2, MW-5, and MW-6, in preparation for the first quarterly groundwater sampling 

event.  The wells were redeveloped with a submersible pump until the development water was 

relatively free of suspended sediment and the pH, temperature, and conductivity had stabilized.  

Field measurements were considered stable when two successive readings varied by less than 10 

percent.  The pump and tubing were decontaminated before each use in accordance with 

Environmental Strategies’ SOP 16 (Appendix B).  All information regarding the well 

development activities were recorded in the bound field notebook.  Approximately 25 gallons of 

water was generated during the development activities and the water was placed in a 55-gallon 

DOT-approved steel drum for characterization and offsite disposal.   

2.2.2.2   Groundwater Sampling  

 Before sampling, each well was gauged using an electronic water level indicator to 

determine the depth to water and the total well depth. The water level information was used to 

calculate the volume of water in each well. To obtain representative groundwater samples, each 

well was purged by removing a minimum of three well volumes using a bailer. The pH, specific 

conductance, and temperature were monitored during the purging process to ensure that the 

groundwater samples were representative of formation water. After the field measurements 

stabilized (i.e., varied less than 10%), the groundwater samples were collected from each well 

using a single-use disposable Teflon bailer.  The wells were sampled within 2 hours of purging 

provided the well had sufficiently recharged.  Purge water from the sampling activities was 

contained in DOT-approved 55-gallon steel drums and transported offsite for disposal as non-

hazardous waste. 
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Groundwater samples were placed in the appropriate laboratory-supplied, pre-cleaned glassware, 

labeled, and packed on ice. The samples were submitted to Adirondack Environmental Services 

in Albany, New York, for analysis of VOCs by EPA Method 8260. The samples were stored and 

shipped to Adirondack for chemical analysis in accordance with Environmental Strategies’ SOP 

20 (Appendix B).  

 2.2.2.3   Geochemical Data Collection 

 Environmental Strategies collected geochemical data from monitoring wells MW-5, MW-

7, and MW-8, during the first quarterly sampling event to further document that site conditions are 

suitable for monitored natural attenuation.  In accordance with EPA guidance (Technical Protocol 

for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water, September 1998 

[EPA/600/R-98/128]), Environmental Strategies collected groundwater measurements for 

temperature, pH, specific conductance, dissolved oxygen, oxidation-reduction potential, ferrous 

iron, and total organic carbon.  Measurements for temperature, pH, specific conductance, dissolved 

oxygen, and oxidation-reduction potential were collected at the well head using a flow-through 

cell.  Ferrous iron was measured in the field with a colorimetric meter.  Total organic carbon was 

analyzed at an offsite laboratory using EPA Method 9060.   

2.2.3 Discussion of Groundwater Results 

Environmental Strategies completed eight quarters of groundwater sampling from 

October 2001 through August 2003.  As shown in Tables 4 through 8, the total VOC 

concentrations in MW-5 decreased from a high of 820 micrograms per liter (ug/l) in January 

2002 to 261 ug/l in August 2003.  In addition, no VOCs were detected in groundwater at 

concentrations above the NYSDEC’s ambient water quality standards and guidance values in 

downgradient (i.e., MW-7 or MW-8), sidegradient (i.e., MW-6), or upgradient (i.e., MW-2) 

monitoring wells during the 2-year monitoring period.  MW-7 is located approximately 175 feet 

from the downgradient property line.  Therefore, the extent of VOCs in groundwater in the 

vicinity of MW-5 is not expanding.  The groundwater results from MW-5 indicate the presence 

of TCE and its sequential reductive breakdown products DCE and vinyl chloride.  The data show 

that most of the chlorinated VOC mass is now present in the form of DCE and vinyl chloride and 

very little of the initial contaminant, TCE, is present.  These data indicate that natural attenuation 

is occurring at the site. 
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Environmental Strategies performed the Mann-Kendall Test on each of the nine VOCs 

detected in MW-5 to further document a decrease in the concentrations of these compounds 

during the 2-year monitoring period.  The test was performed in accordance with the U.S. 

Environmental Protection Agency’s (EPA’s) Guidance for Data Quality Assessment (EPA 

QA/G-9, 2000).  The Mann-Kendall Test involves computing a statistic S, which is the 

difference between the number of pairwise slopes that are positive, minus the number that are 

negative.  If S is a large positive value, then there is evidence of an increasing trend in the data.  

If S is a negative value, then there is evidence of a decreasing trend in the data. The null 

hypothesis, or baseline condition, for this test is that there is no temporal trend in the data values.  

The results of the Mann-Kendall Test indicated downward trends for TCE, 1,2-DCE (total), and 

vinyl chloride.  The remaining compounds were only detected on one occasion and, therefore, 

the test results indicated no trend.  The Mann-Kendall Test results for each VOC are presented in 

Appendix C.  

Geochemical data collected in 2001 indicate that the electron donor concentration (17 

mg/l) in the waste storage shed area is sufficient to provide the attenuation microbes with energy 

to drive the reduction of the more chlorinated VOCs remaining in the groundwater (Table 9).  

The lesser chlorinated VOCs, such as vinyl chloride, may be degraded either by further reduction 

to ethene or by oxidation to carbon dioxide.  The 2001 geochemical data showed contradictory 

results regarding the most likely pathway; dissolved oxygen concentrations (7.6 mg/l) and 

ferrous iron data (non-detectable levels) indicate oxidative conditions while the low redox 

potential (19 mV) indicates reductive conditions.  Nevertheless, the VOC data show that less 

chlorinated VOCs are not accumulating as the more chlorinated VOCs are degraded, indicating 

that contaminants are being mineralized by one of these pathways.   

 The Rollway Bearing facility obtains its water from the Onondaga County Water Authority 

(OCWA).  According to Fred Harkey, Water Supervisor with the Clay Uniform Water District, 

properties in the vicinity of the Rollway Bearing property also receive water from OCWA for 

drinking and sanitary purposes.  No known drinking water wells or process water wells are in use 

in the area.  Furthermore, a groundwater use restriction will be placed on the Rollway Bearing 

property to limit groundwater use for any purpose.  Therefore, there is no known exposure pathway 

for the groundwater onsite.  
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2.3 Free Product Recovery 

In July 2003, Environmental Strategies submitted a Pilot Test Summary Report to the 

NYSDEC that provided a detailed summary of the free product recovery pilot test activities 

performed at the site from September 2001 through February 2003 (Appendix D).  In addition, 

the report contained a description of the subsurface geology below the heat treat department, 

including geologic cross sections, and a summary of free product delineation activities conducted 

before the facility was entered into  the voluntary cleanup program.  The pilot test activities 

summarized in the July 2003 report included baildown tests to assess product recovery rates 

within the free product plume area, installing recovery wells RW-1 and RW-2, installing 

observation wells OW-1 through OW-3, conducting tests to evaluate the performance of product 

recovery systems manufactured by Xitech Instruments, Inc., and QED, evaluating vacuum radius 

of influence in the RW-1 area, and collecting product thickness measurements on numerous 

occasions.  Based on the results of the initial pilot test activities, Environmental Strategies 

developed the following conclusions:   

 The subsurface geology below the heat treat area is complex.  Approximately 8 to 

12 feet of unconsolidated sediments overlie approximately 4 to 7 feet of 

weathered shale.  The weathered shale transitions to more competent shale 

bedrock at depths from 8 to 15 feet bgs. 

 Perched groundwater and free product occur along fractures and partings within 

the weathered shale interval at depths from approximately 12 to 14 feet bgs.  

Because the free product occurs in fractures and partings, rather than as a “pool” 

of product on the water table, free product is likely present in only a small fraction 

of the total “plume” area.   

 Based on the vacuum test results and the observed difference in groundwater 

elevations and product thicknesses over short horizontal distances, fractures 

within the weathered shale are not laterally continuous.  As a result, product may 

occur as isolated pockets with limited volumes.   

 The vacuum test results indicate that no appreciable radius of influence 

(i.e., greater than approximately 1.5 feet) can be established in the RW-1 and 

RW-2 areas.   Therefore, it may not be practical create overlapping areas of 

influence throughout the entire area containing measurable free product. 



 

 

__________________________________________________________________________________________________ 

  ENVIRONMENTAL STRATEGIES 

10 

 No appreciable vacuum (i.e., less than 2 inches of water) could be applied to OW-

2 and OW-3 using a blower with a maximum vacuum of 28.3 feet of water.   

Therefore, these wells appear to penetrate highly permeable materials that may be 

short-circuiting to the atmosphere.   

 An applied vacuum enhanced the flow of product into well RW-1, OW-2, OW-3, 

and SB-4. 

 Only trace product entered recovery well RW-2 under gravity conditions and no 

increase in product thickness was noted as a result of an applied vacuum. 

Therefore, no further remediation is warranted in the RW-2 area. 

 The Xitech pump was not an appropriate recovery technology for the site because 

the float mechanism could not be accurately adjusted to remove a thin layer of 

product.   

 The QED Ferret Pump showed initial promise in recovering free product under 

gravity conditions and under an applied vacuum.  However, as discussed below, 

subsequent pilot tests indicated that the QED system would not reliably recover 

free product due to fluctuations in the groundwater table and difficulties in 

positioning the pump intake. 

 Given the tight spacing of the pilot test wells and the fact that no appreciable 

vacuum radius of influence could be established in the pilot test area, it is not 

feasible to recover all measurable free product from the heat treat area.  

 

Based on the initial pilot test results, Environmental Strategies recommended conducting 

additional investigation and pilot test activities at the Rollway site.  These activities included 

pumping and bailing product from select wells and monitoring product recovery in the wells to 

verify that sufficient product was present in the vicinity of these wells to warrant incorporating 

them into the full-scale system.  In addition, four additional observation wells were installed to 

further define the horizontal extent of free product in the vicinity of RW-1.  As discussed above, 

trace free product entered RW-2 under vacuum conditions or under an applied vacuum.  In 

addition, only a very thin layer of product (i.e., 0.03 foot) is present in nearby SB-7.  Therefore, 

no further remediation is warranted at RW-2.  The recommended additional investigation and 

pilot test activities were conducted from August 2003 through October 2004.  A description of 
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the activities and a discussion of the results are presented below. 

2.3.1 Additional Pilot Test Activities 

On August 26 and 27, 2003, Environmental Strategies installed four 2-inch inside 

diameter (ID) polyvinyl chloride (PVC) observation wells in the heat treat area at the locations 

designated OW-4 through OW-7 on Figure 4.  The monitoring wells were installed to further 

delineate the horizontal extent of free product in the vicinity of recovery well RW-1.  The 

monitoring wells were installed to depths of 16.5 to 18 feet below grade with 5 feet of 0.040-inch 

continuous wrap PVC screen and a no. 2 sand filter pack.  The screened intervals of the 

observation wells were consistent with RW-1 and SB-1.  Each well was constructed with a 2.5 to 

3-foot-long section of blank casing below the screen to serve as a sump so that the pump intake 

could be positioned at the water table when the water level was near the bottom of the screened 

interval.  The annular space between the PVC sump and surrounding bedrock was sealed with 

bentonite pellets hydrated with potable water.  Each well was completed with a flush-mounted 

protective manhole cover.  Boring logs and as-built diagrams for OW-4, OW-5, OW-6, and OW-

7 are included in Appendix E.   

On September 4, 2003, Environmental Strategies measured the depth-to-product and 

depth-to-water in SB-1, SB-3, SB-4, SB-5, SB-7, SB-8, SB-9, SB-10, MW-4, RW-1, RW-2, and 

OW-1 through OW-7 to determine the distribution and thickness of free product under the heat 

treat area (Table 10).  The free product measurements indicated that no measurable product was 

present in SB-3, RW-2, OW-1, OW-2, OW-4, OW-5, OW-6, and OW-7.  The apparent product 

thickness in the remaining wells ranged from 0.01 foot in SB-7 and SB-9 to 0.92 foot in OW-3.  

As discussed in the pilot test summary report, free product occurs primarily in the vicinity of SB-

4 and RW-1.   

On September 11 and September 15, 2003, Environmental Strategies attempted to apply a 

vacuum to RW-1, SB-4, OW-2, and OW-3 and initiate manual product removal from these wells.  

The purpose of the product removal activities was to verify that sufficient free product was 

present in the vicinity of these wells to warrant incorporating them into the full-scale system.  

These wells were identified during the first phase of testing as the wells containing the greatest 

volume of recoverable free product.  However, the product removal activities were suspended in 

September 2003 because the regional groundwater table had dropped to a level below the 

screened intervals of the wells.  On January 9, 2004, Environmental Strategies resumed the pilot 
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test activities by applying a vacuum to RW-1 (5 inches of water), SB-4 (1.5 inches of water), 

OW-2 (2 inches of water), and OW-3 (3 inches of water) using a vacuum blower. Environmental 

Strategies then periodically measured the product thickness in each well with an electronic 

oil/water interface probe and measured the vacuum influence in nearby wells OW-1, OW-4 

through OW-7, and SB-1.  Environmental Strategies visited the site on January 15 and 22, 

February 4, 12, 15, and 25, 2004, to measure the product thickness and vacuum influence.  After 

measuring the product thickness during each visit, a bailer or peristaltic pump was used to 

remove as much oil as possible from the well and then the vacuum was re-connected to the well.  

The product thickness measurements from each well are presented in Table 10.   

As reported in the First Quarter 2004 Progress Report, dated May 17, 2004, 

Environmental Strategies initiated free product recovery at the site on April 19, 2004, by re-

installing the QED product-skimming pump in RW-1 (Figure 4).  All vacuum and product tubing 

and product containment drums were placed above grade in the heat treat department.  

Environmental Strategies periodically visited the site during April, May, and June 2004 to 

monitor the performance of the product recovery system.  Initially, the pump performed as 

expected and removed only free product.  However, the pump began to recover primarily water 

and the position of the pump intake could not be accurately adjusted to reliably recover free 

product.  After several discussions with the manufacturer, and the cleaning and replacement of 

select parts, the pump was shipped back to the manufacturer in late July 2004 for further 

troubleshooting.  The pump was reinstalled in RW-1 in late August 2004 and continued to 

operate until October 2004 when additional equipment problems occurred and the pilot test 

activities were terminated.  Based on the results of the additional pilot tests, Environmental 

Strategies concluded that the QED pump is not applicable to the Rollway site.  Furthermore, 

Environmental Strategies conducted a detailed literature review and determined that no other 

product-only pumping systems are commercially available that will reliably recover free product 

at the site. 

2.3.2 Discussion of Results 

No free product was detected in the most recently installed observation wells OW-4 

through OW-7.  In addition, no free product has been detected to date in existing observation 

well OW-1.  Based on the locations of observation wells OW-1 and OW-4 through OW-7, the 

horizontal extent of free product in the RW-1 area (i.e., RW-1, OW-2, OW-3, and SB-1) has 
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been defined (Figure 4).  Observation wells OW-6 and OW-7 were dry at the time of installation 

and during the majority of the pilot test program.  The water detected in these wells on 

September 4, 2003, is from the hydration of the bentonite seals with potable water during well 

construction (Table 10).  The 0.07 to 0.1 foot of water detected in these wells on January 9, 

2004, likely represents water that could not be bailed from the wells by hand bailing during the 

September 4, 2003, site visit.  

The results of the additional pilot test activities are consistent with the previous pilot test 

results.  Product continued to enter RW-1 under an applied vacuum.  In addition, smaller 

amounts of product entered OW-2, OW-3, and SB-4 during the pilot test period (Table 10).  

Applying a vacuum to each of these wells enhanced the flow of product into the wells.  

However, when applying a vacuum to the wells, no vacuum response was observed in the 

adjacent observation wells [i.e., OW-1, OW-4, OW-5, OW-6, OW-7, SB-1].  Therefore, no 

appreciable radius of influence could be established in the vicinity of wells RW-1, OW-2, OW-3, 

and SB-4.   

Based on the results of the additional pilot test activities, existing wells RW-1, OW-2, 

OW-3, and SB-4 penetrate fractures containing sufficient product to warrant including these 

wells in the full-scale system (Figure 4).  Environmental Strategies proposes to install a 2-inch 

ID PVC observation well (i.e., OW-8) to replace SB-4, which is a 1-inch diameter well and is not 

adequate for product recovery.  The details regarding the installation of OW-8 will be included in 

the design document for the proposed alternative remedy discussed below.   

2.3.4 Proposed Alternative Remedy For Free Product 

As discussed above, the QED Ferret pump performed satisfactorily during the initial 

phase of pilot testing.  However, during subsequent testing, the system did not reliably recover 

free product; even with frequent site visits.  Based on research conducted by Environmental 

Strategies, the QED and Xitech pumps were the most appropriate product-only pumping systems 

for achieving the cleanup objective, given the need to operate the system under an applied 

vacuum and the need to install the system below grade.  Because these systems were ineffective, 

Environmental Strategies evaluated alternative remedies to address free product at the site.  

Based on the results of this evaluation, Environmental Strategies is proposing to implement 

vacuum-enhanced physical removal to address the free product remaining in the vicinity of wells 

RW-1, OW-2, OW-3, and future replacement well OW-8.  This alternative employs two separate 
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vacuum systems. A wellhead vacuum system, driven by a centralized blower, to draw product to 

the extraction wells. The collected oil and groundwater will be periodically removed from the 

well casing using a vacuum truck fitted with a small-diameter probe. Following liquid removal, 

the vacuum source will be reconnected to the wellhead.  The total liquid stream will be 

transported offsite in the vacuum truck and disposed of at an approved facility.  This approach 

offers the advantage of an applied vacuum without the inherent difficulties associated with 

operating a product-only recovery system.  If necessary to facilitate use of the building, the 

vacuum lines and wellhead fixtures will be installed below grade.  Environmental Strategies 

proposes to submit a final design document for this technology once the NYSDEC has approved 

the proposed remedy and alternative cleanup objective. The final design will include an 

operation and maintenance plan and an implementation schedule. 

2.3.5 Proposed Alternative Remedial Endpoint For Free Product 

The results of the extensive pilot testing conducted at the site indicate that it is not 

technically feasible to remove all measurable free product in the heat treat area due to the 

following site conditions: 

 no appreciable radius of influence (i.e., greater than approximately 1.5 feet) could 

be established in the pilot test area despite repeated pilot testing 

 product-containing fractures within the weathered shale are not laterally extensive 

and, thus, product apparently occurs as isolated “pockets”   

 the product is limited to an area under a building and is 15 feet below grade and, 

thus, is not readily accessible by excavation. 

 

As a result, Environmental Strategies is proposing to focus the remedial effort on four 

wells [i.e., RW-1, OW-2, OW-3, and replacement well OW-8] that exhibit the presence of 

recoverable free product and operate the recovery well(s) until asymptotic product recovery rates 

are achieved. Environmental Strategies is currently involved in another site where the NYSDEC 

has accepted asymptotic concentrations in groundwater as the remedial endpoint for groundwater 

treatment. A performance-based remedial endpoint for free product is appropriate for the 

Rollway Bearing facility because a deed restriction limits future land use to industrial purposes 

and a groundwater use restriction limits the use of site groundwater for any purpose.  In addition, 

soils that contained chemical constituents above the site-specific impact to groundwater cleanup 
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criteria have been excavated and disposed of offsite and VOCs in groundwater are limited to a 

single well near the middle of the facility and the levels in this well have decreased significantly 

since 1995.  Emerson considered the possibility that it may be technically impracticable to meet 

a cleanup objective of no measurable free product when the remedial action work plan for the 

site was submitted to the NYSDEC in May 2000.  The work plan, which was approved by the 

NYSDEC, stated that Emerson reserved the right to petition the NYSDEC for site closure if the 

application of available technologies is unable to remove all measurable free product.   
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3.0 Conclusions and Recommendations 

 

Based on the remediation activities completed to date at the Rollway facility, 

Environmental Strategies has developed the following conclusions and recommendations: 

 

3.1 Soil Excavation 

Soils containing VOC concentrations above the site-specific impact to groundwater 

cleanup criteria have been excavated and disposed of offsite at a licensed disposal 

facility.  No further investigation or remediation is warranted with respect to soil at the 

site. 

 

3.2 Groundwater Monitoring 

 The Rollway Bearing facility and surrounding properties receive water from 

OCWA for drinking and sanitary purposes and no known drinking water wells or 

process water wells are in use in the area.  A groundwater use restriction will be 

placed on the Rollway Bearing property to limit groundwater use for any purpose.  

Therefore, there is no known potential for exposure to affected groundwater at the 

site.  

 With the exception of a trace level of TCE (5.9 ug/l) in MW-4, the presence of 

VOCs above the ambient water quality criteria is restricted to MW-5 and the VOC 

concentrations in this well have decreased significantly since 1995.   

 The horizontal extent of VOCs in groundwater has been defined and it is contained 

well within the property boundaries.  Downgradient monitoring well MW-7, which 

did not contain any VOCs above the ambient water quality criteria, is 

approximately 175 feet from the downgradient property line.  Based on the 

groundwater monitoring results, the VOC plume is not expanding.    

 The VOC data from MW-5 indicate that the TCE concentration is low relative to 

the concentrations of its sequential breakdown products.  Furthermore, the VOC 

results from MW-5 indicate that the less chlorinated VOCs are not accumulating in 

groundwater as the more chlorinated VOCs are degraded.  This indicates that the 

less chlorinated VOCs are undergoing further reduction to ethene or are being 
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oxidized to carbon dioxide.  Furthermore, the results of the Mann-Kendall Tests 

provide statistical evidence that the concentration of VOCs in MW-5 decreased 

during the 2-year monitoring period.  Therefore, the chlorinated VOCs in 

groundwater are attenuating naturally. 

 No further investigation or remediation of site groundwater is warranted. 

 

3.3 Free Product Recovery 

 The horizontal extent of free product in the vicinity of RW-1 has been defined. 

 Sufficient product is present in the vicinity of wells SB-4, OW-2, OW-3, and RW-

1 to warrant including these wells in the final design. 

 Only trace product (less than 0.03 inches) entered nearby well RW-2 under either 

gravity or vacuum conditions.  Therefore, no further investigation or remediation 

is warranted in the RW-2 area. 

 Extensive pilot testing demonstrates that when vacuum is applied to the wells it 

does not result in a uniform pattern of vacuum extending out from the point of 

vacuum application; however, it does appear to enhance the flow of product to the 

wells.   

 Free product occurs along fractures within the weathered shale and the fractures 

are not laterally continuous.  In addition, the vacuum test results indicate that no 

appreciable radius of influence (i.e., greater than approximately 1.5 feet) can be 

established in the pilot test area.  Therefore, recovery wells would be required on 

an approximately 1-foot by 1-foot grid spacing to create overlapping areas of 

influence throughout the area of measurable free product.  As a result, it is not 

practicable to remove all measurable product from below the heat treat 

department. 

 Environmental Strategies proposes to apply future free product remediation 

activities to four wells (i.e., RW-1, OW-2, OW-3, and SB-4) that have been 

shown to penetrate fractures with “recoverable” volumes of free product.   

 Due to the poor performance of the product-only recovery pumps pilot tested for 

this site, and the absence of other commercially available pumping systems that 

can achieve the cleanup objective given site conditions, Environmental Strategies 
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proposes to implement vacuum-enhanced physical removal to address the free 

product.  As discussed above, this alternative will be implemented until 

asymptotic recovery rates are achieved.  
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4.0 Project Schedule 

 

Environmental Strategies will prepare and submit a design document for the proposed 

final remedy within 6 weeks receiving written approval from the NYSDEC.   
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Table 1

Verification and Backfill Soil Sample Results

Rollway Bearing Corporation Facility

Liverpool, New York

November 13 and 15, 2001(a)

Cleanup

Compound Criteria

Depth (feet bgs)

Sample Date

VOCs

Benzene 500 U 10 U 1,000 U 2,000 U 10 U 11 10 U 10 U 4,600

Ethylbenzene 1,100 20 U 2,000 U 24,000 20 U 27 20 U 20 U 9,300

Toluene 1,000 U 20 U 2,000 U 77,000 20 U 20 U 20 U 20 U 12,300

o-Xylene 1,000 U 20 U 3,400 71,000 20 U 39 20 U 20 U 20,600

m,p-Xylene 2,300 24 11,000 180,000 20 U 220 20 U 20 U 20,600

Isopropyl Benzene 1,000 U 20 U 2,000 U 6,900 20 U 20 U 20 U 20 U 2,900

n-Propylbenzene 1,500 20 U 3,400 18,000 20 U 70 20 U 20 U 198,000

p-Cymene 1,000 U 20 U 2,000 U 4,000 U 20 U 20 U 20 U 20 U NS

1,2,4-Trimethylbenzene 12,000 20 U 26,000 140,000 20 U 790 20 U 20 U 220,000

1,3,5-TMB & Sec-BB Total 3,900 20 U 8,400 53,000 20 U 310 20 U 20 U 53,200

n-Butylbenzene 5,400 20 U 11,000 38,000 20 U 380 20 U 20 U 198,000

Napthalene 5,000 U 100 U 10,000 U 20,000 U 100 U 100 U 100 U 100 U 22,300

Methyl-t-Butyl Ether 2,000 U 40 U 4,000 U 8,000 U 40 U 40 U 40 U 40 U NS

t-Butylbenzene 1,000 U 20 U 2,000 U 4,000 U 20 U 20 U 20 U 20 U 5,681,000

a/ All concentrations in micrograms per kilogram; bgs = below ground surface; VOCs = Volatile organic compounds; NS = no standard.

    volatile organic compounds; J = Estimated concentration below reporting limit; E = Concentration exceeds the calibration limit.

b/ Cleanup criteria are from Appendix A (Table 7) of the revised Remedial Action Work Plan, dated May 9, 2000.
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BF-1 BF-2South-1

11

East-2

11

North-1

11

East-1

11

11/13/2001 11/15/200111/13/2001 11/13/2001 11/13/2001 11/13/2001

Table1.xls 1 8/24/2012



Table 2

Groundwater Analytical Results

Rollway Bearing Corporation Facility, Liverpool, New York

November 10-14, 1995

 MW-2 MW-4 MW-5 MW-6 MW-10 (b)

NYSDEC Groundwater 

Quality Criteria(c)

TPH (mg/l) 2.1 2.4 2.9 ND 2.0 -

PAHs (ug/l) ND  ND ND ND ND -

VOCs (µg/l)

Acetone ND 14 J ND ND ND 50

2-Butanone ND 16 J 310 J 13 300 50

Carbon Disulfide ND ND ND ND ND 50

1,1-Dichloroethene ND ND ND ND 230 5

cis-1,2-Dichloroethene ND 2.6 J 1,500 2.0 1,200 5

trans-1,2-Dichloroethene ND 3.0 J 480 2.3 290 5

Trichloroethene ND 5.9 72 J 1.4 48 5

Vinyl Chloride ND ND 540 ND 240 2

___________________________________________________________

a/  ND = not detected;  J=estimated concentration below the detection limit. 

b/  duplicate sample of MW-5.

c/  NYSDEC Division of Water Technical and Operational Guidance Series (1.1.1), Ambient Water Quality Standards

     and Guidance Values and Groundwater Effluent Limitations, dated June 1998.



Table 3

 

Groundwater Analytical Results 

Rollway Bearing Corporation Facility, New York

October 1998 (a)

Evaluation

Analyte MW-7 MW-8 MW-18(b) Criteria (c)

VOCs (mg/l)  

Methylene Chloride ND ND ND 5

Xylenes (Total) ND ND 2 J 5

Total Metals (mg/l)

Aluminum 1,140          ND ND NL

Arsenic ND 5.4              7.9                 25

Barium 64.2            11.7            12.2               1,000

Calcium 186,000      456,000      430,000         NL

Copper ND ND ND 200

Iron 1,970          2,150          2,030             300

Lead 2.2              ND ND 25

Magnesium 69,700 97,500 92,400 NL

Manganese 875             227             222                300

Potassium 6,850          62,500        58,500           NL

Silver 3.8              B ND 4.3                 50

Sodium 5,260          52,100        48,800           20,000

Zinc ND ND ND NL

Dissolved Metals (mg/l)

Aluminum ND ND ND NL

Arsenic ND 4.4              3.6                 25

Barium ND ND ND 1,000

Beryllium ND ND 1.1                 NL

Calcium 127,000      443,000      411,000         NL

Copper ND ND ND 200

Iron ND 1,600          1,360             300

Lead ND 2.6              ND 25

Magnesium 40,900        92,300        81,800           NL

Manganese ND 157             145                300

Potassium 7,500          61,200        54,400           NL

Silver 4.1              ND ND 50

Sodium 6,020          51,300        45,000           20,000

Zinc ND ND ND NL

a\ mg/l = micrograms per liter; VOCs = volatile organic compounds; ND = analyte not detected above

    method detction limit; J = estimated value; BJ = probable blank contamination; NA = not analyzed;

   B = result is between the instrument detection limit and the practical quantitation limit.

  Shaded concentrations are those that exceed the evaluation criteria.

b\ MW-18 is a duplicate of MW-8. 

c\ Evaluation criteria are the water quality standards for groundwater in Title 6 NYCRR Part 703.5.



Sample ID MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2

Sample Date Jan-02 May-02 Aug-02 Nov-02 Feb-03 May-03 Aug-03

VOCs (ug/l)

Acetone NA NA 10 U 10 U 10 U 10 U 12 7 BJ

Chloroform 5 U 5 U 5 U 5 U 5 U 5 U 5 U 3 J

Methylene chloride 5 U 5 U 5 U 5 U 5 U 5 U 5 U 3 BJ

___________________________________________________________________________________

a/ ug/l = micrograms per liter; VOCs = volatile organic compounds; J = estimated concentration below detection limit;

    B = analyte was detected in an associated blank; U = compound was analyzed for but not detected.

MW-2

Oct-01

Table 4

Summary of VOC Concentrations in Groundwater in MW-2

Rollway Bearing Corporation Facility

Liverpool, New York (a)



Sample ID

Sample Date May-03 May-03 Aug-03 Aug-03

VOCs (ug/l)

Acetone NA NA NA 10 U 10 U 50 U 10 U 30 20 U 5 BJ 9 BJ

1,2-Dichloroethene (Total) 290 330 640 250 310 280 190 NA NA NA NA

cis-1,2-Dichloroethene NA NA NA NA NA NA NA 10 U 10 U 130 130

trans-1,2-Dichloroethene NA NA NA NA NA NA NA 10 U 10 U 41 43

1,2-Dichloropropane 5 U 5 U 5 U 5 U 5 U 25 U 5 U 16 15 5 U ND

Methylene chloride 5 U 5 U 5 U 5 U 5 U 25 U 5 U 10 U 10 U 6 B 7 B

1,1,2,2-Tetrachloroethane 5 U 5 U 5 U 5 U 5 U 25 U 5 U 14 12 5 U ND

1,1,1-Trichloroethane 5 U 5 U 5 U 5 U 5 U 25 U 5 U 10 U 12 5 U ND

Trichloroethene 11 13 5 U 10 11 25 U 6 10 U 10 U 7 8

Vinyl Chloride 88 80 180 46 230 50 U 67 130 170 54 64

_________________________________________________________________________________

a/ ug/l = micrograms per liter; VOCs = volatile organic compounds; ND = not detected; NA = not analyzed;  

 J = estimated concentration below detection limit; B = analyte was detected in an associated blank.

b/ MW-15 is a duplicate of MW-5.

c/ MW-50 is a duplicate of MW-5.

Nov-02 Feb-03

MW-5 MW-5 MW-50 (c) MW-5 MW-50 (c)

Oct-01 Oct-01 Jan-02 May-02 Aug-02

MW-5 MW-15 (b) MW-5 MW-5 MW-5 MW-5

Table 5

Summary of VOC Concentrations in Groundwater in MW-5

Rollway Bearing Corporation Facility

Liverpool, New York (a)

Book5
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Sample ID MW-6 MW-6 MW-6

Sample Date Jan-02 May-02 Aug-02 Nov-02 Feb-03 May-03 Aug-03

VOCs (ug/l)

cis-1,2-Dichloroethene NA NA NA NA NA NA 5 U 2 J

Methylene chloride 5 U 5 U 5 U 5 U 5 U 5 U 5 U 2 BJ

Trichloroethene 5 U 5 U 5 U 5 U 5 U 5 U 5 U 2 J

_________________________________________________________________________________________

a/ ug/l = micrograms per liter; VOCs = volatile organic compounds; J = estimated concentration below detection limit;

    B = analyte was detected in an associated blank; U = compound was analyzed for but not detected.

Oct-01

MW-6 MW-6 MW-6 MW-6 MW-6

Table 6

Summary of VOC Concentrations in Groundwater in MW-6

Rollway Bearing Corporation Facility

Liverpool, New York (a)



Sample ID

Sample Date

VOCs (ug/l)

1,2-Dichloropropane 5 U 5 U (c) 5 U 5 U 5 U 5 U 5 U 8 5 U

Methylene chloride 5 U 5 U (c) 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1,1,2,2-Tetrachloroethane 5 U 5 U (c) 5 U 5 U 5 U 5 U 5 U 6 5 U

Sample ID

Sample Date

VOCs (ug/l)

1,2-Dichloropropane 5 U

Methylene chloride 5 BJ

1,1,2,2-Tetrachloroethane 5 U

__________________________________________________________________________________

a/ ug/l = micrograms per liter; VOCs = volatile organic compounds; J = estimated concentration below detection limit;

    B = analyte was detected in an associated blank; U = compound was analyzed for but not detected.

b/ MW-70 is a duplicate of MW-7.

c/ MW-7 was dry during the May 2002 sampling event.

Aug-03

Feb-03 Feb-03 May-03 Jul-03

MW-7

Oct-01 Jan-02 May-02 Aug-02 Nov-02 Nov-02

MW-70(b) MW-7 MW-70(b) MW-7 MW-7MW-7 MW-7 MW-7 MW-7 MW-7

Table 7

Summary of VOC Concentrations in Groundwater in MW-7

Rollway Bearing Corporation Facility

Liverpool, New York (a)



Sample ID MW-80(b) MW-8 MW-80(b) MW-8 MW-8

Sample Date Jan-02 May-02 May-02 Aug-02 Aug-02 Nov-02 Feb-03

VOCs (ug/l)

Methylene chloride 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

Sample Date

VOCs (ug/l)

Methylene chloride 5 U 7 B

__________________________________

a/ ug/l = micrograms per liter; VOCs = volatile organic compounds; J = estimated concentration below detection limit;

    B = analyte was detected in an associated blank; U = compound was analyzed for but not detected.

b/ MW-80 is a duplicate of MW-8.

Oct-01 Jan-02

MW-8 MW-8

May-03 Aug-03

Liverpool, New York (a)

MW-8 MW-8 MW-80(b) MW-8

Table 8

Summary of VOC Concentrations in Groundwater in MW-8

Rollway Bearing Corporation Facility



Table 9

Groundwater Geochemical Measurements

Rollway Bearing Corporation Facility

Liverpool, New York

October 9, 2001(a)

Well 

Identification

pH 

(s.u.)

Temperature  

(°C)

Specific 

Conductance 

(mS/m)

Dissolved 

Oxygen 

(mg/l)

Reduction-

Oxidation 

Potential (mV)

Iron        

(Fe2+; mg/l)

Total Organic 

Carbon (mg/l)

MW-5 6.69 11.26 0.807 7.26 19 0 17

MW-15(b) - - - - - - 5.7

MW-7 6.95 11.12 0.720 8.95 202 0.01 1.1

MW-8 6.97 11.82 2.55 9.48 -65 0.08 1 U

a/ mg/l = milligrams per liter; mV = millivolts; mS/m = millisiemens per meter; °C = degrees Celcius; s.u. = standard units; 

    U = compound was analyzed for but not detected.

b/ MW-15 is a duplicate of MW-5.

Book9



Table 10

Free Product Thickness Measurements

Rollway Bearing Corporation Facility

Liverpool, New York (a)

Depth to Depth to Product Depth to Depth to Product Depth to Depth to

Well Product (ft) Groundwater (ft) Thickness (ft) Product (ft) Groundwater (ft) Thickness (ft) Product (ft) Groundwater (ft)

SB-1 13.64 13.69 0.05 NA NA NA 12.79 12.86

SB-3 ND 10.55 NA NA NA NA NA NA

SB-4 12.26 13.15 0.89 12.26 13.50 1.24 12.2 13.42

SB-5 13.13 13.43 0.30 NA NA NA NA NA

SB-7 12.95 12.96 0.01 NA NA NA NA NA

SB-8 12.05 12.24 0.19 NA NA NA NA NA

SB-9 12.95 12.96 0.01 NA NA NA NA NA

SB-10 17.29 17.48 0.19 NA NA NA NA NA

SB-17 NA NA NA NA NA NA NA NA

MW-4 19.13 19.25 0.12 NA NA NA NA NA

RW-1 15.64 15.69 0.05 12.8 13.45 0.65 12.85 13.45

RW-2 ND 14.07 NA NA NA NA NA NA

OW-1 ND 18.62 NA NA NA NA ND 18.63

OW-2 ND 16.29 NA 15.71 15.8 0.09 15.71 15.83

OW-3 15.61 16.53 0.92 12.58 13.5 0.92 12.68 12.96

OW-4 ND 14.57 NA ND 14.31 NA ND 16.42

OW-5 ND 13.21 NA ND 13.15 NA ND 13.28

OW-6 ND 13.76 NA ND 16.91 NA ND DRY

OW-7 ND 14.6 NA ND 17.69 NA ND DRY

September 4, 2003 January 9, 2004 January 15, 2004

Table 10.xls 1 Revised 8/24/2012



Table 10

Free Product Thickness Measurements

Rollway Bearing Corporation Facility

Liverpool, New York (a)

Well

SB-1

SB-3

SB-4

SB-5

SB-7

SB-8

SB-9

SB-10

SB-17

MW-4 

RW-1

RW-2

OW-1

OW-2

OW-3

OW-4

OW-5

OW-6

OW-7

Product Depth to Depth to Product Depth to Depth to Product Depth to

Thickness (ft) Product (ft) Groundwater (ft) Thickness (ft) Product (ft) Groundwater (ft) Thickness (ft) Product (ft)

0.07 12.29 13.14 0.85 13 13.18 0.18 12.61

NA NA NA NA NA NA NA NA

1.22 12.15 13.7 1.55 12.21 13.67 1.46 12.22

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

0.60 13 13.64 0.64 13.07 13.68 0.61 12.9

NA NA NA NA NA NA NA NA

NA ND 18.64 NA ND 18.65 NA ND

0.12 15.72 15.93 0.21 15.7 15.95 0.25 15.84

0.28 12.81 13.42 0.61 12.88 13.32 0.44 12.69

NA ND 16.34 NA ND 16.46 NA ND

NA ND 13.27 NA ND 13.36 NA ND

NA ND DRY NA ND DRY NA ND

NA ND DRY NA ND DRY NA ND

January 15, 2004 January 22, 2004 February 4, 2004 February 12, 2004

Table 10.xls 2 Revised 8/24/2012



Table 10

Free Product Thickness Measurements

Rollway Bearing Corporation Facility

Liverpool, New York (a)

Well

SB-1

SB-3

SB-4

SB-5

SB-7

SB-8

SB-9

SB-10

SB-17

MW-4 

RW-1

RW-2

OW-1

OW-2

OW-3

OW-4

OW-5

OW-6

OW-7

Depth to Product Depth to Depth to Product

Groundwater (ft) Thickness (ft) Product (ft) Groundwater (ft) Thickness (ft)

12.91 0.30 12.43 12.86 0.43

NA NA NA NA NA

13.7 1.48 12.31 13.7 1.39

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

13.41 0.51 12.82 13.3 0.48

NA NA NA NA NA

18.62 NA ND 18.66 NA

16 0.16 13.83 14.5 0.67

13.31 0.62 12.61 12.98 0.37

16.53 NA ND 16.57 NA

13.35 NA ND 13.28 NA

DRY NA ND DRY NA

DRY NA ND DRY NA

a/  ND = no measurable product detected in the well; NA = not applicable.

February 25, 2004February 12, 2004

Table 10.xls 3 Revised 8/24/2012
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  ENVIRONMENTAL STRATEGIES 

Appendix A – Soil Excavation Summary Report  
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  ENVIRONMENTAL STRATEGIES 

Appendix B – Environmental Strategies Standard Operating Procedures 
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  ENVIRONMENTAL STRATEGIES 

Appendix C - Mann-Kendall Test Results 
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  ENVIRONMENTAL STRATEGIES 

Appendix D – Pilot Test Summary Report 
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Appendix E - Monitoring Well Logs and As-built Diagrams 



OW-3

Rollway Bearing Corp.

133928

Liverpool, NY

Nov. 21, 2002

Not determined

Not determined

19.0

8.25/4.0

 1 

 2 

 3 

 0.0 

 1.9 

 0.0 

 NA 

 NA 

 NA 

 25 

 75 

 100 

Ground Surface

Concrete

Not Sampled

Silt (ML)
Dark yellowish-brown silt, little to some clay, trace gravel; dense to very dense; dry.

Weathered Bedrock
Olive (5Y5/3) weathered shale, friable, some partings visible; medium dense to dense; 
dry becoming moist between 11.5 and 12.0 and 12.5 and 12.6 feet bgs; moderate oil 
odor.

Convert from 4.25-inch ID HSA to 4.0-inch OD Downhole Air Hammer.

Not Sampled

Parratt Wolff, Inc.
Ian Grassy

David P. Bouchard 4.25

Boring Log:  

Project:  

Project No.:  

Location:  

Completion Date:  

Surface Elevation (feet AMSL*):  

TOC Elevation (feet AMSL*):  

Total Depth (feet):  

Borehole Diameter (inches):  

Subcontractor:    
Driller/ Operator:    

Geologist(s):    HSA  ID(inches):  
Downhole Air Hammer

Sample Data Subsurface Profile
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* AMSL= Above mean sea level

Method:



OW-1

Rollway Bearing Corp.

133928

Liverpool, NY

Nov. 22, 2002

Not determined

Not determined

19.8

8.25/4.0

 1 

 2 

 3 

 4 

 52.5 

 71.8 

 NR 

 54.2 

 NA 

 NA 

 NA 

 NA 

 50 

 25 

 75 

 100 

Ground Surface

Concrete

Not Sampled

Silt (ML)
Brown (7.5YR4/3) silt, little to some clay, trace gravel; dense; dry.

Weathered Bedrock
Olive (5Y5/3) weathered shale, little clay, friable, some partings visible; dense to very 
dense; dry becoming moist between 13.1 and 13.2 feet bgs and wet between 14.0 and 
14.8 feet bgs; faint oil odor.

Convert from 4.25-inch ID HSA to 4.0-inch OD Downhole Air Hammer.

Not Sampled

Parratt Wolff, Inc.
Ian Grassy

David P. Bouchard 4.25

Boring Log:  

Project:  

Project No.:  

Location:  

Completion Date:  

Surface Elevation (feet AMSL*):  

TOC Elevation (feet AMSL*):  

Total Depth (feet):  

Borehole Diameter (inches):  

Subcontractor:    
Driller/ Operator:    

Geologist(s):    HSA  ID(inches):  
Downhole Air Hammer

Sample Data Subsurface Profile
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* AMSL= Above mean sea level

Method:



OW-2

Rollway Bearing Corp.

133928

Liverpool, NY

Nov. 22, 2002

Not determined

Not determined

19.5

8.25/4.0

 1 

 2 

 3 

 4 

 425 

 8.1 

 1.6 

 527 

 NA 

 NA 

 NA 

 NA 

 75 

 75 

 75 

 100 

Ground Surface

Concrete

Not Sampled

Sand (SP)
Strong brown (7.5YR4/6) fine-grained sand, little gravel; loose to medium dense; dry.

Silt (ML)
Pale yellow(2.5Y7/3) silt, little to some clay, trace gravel; dense; dry.

Weathered Bedrock
Olive (5Y5/3) shale, little clay, friable, some partings visible; medium denseto very 
dense; dry; faint oil and solvent-type odor.

Convert from 4.25-inch ID HSA to 4.0-inch OD Downhole Air Hammer.

Not Sampled

Parratt Wolff, Inc.
Ian Grassy

David P. Bouchard 4.25

Boring Log:  

Project:  

Project No.:  

Location:  

Completion Date:  

Surface Elevation (feet AMSL*):  

TOC Elevation (feet AMSL*):  

Total Depth (feet):  

Borehole Diameter (inches):  

Subcontractor:    
Driller/ Operator:    

Geologist(s):    HSA  ID(inches):  
Downhole Air Hammer

Sample Data Subsurface Profile
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* AMSL= Above mean sea level

Method:



OW-4

Rollway Bearing Corp.

133928

Liverpool, NY

Aug. 27, 2003

Not determined

Not determined

18

8.25

 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 0.5 

 0.1 

 0.2 

 0.1 

 0.2 

 0.9 

 0.8 

 0.3 

 NA 

 NA 

 NA 

 NA 

 NA 

 NA 

 NA 

 NA 

 NA 

 NA 

 100 

 100 

 50 

 50 

 50 

 50 

 50 

 25 

 50 

Ground Surface

Concrete

Silt with Gravel (ML)
Red (10YR 4/6) silt, some clay, trace to little gravel; very dense; dry.

Silt (ML)
Olive yellow (2.5Y 6/6) silt, some clay; dense; dry.

Silt with Gravel (ML)
Red (10R 4/6) silt, some clay; trace to little gravel; very dense; dry.

Silt (ML)
Pale yellow (5Y 7/3) silt, some clay, some residual shale partings; dense; dry.

Weathered Bedrock and Silt (ML)
Greenish-gray (10Y 6/1) weathered shale; dense, friable; dry, moist between 11.0 and 
11.2 feet and also between 13.0 and 13.4 feet; faint oil odor between 11.0 and 11.2 
feet and also between 13.0 and 13.4 feet;  interbedded with thin (0.25 to 0.5-inch 
thick) layers of silt, some clay; very dense; dry.

Weathered bedrock
Gray (10YR 6/1) weathered shale; very dense, friable; dry.

Spoon refusal at 14.5 feet.

Silt (ML)
Greenish-gray (10BG 5/1) silt, some clay, laminated/mottled appearance; very dense; 
dry.

Parratt Wolff, Inc.
Doug Toma

David P. Bouchard 4.25

Boring Log:  

Project:  

Project No.:  

Location:  

Completion Date:  

Surface Elevation (feet AMSL*):  

TOC Elevation (feet AMSL*):  

Total Depth (feet):  

Borehole Diameter (inches):  

Subcontractor:    
Driller/ Operator:    

Geologist(s):    HSA  ID(inches):  
Downhole Air Hammer

Sample Data Subsurface Profile
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* AMSL= Above mean sea level

Method:



OW-5

Rollway Bearing Corp.

133928

Liverpool, NY

Aug. 26, 2003

Not determined

Not determined

16.5

8.25

 1 

 2 

 3 

 4 

 5 

 6 

 0.0 

 0.1 

 0.6 

 1.6 

 14.2 

 12.2 

 NA 

 NA 

 NA 

 NA 

 NA 

 NA 

 100 

 25 

 25 

 75 

 100 

 100 

Ground Surface

Concrete

Sand (SP)
Brown (10YR 4/3) to dark brown (10YR 3/3) fine to medium-grained sand, little silt, 
trace to little gravel; loose; dry; faint oil odor between 6.5 feet and 7.4 feet.

Silt (ML)
Olive (5Y 5/4) silt, some clay, trace remnant shale partings; medium dense to dense, 
no cohesiveness, non-plastic when wetted; dry, moist to wet between 8.0 and 9.1 feet; 
faint to moderate oil odor.

Weathered Bedrock
Greenish-gray (5GY 5/1) weathered shale; dense, friable; dry; moderate oil odor.  
Alternates with thin (0.5 to 0.75-inch thick) bands of greenish-gray clay  with residual 
shale partings; moist.

Not Sampled
Convert from 4.25-inch ID HSA to 3.75-inch OD Downhole Air Hammer.

Advanced 4.25 inch ID HSA to 16.5 feet to clear bridged bentonite at interface 
between Downhole Air Hammer and HSA.

Parratt Wolff, Inc.
Doug Toma

David P. Bouchard 4.25

Boring Log:  

Project:  

Project No.:  

Location:  

Completion Date:  

Surface Elevation (feet AMSL*):  

TOC Elevation (feet AMSL*):  

Total Depth (feet):  

Borehole Diameter (inches):  

Subcontractor:    
Driller/ Operator:    

Geologist(s):    HSA  ID(inches):  
Downhole Air Hammer

Sample Data Subsurface Profile
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* AMSL= Above mean sea level

Method:



OW-6

Rollway Bearing Corp.

133928

Liverpool, NY

Aug. 26, 2003

Not determined

Not determined

18

8.25
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 1.5 

 1.4 

 1.5 

 - 

 1.2 

 1.0 

 - 

 - 

 NA 

 NA 

 NA 

 NA 

 NA 

 NA 

 NA 

 NA 

 NA 

 NA 

 25 

 50 

 50 

 35 

 100 

 25 

 100 

 100 

Ground Surface

Concrete

Silty Sand (SM)
Brown (10YR 4/3) fine to medium-grained sand, trace to little silt and gravel; loose; 
dry.

Silt (ML)
Very dark grayish-brown (10YR 3/2) silt, little clay, trace organic material; medium 
dense; dry.

Silt (ML)
Olive (5Y 5/3) silt, some clay, some shale fragments and distinct partings; medium 
dense to very dense; dry.

Spoon refusal at 7.0 feet.

Weathered Bedrock
Greenish-gray (5GY 6/1) weathered shale; very hard, friable; dry; faint oil odor.

Spoon refusal at 8.7 feet.

Silt (ML)
Olive (5Y 4/3) silt, some clay; moist; medium dense.

Weathered Bedrock
Greenish-gray (5GY 6/1) weathered shale with distinct partings, some weak red (10 R 
4/4) 0.5 to 1.0-inch diameter clay nodules (sapprolites?) between 11.5 and 12.0 feet; 
dense to very dense, friable; dry; faint oil odor.
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Rollway Bearing Corp.

133928

Liverpool, NY

Aug. 27, 2003
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Ground Surface

Concrete

Silt (ML) 
Light olive brown (2.5Y 5/3) silt, some clay, trace to little shale fragments between 6.5 
and 7.0 feet, massive to laminated; dense to very dense, friable between 6.5 and 7.0 
feet; dry.

Weathed Bedrock
Gray (5Y 6/1) weathered shale; dense, friable; dry; occasional 0.25 to 0.5-inch thick 
clay layers; dense to very hard, friable; dry, moist between 11.2 and 11.4 feet; faint to 
moderate oil odor, trace free product (?) visible in some partings between 11.2 and 
11.4 feet.

Weathered Bedrock
Reddish-gray (5YR 5/2) to light yellowish-brown (2.5 Y 6/4) weathered shale; dense, 
friable; dry.
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APPENDIX 
 

 

F SITE MANAGEMENT PLAN 

  



 
 
 

 

 
 
 
 
The Site Managemet Plan (SMP) for the Former Rollway Bearing Corporation Facility, dated March 6, 2018, was 
submitted electronically to the New York State Department of Environmental Conservation (NYSDOH) and the New York 
State Department of Health.  A paper copy of the SMP was also submitted to the NYSDEC on March 7, 2018. 
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