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1. Introduction 

ARCADIS of New York, Inc. (ARCADIS), on behalf of the Ingersoll Rand Company, 

has prepared this 2013 Annual Monitoring Report for the former D.C. Rollforms Site 

(referred to hereafter as the Site) located in Jamestown, Chautauqua County, New 

York (Figure 1).  The work was performed in accordance with the New York State 

Department of Environmental Conservation (NYSDEC) approved Groundwater 

Collection and Treatment System Operation, Maintenance, and Monitoring Plan 

(OM&M Plan; ARCADIS 2008), and Site Management Plan (SMP; ARCADIS 2008).  

This 2013 Annual Monitoring Report covers the period from January 1, 2013 through 

December 31, 2013. 

The groundwater collection and treatment system (referred to herein as the ‘system’) 

consists of a vacuum enhanced pumping (VEP) system for the collection of 

constituents of concern (COC).  A description of the treatment system is provided 

below in Section 3.  The system was designed and constructed to recover and treat 

chlorinated volatile organic compounds (VOCs), total petroleum hydrocarbons (TPH), 

and non-aqueous phase liquid (NAPL) present in the subsurface at the Site.  The main 

COCs at the Site are trichloroethene (TCE), cis-1,2-dichloroethene (DCE), and vinyl 

chloride (VC). 

This report summarizes the overall remedial system performance and documents 

inspections and Site activities related to the SMP.  Extracted volumes of groundwater 

and vapor, contaminant mass removal estimates, and system performance data and 

evaluation are presented.  The report also provides an outlook on the 2014 operating 

period and any recommendations for modification to the system operation and/or 

monitoring programs (if necessary) in order to achieve the remedial objectives of the 

site.   

2. Background 

2.1 Site Location and Description 

The Site is located at 583 Allen Street in Jamestown, Chautauqua County, New York 

(Figure 1).  The Site is approximately 2.38 acres in size, and is a vacant parcel.  The 

vacant parcel is owned by Jamestown Allenco, LLC. and is bounded by Allen Street on 

the east, the Weber Knapp and Jamestown Urban Renewal Agency properties on the 

south, and the Chadakoin River on the west and northwest.  The adjacent north parcel 

is owned by Heavy Press and Tool, Inc.  This parcel contains a two-story building and 
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parking lot (Figure 2).  The Site is located in a mixed residential and commercial area, 

which is served by a public water supply and sanitary sewer.  The Site was listed in the 

registry of Inactive Hazardous Waste Disposal Sites in New York State in 1994.  The 

Site is currently classified as Class 4 under the NYSDEC Inactive Hazardous Waste 

Site program, which indicates a site that has been properly remediated and will require 

continued management. 

2.2 Summary of Remedial System Components 

The approved remedy for the Site was document the NYSDEC approved 100% 

Remedial Design Work Plan (ARCADIS, 2006).  The final remedy for this Site was 

documented in the Engineering Construction Completion Report (ARCADIS, 2009), 

which documented the remedial construction activities which were initiated in 

September 2006 and completed in June 2008.  The final remedy implemented for the 

D.C. Rollforms Site includes the following elements: 

• Installation of a steel interlocking sheet-pile wall (i.e., vertical barrier wall) at the top 

of the riverbank between the Chadakoin River and the Site; 

• Vacuum Enhanced Pumping technology utilizing submersible pneumatic pumps 

and a regenerative blower to remediate NAPL and VOCs in groundwater and soil; 

• Groundwater and soil vapor treatment system comprised an oil/water separator, 

solids filtration units, carbon filtration, and air stripping technologies; 

• Excavation of the soil between the vertical barrier wall and Chadakoin River; 

• Removal of abandoned Site storm water outfalls; 

• Riverbank reconstruction/stabilization and restoration including live plantings; 

• Covering and reseeding disturbed areas with 12-inches of clean soil; 

• The removal of sediment from the Chadakoin River; and 

• Fish habitat construction (e.g., wingwall structure) in the Chadakoin River. 
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The remedial system layout is shown on the site plan in Figure 2.  The groundwater 

collection system is designed to extract groundwater impacted by NAPL and VOCs 

consisting primarily of TCE, total DCE, and VC.  The extracted groundwater is treated 

via an oil/water separator (OWS), filtration, and air stripping prior to discharge to the 

publically owned treatment works (POTW) sanitary sewer under an Industrial Waste 

Water Discharge permit with the Jamestown Board of Public Utilities (BPU).  

2.3 Engineering Controls 

As part of the remedy as noted above in Section 2.2, engineering controls 

implemented and maintained at the D.C. Rollforms Site include: 

• Installation of a steel interlocking sheet-pile wall (i.e., vertical barrier wall) at the top 

of the riverbank between the Chadakoin River and the Site; 

• Vacuum Enhanced Pumping technology utilizing submersible pneumatic pumps 

and a regenerative blower to remediate NAPL and VOCs in groundwater and soil; 

and 

• Groundwater and soil vapor treatment system comprised an oil/water separator, 

solids filtration units, carbon filtration, and air stripping technologies. 

2.4 Institutional Controls 

Institutional controls have been implemented as part of the Remedial Action.  The 

Declaration of Covenants and Restrictions dated June 2005 by Jamestown Allenco 

addresses prohibitions on the property.  The prohibitions set forth in the declaration are 

summarized as follows: 

• The property is prohibited from ever being used for purposes other than 

commercial or industrial; 

• The use of groundwater underlying the property is prohibited without rendering it 

safe for drinking water or industrial/commercial purposes; and 

• The owner of the property shall continue to not interfere with any institutional and 

engineering controls the NYSDEC required Ingersoll Rand to put into place and 

maintain. 
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The covenants and restrictions run with the land and are binding upon all future owners 
of the property. 
 

3. System Operation Overview 

The general layout (e.g., wells, piping, and treatment building) of the remedial system 

is shown on Figure 2.  The remedial system includes fourteen (14) vacuum enhanced 

pumping wells (VEP-1 through VEP-14). 

3.1 Liquid Phase  

Groundwater and NAPL from the VEP wells is extracted by total fluids pneumatic 

pumps conveyed via below grade in individual 1-inch diameter piping to an onsite 

treatment building.  The groundwater and NAPL is then pumped into a common 

manifold inside the treatment building.  The groundwater and NAPL is then conveyed 

into the OWS (OWS-200) for removal of NAPL.  As noted in previous reports, recovery 

wells VEP-11, VEP-13, and VEP-14 are piped directly to the OWS.  A sequestering 

agent (Aries 2925) is injected into the process stream on the inlet side of the OWS to 

prevent iron and manganese-related fouling downstream in the system (e.g., OWS, 

process piping, cartridge filters and air stripper).  

Once the groundwater is pre-treated by OWS-200, the water flows by gravity to a 

storage tank (ST-300).  The water is then transferred in batch mode by transfer pump 

TP-300 through cartridge filters (CF-400 and CF-401) for the removal of residual 

suspended solids.  Following the cartridge filters the treatment process is equipped 

with a 400-pound (lb) liquid phase granular organically modified clay (LPGOC) filter 

vessel (ACF-400) for the treatment and removal of residual emulsified NAPL in the 

liquid phase process stream.  As noted in previous reports, the LPGOC vessel has 

been bypassed since shortly after startup due to the efficiency of the OWS.  However, 

if warranted, the LPGOC treatment process will be brought back online. 

Following filtration through the cartridge filters, groundwater is pumped through a low-

profile air stripper (AS-700) for the removal of dissolved phase organic compounds.  

Influent water enters at the top of the air stripper and flows downward by gravity 

through four aeration trays.  A countercurrent of air is blown up through 
3
16-in.-diameter holes in the aeration trays to create bubbles in the water, generating a 

large mass-transfer surface area from which the VOCs are volatilized.  VOCs are 

stripped from the water and discharged to the atmosphere through an 8-inch diameter 

stack.  The treated water flows into a sump at the bottom of the air stripper and is then 

discharged via transfer pump TP-700 from the air stripper to local Jamestown BPU 
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sanitary sewer manhole 3T6 located on Allen Street, through a 2-inch force main pipe 

located below grade (Figure 2).  

3.2 Vapor Phase  

Soil vapors are extracted from each VEP well and surrounding soil matrix, via vacuum 

generated by a regenerative blower (B-900).  The soil vapors are conveyed from each 

well by 2-inch diameter piping which is then tied into a common 4-inch diameter header 

located below grade.  Upon entering the treatment building the soil vapors passes 

through a liquid knockout tank (KT-900) which is designed to remove/collect any 

groundwater or condensate that may be extracted from the subsurface.  Following 

treatment through the knockout tank the soil vapor passes through a heat exchanger 

(HX-500) in order to reduce the temperature of the soil vapor stream discharged by the 

blower, thus maintaining the temperature of the soil vapor stream within the acceptable 

temperature limits of the vapor phase granular activated carbon (VPGAC).  The 

recovered soil vapor is treated via two (2) 2,000-lb VPGAC vessels (ASC-501 and 

ASC-502) arranged in series.  The VPGAC is used to remove VOCs from the soil 

vapor stream prior to being discharged to the atmosphere. 

3.3 Controls and Monitoring 

The system is designed to allow monitoring of the operational status of critical systems 

on a continual basis during operation and is equipped with a programmable logic 

controller (PLC).  System motors (e.g., air compressor, blowers, etc.) and sensors 

(e.g., transmitters, switches, etc.) are interlocked with the PLC.  Each of the major 

pieces of equipment and/or sensors are programmed via the PLC to automatically 

shutdown the system in the event the system malfunctions or a component failure 

occurs.  An automated system shutdown prevents the discharge of untreated 

groundwater or soil vapor and also protects the health and safety of system operators, 

should they be onsite during a system failure.  Additionally, the PLC is programmed 

with several non-critical alarm interlocks which notify system operators that routine 

maintenance needs to be completed (e.g., sequestering agent drum replacement, 

cartridge filter change-out, etc.) or if the system is shutdown. The process and 

instrumentation diagrams and equipment layout record drawings are included in 

Appendix A. 
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3.4 Riverbank and Cover System Inspections 

As outlined in the SMP, the following remedial design elements were constructed at 

the Site. 

• Soil cover of 12 inches in areas disturbed during construction; 

• Riverbank reconstruction including stabilization/erosion controls; 

• Wingwall structure; and 

• Riverbank plantings. 

Each of these areas is inspected in accordance with the schedule below: 

Frequency Responsible Person Actions 

Quarterly Project Engineer Inspections 

Annual Professional Engineer Certification 

 

The cover system, riverbank, and wingwall structure were inspected for erosion, 

sloughing, settlement or other indication of loss of integrity.  The riverbank plantings 

were observed for any signs of distress or lack of growth.  The results of the riverbank, 

site cover, and well inspections are summarized Section 6.2. 

3.5 Monitoring Well Inspections 

Recovery well and monitoring well integrity surveys are conducted quarterly to observe 

the surface conditions around each well, the condition of the concrete surface seal and 

presence of a secure locking cap and/or bolt down road box.  Periodically, the depth to 

bottom in all the wells is measured and compared to the original constructed well 

depth.  

4. System Operation and Maintenance 

The remedial system was operated from January to December during the 2013 

reporting period with only brief periods of shutdown due to scheduled operation and 

maintenance (O&M) and/or alarm conditions, as well as repairs and non-routine 

maintenance activities as discussed in Section 4.2. Monthly O&M site visits consisted 

of system inspection, recording of operating parameters, influent and effluent system 
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sampling, and investigation/troubleshooting of any alarm conditions.  System alarm 

verification was performed remotely via desktop software.  The O&M data generated 

during each monthly visit are summarized in quarterly progress reports as required by 

the Consent Order.  O&M related to each of the major system components (collection 

system, liquid and vapor treatment) are discussed below.  

4.1 Collection and Treatment System O&M 

The following O&M tasks were performed monthly on the remedial system (pneumatic 

pumps, air compressor, regenerative blower, transfer pump, and related equipment). 

4.1.1 Liquid Phase Treatment 

The following OM&M tasks were performed monthly, or as needed, with regards to the 

liquid phase extraction and treatment portion of the system: 

• Inspection of all pipes and fittings for potential leaks; 

• Checking air compressor (AC-600) coolant oil level and temperature to assure 

proper operation; 

• Inspection of pneumatic pumps (VEP-1 through VEP-14) for proper operation and 

repair/cleaning, as needed; 

• Inspection and cleaning of air stripper (AS-700) as needed; 

• Inspection of flow meter (FQI-700) to assure proper operation; 

• Monitor and record the system field gauge readings to determine if the system is 

operating within the designed operational ranges; 

• Check and record pressure readings at inlet and outlet of cartridge filters (CF-400 

and 401) to assure proper operation; 

• Change-out cartidge filters (CF-400 and 401), as needed; 

• Record total volume of groundwater recovered and average recovery flow rates; 
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• Maintain sequestering agent dosing rate and change-out drum as needed; 

• Collect system influent liquid phase samples and submit for laboratory analysis of 

site-specific COCs.  These results are summarized in Section 5.3; and 

• Collect system effluent liquid phase samples and submit for laboratory analysis as 

per the Industrial Wastewater Discharge permit, as set forth by the Jamestown 

BPU.  These results are summarized in Section 5.4.  

4.1.2 Vapor Phase Treatment 

The following OM&M tasks were performed monthly, or as needed, with regards to the 

vapor extraction and treatment portion of the system. 

• Inspection of all pipes and fittings for potential leaks; 

• Recording of the blower outlet temperature (TI-901 and TI-902); 

• Record extracted air flow rate (FIT-501); 

• Check and record pressure readings at inlet and outlet of the heat exchanger and 

vapor phase activated carbon vessels (ASC-501 and ASC-502) to assure proper 

operation; 

• Monitor the regenerative blower (B-900) for proper operation pressures and 

temperatures; 

• Influent vapor samples are collected and submitted for laboratory analysis of site-

specific COCs.  These results are summarized in Section 5.5; and 

• Effluent vapor samples are collected and submitted for laboratory analysis in order 

to monitor the system VOC emissions.  The VOC emissions are compared to the 

allowable annual mass flow per the NYSDEC effluent air standards set forth in the 

Division of Air Resources (DAR-1) Guidance.  These results are summarized in 

Section 5.5. 
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4.1.3 Recovery Well Inspections 

The following O&M tasks were performed quarterly or as needed with regards to the 

system recovery wells. 

• Record applied vacuum readings at individual VEP wells; 

• Observe pump operation (pump cycle-counter readings) at each recovery well and 

record cycle-counter total; and 

• Recovery well integrity surveys are conducted to observe the surface conditions 

around each well, the condition of the concrete surface seal and presence of a 

secure bolt down road box. 

4.1.4 Performance Monitoring Well Monitoring 

• Record induced vacuum readings at select monitoing wells; and 

• Record DTW/drawdown at site monitoring wells. 

4.1.5 Recordkeeping and Reporting 

Monitoring data were recorded on OM&M checklists and submitted as part of the 

quarterly progress reports to the NYSDEC.  As noted, influent and effluent liquid and 

vapor samples were submitted monthly for laboratory analysis.  The analytical results 

are used to evaluate system performance and to estimate the contaminant mass 

removal.    

4.2 Non-Routine O&M 

During the 2013 reporting period, the following system non-routine O&M activities were 

performed:  

• May 23, 2013 – Performed scheduled maintenance on the air compressor, 

including oil and filter change and air filter cleaning; 

• June 20, 2013 – Cleaned iron and manganese deposits from the air stripper trays 

and demister pad, and replaced the tray and door gaskets; 
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• June 21, 2013 – Pumped approximately 35 gallons of DNAPL and impacted 

groundwater from VEP-11, 12, 13, and 14 well sumps; 

• September 3, 2013 – Cleaning the process piping between transfer pump TP-300 

and air stripper AS-700 by removing iron and manganese mineral deposits; 

• October 2, 2013 – Additional riprap is placed at the top of the riverbank wall to 

repair areas of scour; 

• December 19, 2013 – Replace transfer pump TP-300; and 

• December 20, 2013 – Performed scheduled maintenance on the air compressor, 

including oil and filter change and air filter cleaning. 

No system process modifications were made during the 2013 reporting period.  

5. System Performance Monitoring 

The operational data collected during the monthly inspections of the system operation 

are summarized in the following sections.  Monthly system O&M logs have been 

provided with the quarterly Remedial Status Reports, and system liquid phase influent 

and vapor phase sample results have been submitted to NYSDEC’s EIMS 

Administrator in the required EQuIS Electronic Data Deliverable (EDD) format.  System 

liquid phase effluent analytical results have been provided with the Industrial 

Wastewater Discharge Monitoring Reports submitted on a monthly basis to the 

Jamestown BPU.  

5.1 Objectives of Monitoring 

During operation of the system, various data were collected and analyzed to evaluate 

the overall performance and effectiveness of the system.  This performance monitoring 

is intended to achieve the following objectives: 

• Evaluate total dissolved and vapor phase VOC and TPH, as well as NAPL 

recovered during the operational period; 

• Evaluate performance of the remedial system; 
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• Determine if any modifications to the system are required to enhance the system 

performance; and 

• Ultimately determine when remedial milestones or endpoints have been achieved.   

The performance monitoring results for 2013 are summarized below. 

5.2 System Operational Data 

The system operational data for 2013 is summarized in Table 1.  These data include the 

average and cumulative recovered groundwater and soil vapor flows, average applied 

vacuums to the recovery well network, and recovery well statuses.  

5.2.1 Groundwater Recovery/Extracted Liquid Flowrate 

During 2013, the groundwater collection system was operated with each VEP well 

online with the exception of temporary recovery well configuration changes and/or 

shutdowns associated with routine O&M activities, as well as non-routine O&M activities 

discussed in Section 4.2. 

It should be noted that recovery wells which were online but were in need of routine 

repairs and cleaning are identified as being online in Table 1. 

Total extracted groundwater flow readings were collected from the totalizing flowmeter 

(FQI-700).  The average monthly system groundwater extraction flow rates are included 

in Table 1.  A cumulative total of 12,121,910 gallons of groundwater has been 

recovered by the system from startup (January 2008) through December 18, 2013 

(Table 2).  The total flow recovered in 2013 was 1,890,310 gallons. The 2013 total flow 

corresponds to an average recovery rate of approximately 3.7 gallons per minute (gpm). 

5.2.2 Vapor Recovery/Extracted Vapor Flowrate 

The vapor phase extraction system was operational during the 2013 period with the 

exception of isolated shutdowns and/or temporary recovery well configuration changes 

due to routine O&M activities, as well as non-routine O&M activities discussed in 

Section 4.2.  . 

Extracted vapor flow rate readings were collected from the flowmeter (FIT-501) located 

in the vapor treatment system exhaust post the VPGAC vessel ASC-502 (i.e., post-
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blower/fresh air dilution valve) and ranged from 95 to 181 actual cubic feet per minute 

(acfm) during the operational months for the vapor phase extraction system during the 

2013 reporting period (Table 1).  These flow ranges correspond to an average recovery 

rate of approximately 141 acfm over the operational period for the vapor phase 

extraction system during 2013.  

5.2.3 Applied and Induced Vacuum 

The applied vacuum at the system knockout tank generated by regenerative blower B-

900 generally ranged from 70 to 92 inches of water column (in.W.C.).  The applied 

vacuum to the VEP wellheads was adjusted based on several factors which included 

observed vacuum at the wellhead, induced vacuum at select monitoring points, and 

seasonal groundwater elevations.  The average monthly VEP applied wellhead 

vacuums are included in Table 1.   

Induced vacuum measurements were recorded periodically throughout the reporting 

period at select monitoring wells. VEP isolation tests were conducted the week of 

November 18, 2013. Each VEP well was isolated for 2-3 hours, the following data was 

recorded:  

• Applied vacuum at VEP wellhead, values ranged from 34 in.W.C. (VEP-5) to 85 

in.W.C. (VEP-2) 

• Induced vacuum at nearby monitoring wells, values ranged from <0.0001 in.W.C. 

to -0.113 in.W.C (MW-8S). Induced vacuums measured in the area of the site, 

near VEP-1 and VEP-2, which exhibit the highest VOC concentrations in 

groundwater were as follows: 

o MW-8S: -0.113 in.W.C. 

o MW-12: -0.006 in.W.C. 

o MW-13: -0.025 in.W.C. 

5.3 System Influent Liquid Phase Analytical Results  

As outlined above, system influent groundwater samples were collected on a monthly 

basis.  The samples were collected from sample port SP-115 (OWS-200 influent 

chamber).  The samples were submitted for laboratory analysis of United States 



 
 

                 13 

 

2013 Annual Monitoring Report 
 
D.C. Rollforms Site,  
Jamestown, New York 
NYSDEC Site No. 907019 

 

 

Environmental Protection Agency (USEPA) Method 624 for VOCs, USEPA Method 

8015B for TPH gasoline range organics/diesel range organics (GRO/DRO), and 

USEPA Method 608 for PCBs (polychlorinated biphenyls).  All samples were submitted 

to Accutest Laboratories in Marlborough, Massachusetts.  

The influent sample concentrations were used to estimate total mass removal from the 

subsurface and to evaluate the relative changes in this mass removal rate over time.  

The mass removal estimate is generated using the monthly influent sample analytical 

data and the extracted groundwater flow totals.  The liquid phase monthly influent 

concentrations of TCE, total DCE, VC, TPH GRO/DRO, and PCBs in groundwater are 

provided in Table 3 and are illustrated graphically on Figure 3. 

Monthly influent system samples are collected from a single combined system influent 

sample port located on the influent side of the oil/water separator.  Recovery well 

statuses during influent liquid phase sampling events have been included in Table 3.   

Liquid phase influent concentrations during 2013 ranged from 4.8 to 90 micrograms per 

liter (g/L) for TCE, 52 to 316 g/L for total DCE, and non-detect to 281 g/L for VC.  

Influent concentrations of TPH GRO and DRO ranged from non-detect to 0.146 mg/L 

and from 0.346 to 2.14 mg/L, respectively.  It should be noted that the VOC and TPH 

concentrations detected in monthly system liquid samples are expected to vary based 

on what recovery wells are online during the sampling event, and cycling during the 

time of sample collection. 

5.4 System Effluent Treated Liquid Phase Analytical Results  

Pursuant to the effluent standards set by the Jamestown BPU Industrial Wastewater 

Discharge Permit (Permit No. 037), sampling consists of the monthly collection of four 

grab samples over an 8-hour period during a typical operational day.  These samples 

are analyzed for VOCs using USEPA Method 624, oil and grease (O&G) using USEPA 

Method 1664A, total suspended solids (TSS) using USEPA Method 2540D, and PCBs 

using USEPA Method 608.  All samples were submitted to Accutest Laboratories in 

Marlborough, Massachusetts.  Prior to final discharge to local sanitary sewer manhole 

3T6, the system effluent sample is collected from sample port SP-702 located post air 

stripper (AS-700). 

During 2013, the effluent discharge monitoring parameters were non-detect, estimated, 

and/or reported at quantities below the permitted effluent limits.  The effluent sample 

results are provided in Table 4. 
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5.5 System Vapor Influent Sampling & Analytical Results 

Influent vapor samples were collected on a monthly basis during the operational period 

for the soil vapor extraction portion of the system, and submitted for laboratory analysis 

of VOCs and TPH GRO by Method AM 4.02 to Microseeps, Inc. in Pittsburgh, 

Pennsylvania.  As with the extracted groundwater sampling, the purpose of the influent 

vapor sampling is to estimate the total VOC and TPH GRO mass removal from the 

subsurface, and to evaluate the relative changes in vapor phase mass removal rate 

over time as a result of the system operation.  The mass removal estimate is 

generated using the influent sample analytical data and the vapor flow rate recorded at 

the time of sampling. 

The monthly influent vapor concentrations of TCE, total DCE, VC, and TPH GRO are 

presented in Table 5, and are illustrated graphically on Figure 4.  The three 

predominant compounds detected in the influent vapor samples have been TCE, total 

DCE, and TPH GRO.  TCE was detected in all of the influent vapor samples with 

concentrations ranging from 225 to 1,074 microgram per cubic meter (g/m
3
).  Influent 

vapor concentrations of total DCE ranged from 467 to 1,557 g/m
3
.  Influent VC was 

below the method detection limit for each monthly influent vapor sampling event.  

Influent TPH GRO vapor samples ranged from non-detect to 4,403 g/m
3
. 

5.6 System Vapor Effluent Sampling & Analytical Results 

The purpose of the effluent sample collection is to ensure that the permit equivalent 

standards/guidance values are met as an air permit is not required for the Site.  During 

2013, regulatory guidance values were not exceeded.  The monthly effluent vapor 

concentrations of TCE, total DCE, VC, and TPH GRO are presented in Table 5.  A 

summary of effluent vapor concentrations as compared to guidance values is provided 

in Table 7. 

5.7 Groundwater Monitoring  

Groundwater monitoring activities were conducted on a quarterly basis in March, June, 

August, and November 2013.  Groundwater monitoring consisted of the collection of 

groundwater samples from monitoring wells and the measurement of water levels in 

monitoring wells to evaluate the hydraulic influence of the system.  

Sampling included the following thirteen (13) monitoring wells during 2013 to evaluate 

VOC concentration trends during remediation. 
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Quarterly Monitoring Wells: 

• MW-12 and MW-13 (adjacent to VEP-2) 

• MW-10R (adjacent to VEP-12) 

• MW-14 (adjacent to VEP-1 and VEP-2) 

• OW-6 (adjacent to VEP-3 and VEP-4) 

Semi-Annual Monitoring Wells: 

• MW-8S, (adjacent to VEP-2) 

• MW-9 (adjacent to VEP-13) 

• ESI-1 (adjacent to VEP-8) 

• ESI-2 (adjacent to VEP-6) 

• ESI-4R (adjacent to VEP-14) 

• ESI-6 (adjacent to VEP-1) 

• ESI-7 (adjacent to VEP-5) 

• OW-5 (adjacent to VEP-3 and VEP-4) 

Collection of groundwater samples was performed in accordance with the Field 

Sampling Plan (FSP) and consisted of purging three volumes of water from each well 

or purging until the well was dry.  Samples were then collected using low flow sampling 

techniques where feasible, and select wells were sampled using disposable bailers 

due to lack of water.  It should be noted that all groundwater sampling was conducted 

with the VEP system offline (i.e., static conditions).  All samples were submitted to 

Accutest Laboratories in Marlborough, Massachusetts for analysis of VOCs using 

USEPA Method 8260.  Groundwater analytical results are discussed in Section 6.3.2. 
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6. System Evaluation 

The following sections summarize the remedial system performance monitoring data 

from January 1, 2013 through December 31, 2013.  

6.1 Mass Recovery 

The estimated total mass recovered was calculated using the system influent dissolved 

and vapor phase analytical sampling results with the corresponding extraction flow rates 

(summarized in Section 5.2.1) and the NAPL volumes collected.  

6.1.1 Non-Aqueous Phase Liquid 

During the 2013 reporting period, approximately 2.5 gallons of dense non-aqueous 

phase liquid (DNAPL) was recovered by the collection and treatment system in the 

oil/water separator (OWS-200).  A summary of annual DNAPL removal is provided in 

Table 10. 

6.1.2 Dissolved Phase 

Influent groundwater laboratory analytical data were used to estimate dissolved phase 

VOC and TPH GRO/DRO mass recovery rates.  As shown in Table 2, influent VOC and 

TPH GRO/DRO levels and groundwater recovery rates were used to calculate the 

overall mass of VOCs recovered in the dissolved phase.  As indicated in Table 2, a total 

estimated mass of approximately 8.6 kilograms (kg) (19 lbs) of VOCs and TPH 

GRO/DRO were recovered in the dissolved phase during the 2013 reporting period.  

The breakdown of total mass removed during the 2013 reporting period is summarized 

as follows; TCE, 0.19 kg; total DCE, 1.118 kg; VC, 0.87 kg; TPH/GRO, 0.14 kg; and 

TPH/DRO, 6.3 kg.  

As the data presented in Table 2 indicate, total dissolved phase mass recovery rate 

estimates ranged from 3 to 37 grams per day, which corresponds to an average 

recovery rate of 23 grams per day.  The fluctuation in dissolved phase mass recovery 

rate is related to variability in influent mass concentrations in the extracted groundwater 

due to VEP well configurations, extraction rate, and precipitation recharge to the 

groundwater system.  The cumulative dissolved phase mass recovery of VOCs and 

TPH [GRO & DRO] is shown on Figure 5. 
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6.1.3 Vapor Phase 

Influent vapor sampling results, molecular weights, and total vapor extraction flow rates 

were utilized to estimate the vapor phase VOC and TPH/GRO mass recovery rate for 

the reporting period.  As the data presented in Table 6 indicate, the vapor phase mass 

recovery rate ranged from 0 to 60 grams per day during the operational period for the 

vapor extraction system.  As mentioned in the discussion of dissolved phase mass 

recovery rates, the fluctuation in vapor phase mass recovery rate is related to the VEP 

well configuration and groundwater elevations.  As Table 6 shows, a total estimated 

mass of 7.0 kg (15.4 lbs) of VOCs and TPH/GRO were removed in the vapor phase 

during 2013, corresponding to an average vapor phase mass recovery rate of 19 

grams per day over the entire reporting period.  The breakdown of total mass removed 

during the reporting period is summarized as follows: TCE, 1.1 kg; total DCE, 1.5 kg; 

and TPH/GRO, 4.4 kg.  The cumulative vapor phase mass recovered for VOCs and 

TPH [GRO] is shown on Figure 6. As expected, the mass transfer of VOCs from soil to 

vapor is predominantly limited to desorption and diffusion processes, as noted above 

for the dissolved phase. Therefore, mass removal rates in the vapor phase should be 

expected to decline over time as the Site is remediated. 

The VOC concentrations emitted following vapor phase treatment were used to 

calculate the estimated actual annual impact by following procedures described in the 

NYSDEC DAR-1 guidance document.  Neither the Short-Term Guidance 

Concentration (SGC) or Annual Guidance Concentration (AGC) values provided by 

NYSDEC DAR-1 were exceeded for the site-specific compounds.  A summary of 

effluent vapor concentrations as compared to guidance values is provided in Table 7.  

6.1.4 Total Mass Removal Trend 

The VEP system has recovered a cumulative total of approximately 374 kilograms (822 

lbs) and 173 kilograms (384 lbs) of dissolved and vapor phase VOCs, respectively, 

during the period of operation from startup in 2008 through December 2013 (Table 10). 

The mass removal rate had fluctuated for the liquid phase mass removed during each 

year of the operation from 2008 through 2012. However, in 2013 the liquid phase 

VOC/TPH mass removal rates dropped an order of magnitude. This drop in mass 

removal rates is largely attributable to the decrease in DRO in the system influent 

water samples.  As indicated in previous reports, the rate of recovery is expected to 

decrease as the mass removal becomes more dependent on desorption and diffusion 

processes rather advective movement and capture of VOCs.  
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The mass removal rate had generally dropped off and plateaued for the vapor phase 

VOC/TPH mass removed during each year of the operation from 2008 through 2012. 

In 2013 the vapor phase mass removal rates had noticeably dropped as compared to 

the 2011 and 2012 rates. This drop in mass removal rates is most likely attributable to 

the decrease in GRO in the system influent vapor samples.  As indicated in previous 

reports, the rate of recovery is expected to decrease as the mass removal becomes 

more dependent on desorption and diffusion processes rather advective movement 

and capture of VOCs, particularly for any lighter fraction VOCs and GRO compounds.  

Additionally, the precipitation and snow fall amounts during the 2013 season were 

relatively higher, as compared to 2012 period, this is evident in the reduced vapor 

phase extraction rates (141 acfm, 2013 and 223 acfm, 2012). 

As presented in Table 10, the dissolved and vapor phase mass recovered during 2013 

is estimated at 8.6 and 3.4 kg, respectively. Figure 6 also depicts annual mass 

recovery through 2013 for both the dissolved and vapor phases. This corresponds to a 

combined vapor and dissolved phase mass recovery of 12 kg (26.5 lbs) during the 

2013 reporting period.  

6.2 Site Cover and Riverbank Inspections 

During the 2013 reporting period the Site cover material and riverbank were inspected 

and recorded on inspection checklists (Appendix B) on a quarterly basis for the 

following: 

• Riverbank rip-rap stone condition; 

• Wingwall deflector condition and operation; 

• Riverbank live planting conditions; and 

• Site cover and erosion. 

6.2.1 Site Cover 

Some erosion of the Site cover was observed during the reporting period and on 

November 2, 2013 areas of scour and exposed geotextile along the top of the rip-rap 

were repaired with additional rip-rap. Based on the site inspections and observations 

the wingwall deflector appeared to be in place, and functional.   
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6.2.2 Riverbank Inspections 

Following the completion of the replanting efforts in November 2012, the replanting 

effort was evaluated during the 2013 monitoring periods. The new riverbank plantings 

were inspected weekly for the first two months and then monthly following installation 

to monitor the area for wildlife damage.  During the course of the 2013 reporting period 

the plants have shown significant grown and the measures taken to deter wildlife have 

appeared to be successful.    

6.3 Groundwater Monitoring Results 

The results of the groundwater monitoring program during 2013 are summarized in the 

following sections.  The groundwater monitoring program was performed in 

accordance with the Groundwater Collection and Treatment System OM&M Plan 

(ARCADIS 2008) unless otherwise noted.  Groundwater sampling was conducted with 

the system temporarily taken offline. 

6.3.1 Groundwater Elevation Data 

Water level data collected from the Site monitoring wells for 2013 are summarized in 

Table 8.  The groundwater elevations reflect the position of the water table within the fill 

material layer at the Site.  Groundwater elevations for the November monitoring event 

reflect non-pumping conditions with the VEP system temporarily offline, while the 

March, June, and August data show the water levels under pumping conditions.   

Overall, the water level data indicated that the system influences water levels in the 

vicinity of the VEP recovery wells, with drawdown typically in the range consistent with 

design estimates of 2 to 6 feet in adjacent monitoring wells.  

Water levels in Site wells will continue to be collected on a quarterly basis during the 

groundwater monitoring program, and periodically to check hydraulic influence of the 

VEP wells. 

6.3.2 Laboratory Analytical Results 

During the 2013 reporting period, groundwater samples were collected from thirteen 

(13) monitoring wells to monitor groundwater quality and evaluate the performance of 

the system.  A summary of the 2013 groundwater monitoring analytical results, along 

with historical data, is shown in Table 9.  Historical TCE, DCE (total), and VC 
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concentration trends in groundwater for monitoring wells are depicted on Figures 7A, 

7B, and 7C.     

The following selected observations were made with respect to the groundwater 

analytical data during 2013: 

• Consistent with the historical results for the Site, the primary VOCs detected in 

groundwater are TCE, total DCE and VC, with the majority of the VOC mass within 

the southern end of the Site near recovery wells VEP-1 and VEP-2. 

• VOC concentrations at monitoring wells MW-8S, MW-13 and MW-14 fluctuated 

within ranges established since the recovery system startup, which include MW-14 

VOC concentrations being approximately an order of magnitude less than before 

the system startup in 2008.   

• While VOC concentrations at monitoring wells OW-5 and OW-6 have shown 

fluctuation that is attributable to recovery well operation and seasonal groundwater 

levels, both have shown an overall downward trend in TCE, total DCE and VC over 

the past four years.  Concentrations of TCE were 1 µg/L, or less at OW-5 and OW-

6 respectively for the November groundwater sampling event.  

• VOC concentrations at replacement wells ESI-4R and MW-10R generally 

remained within ranges established since installation in 2010. ESI-4R has a history 

of being dry enabling the well to be sampled. This was the case during the March 

2013 groundwater sampling event.  

• Concentrations of TCE, total DCE and VC at monitoring well ESI-1 and ESI-2 

which are located adjacent to the Chadakoin River and upgradient from the vertical 

barrier wall, continues to remain below the laboratory detection limits and the 

NYSDEC groundwater standards since starting up the remedial system.  

• The 2013 groundwater sampling event showed VOC concentrations at well ESI-7 

were consistent with other post-system startup concentrations. Results for the 

March and August sampling events were below the laboratory detection limits.    

• Consistent with the historical Site results since the startup of the remedial system, 

TCE, total DCE, and VC are below or near laboratory detection levels in 

groundwater at the northwest corner of the Site in well MW-9 near the Chadakoin 

River. 
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• Consistent with the historical Site results since the startup of the remedial system, 

TCE, total DCE, and VC remain below or near laboratory detection levels in 

groundwater at the southeast (upgradient) corner of the Site in well ESI-6. 

7. Conclusions and Recommendations 

The following sections summarize the system operation during the 2013 reporting 

period and also the operational goals for the 2014 – 2015 reporting period. 

7.1 System Performance Summary  

Data from the 2013 reporting period indicate that the VEP system has been effective at 

recovering dissolved and vapor phase VOC mass and NAPL from the subsurface at the 

Site.   

The performance effectiveness of the remedial system is summarized through the 

following metrics: 

• A sustained average groundwater extraction rate of 3.7 gpm from the VEP well 

network was observed during the reporting period. 

• An average soil vapor extraction rate of 141 acfm from the VEP well network was 

observed during the reporting period. 

• The groundwater elevation data indicate that the VEP well network is effective at 

dewatering the fill material in the vicinity of the recover wells thus making more 

adsorbed phase mass available via vacuum extraction through in-situ stripping and 

bio-venting processes. 

• Induced vacuums were measured at select monitoring wells which indicate 

pneumatic conductivity in the subsurface thus promoting lateral air flows in the 

sub-surface, and further indicating that lighter fraction petroleum compounds (e.g., 

VOCs and TPH GRO) can be stripped from the vadose soil and groundwater 

surface to address residual sheens. Additionally, the induced air flows in the 

subsurface enhances any aerobic microbial degradation (i.e., bioventing) of the 

remaining residual, heavier fraction petroleum compounds (e.g. TPH DRO) that 

are remaining in the subsurface soil and groundwater. 
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• Field measurements of the system influent soil vapor stream were recorded with a 

photoionization detector (PID), the measurements ranged from 111 ppmv (VEP-

11) to 1,735 (VEP-14) ppmv indicating that SVE is successfully removing VOCs 

from the subsurface environment. 

• Approximately 2.5 gallons of DNAPL were recovered by the remedial system 

during the 2013 reporting period.  Since starting the system in January 2008, an 

estimated cumulative total of 324 gallons of DNAPL have been recovered. 

• An estimated total mass of 8.6 kg and 3.4 kg were recovered in the dissolved and 

vapor phase in 2013, respectively.  Since starting the system (January 2008) an 

estimated cumulative total mass of 375 kg and 173 kg have been recovered in the 

dissolved and vapor phases, respectively (Table 10). 

• VOC concentrations in monitoring wells ESI-1, ESI-2, ESI-6, ESI-7, and MW-9 

continue to remain below NYSDEC groundwater standards. 

• Groundwater quality changes in the area of monitoring wells MW-8S, MW-12, MW-

13, and MW-14 continue to fluctuate in response to the operation of the remedial 

system, however, VOC concentrations in monitoring well MW-14 remain below 

pre-system concentrations.   

As part of the annual certification under the Site Management and OM&M Plans the 

Site engineering controls have been maintained and remain in place functioning as 

designed with the exception of noted shutdowns due to non-routine system 

maintenance.  The engineering controls include the following: 

• Soil cover and vegetative growth across the Site in previously disturbed areas; 

• Riverbank and stabilization erosion controls; 

• Wingwall deflector; 

• Vertical hydraulic barrier wall; 

• Groundwater recovery and soil vapor extraction via VEP (i.e., recovery) wells; and 

• Remedial system operation and maintenance.  
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7.2 Goals for 2014 -2015 System Operation 

System operation and performance monitoring will continue to focus on optimizing 

mass removal rates through the operation of VEP well network, evaluating individual 

recovery well mass removal rates, and continued operation and maintenance of the 

remedial system process equipment and components.  

The goals for system operational activities during 2014/15, as well as activities already 

conducted in the first several months of 2014, are as follows: 

• Conduct water level measurements at all monitoring wells to monitor hydraulic 

influence of the system.  Water level measurements are generally collected during 

quarterly groundwater sampling events and periodically as deemed appropriate.  

Water level measurements have been collected during the first quarter 

groundwater monitoring events completed in March 2014. 

• Continue to collect groundwater samples on a quarterly basis from selected 

monitoring wells MW-10R, MW-12, MW-13, MW-14, and OW-6.  The first and 

second quarterly groundwater sampling events were conducted in March and June 

2014, respectively. 

• Continue to collect groundwater samples on a semi-annual basis from select 

monitoring wells ESI-1, ESI-2, ESI-4R, ESI- 6, MW-8S, MW-9, and OW-5. The first 

semi-annual groundwater sampling event was conducted in March 2014. 

• Continue to monitor the treatment system for mass removal efficiency and VOC 

breakthrough based on field screening and/or laboratory analysis of samples 

collected from the system influent and effluent sample points. 

• Collect monthly system effluent samples as required by the Jamestown BPU 

Industrial Wastewater Discharge Permit. 

• Continue operation of the system while performing the required liquid/vapor flow 

and vacuum adjustments at each of the recovery wells to optimize system 

performance and efficiency, and maximize contaminant mass removal rates. 

• Continue NAPL recovery efforts. 
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• Monitor COC concentrations in the system vapor phase exhaust and compare to 

the NYSDEC DAR-1 Annual Guidance Concentration Air Modeling Analysis to 

ensure that the estimated actual annual mass emitted does not exceed the 

allowable annual mass flow, as per NYSDEC DAR -1. 

• Monitor treatment system mechanical and electrical components remotely via the 

PLC. 

• Continue to collect monthly influent samples to track mass removal in the vapor 

and liquid phases.   

• Perform O&M activities (e.g., liquid phase cartridge filter change-outs, pneumatic 

pump cleaning as needed, sequestering agent drum replacement, air stripper 

cleaning, air compressor/blower maintenance per OM&M plan). 

• Monitor operation of the system and adjusted vacuum and pumping rates to 

recovery wells, as necessary, to optimize groundwater and vapor extraction rates. 

7.3 Soil Vapor Investigation 

On behalf of Ingersoll Rand Company, ARCADIS prepared and submitted the Soil 

Vapor Investigation Work Plan (ARCADIS, July 11, 2014) in response to the NYSDEC 

letter dated May 5, 2014 regarding the potential for off-site migration of soil vapor at the 

Site. The May 5, 2014 letter from NYSDEC requested sampling to address the 

potential for off-site migration of chlorinated VOCs and petroleum hydrocarbons in two 

areas: (1) the pipe bedding around the treatment system effluent line connecting to the 

public sanitary sewer on the east side of Allen Street, and (2) the neighboring Weber 

Knapp building complex.  
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Tables



Table 1.  System Operational Data for 2013, DC Rollforms Site, Jamestown, New York.

1/10/13 2/24/13 3/29/13 4/16/13 5/15/13 6/19/13 7/25/13 8/22/13 9/12/13 10/29/13 11/13/13 12/18/13

78 84 88 85 85 92 80 74 70 80 84 76

150 132 129 129 130 125 147 180 181 138 95 155

213,630 367,750 286,910 147,060 16,530 209,920 194,630 131,100 43,200 87,260 32,330 159,990

4.8 5.7 5.7 3.0 0.5 5.0 3.8 3.4 1.1 1.3 1.5 3.2

Liquid Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Vapor Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Liquid Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Vapor Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Liquid Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Vapor Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Liquid Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Vapor Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Liquid Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Vapor Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Liquid Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Vapor Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Liquid Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Vapor Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Liquid Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Vapor Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Liquid Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Vapor Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Liquid Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Vapor Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Liquid Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Vapor Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Liquid Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Vapor Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Liquid Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Vapor Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Liquid Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Vapor Phase On (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y

Notes: 

Definitions:

"--" - not applicable

 acfm - actual cubic feet per minute

 gpm - gallons per minute

 in.W.C. - Inches of Water Column

 N - No

 SVE - Soil Vapor Extraction

 VEP - Vacuum Enhanced Pumping

 Y - Yes

Date

VEP-1

VEP-2

SVE Blower Applied Vacuum (in. W.C.)

Vapor Extraction Flowrate (acfm)

Monthly System Flow (gallons)

Monthly System Influent (gpm)

System Parameters

V
a

c
u

u
m

 E
n

h
a

n
c
e

d
 P

u
m

p
in

g
 (

V
E

P
) 

W
e

lls

VEP-3

VEP-4

VEP-5

VEP-6

VEP-7

VEP-8

Recovery Well Statuses
(1)

VEP-14

VEP-9

VEP-10

VEP-11

VEP-12

VEP-13

1. Recovery wells for which total fluids pneumatic pumps were online but observed to be in need of routine cleaning and/or repairs and therefore not recovering groundwater are 

considered to have liquid phases on in this table.  Recovery well statuses do not necessarily reflect the recovery well configuration for the corresponding monthly influent sampling 

events.
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Table 2. Cumulative Dissolved Phase VOC and TPH Mass Recovery for 2013, DC Rollforms Site, Jamestown, New York.

1/10/13 89.6 316 281 ND 0.83 10,445,230 808,677 0.046 0.196 0.182 0.000 0.336 0.046 0.196 0.182 0.000 0.336 0.761 31 0.025

2/24/13 19.5 116 75.2 ND 0.346 10,812,980 1,392,085 0.076 0.301 0.248 0.000 0.819 0.122 0.497 0.430 0.000 1.154 2.204 76 0.032

3/29/13 28.7 175 55.6 0.116 0.585 11,099,890 1,086,072 0.026 0.158 0.071 0.063 0.506 0.148 0.655 0.501 0.063 1.660 3.028 109 0.025

4/16/13 17.7 91.2 48.3 0.146 1.13 11,246,950 556,682 0.013 0.074 0.029 0.073 0.477 0.161 0.729 0.530 0.136 2.137 3.694 127 0.037

5/15/13 14.7 116 118 ND 1.23 11,263,480 62,573 0.001 0.006 0.005 0.005 0.074 0.162 0.735 0.535 0.141 2.211 3.785 156 0.003

6/19/13 21.7 119 123 0.116 1.05 11,473,400 794,633 0.006 0.093 0.096 0.000 0.906 0.168 0.829 0.631 0.141 3.117 4.886 191 0.031

7/25/13 11.7 201 ND ND 1.10 11,668,030 736,754 0.004 0.118 0.091 0.000 0.792 0.172 0.947 0.722 0.141 3.909 5.891 227 0.028

8/22/13 4.8 64.2 100 ND 1.01 11,799,130 496,267 0.004 0.066 0.050 0.000 0.524 0.177 1.012 0.771 0.141 4.433 6.534 255 0.023

9/12/13 3.5 52.3 41.9 ND 1.25 11,842,330 163,530 0.001 0.010 0.012 0.000 0.185 0.177 1.022 0.783 0.141 4.617 6.740 276 0.010

10/29/13 13 149 186 ND 1.97 11,929,590 330,315 0.003 0.033 0.038 0.000 0.532 0.180 1.055 0.821 0.141 5.149 7.346 323 0.013

11/14/13 8.7 79.3 66.9 ND 2.14 11,961,920 122,382 0.001 0.014 0.015 0.000 0.251 0.181 1.069 0.836 0.141 5.401 7.628 339 0.018

12/18/13 7.5 82.4 52.8 ND 0.744 12,121,910 605,628 0.005 0.049 0.036 0.000 0.873 0.186 1.118 0.872 0.141 6.274 8.591 373 0.028

1,890,310 0.023

3.7

Notes:

 1. Total cumulative flow is estimated based on the system flowmeter FQI-700. 

 2. DCE (total) is the sum of 1,1-Dichloroethene, cis-1,2-Dichloroethene, and trans-1,2-Dichloroethene.

Definitions:

 DCE - Dichloroethene

 DRO - Diesel Range Organics

 GRO - Gasoline Range Organics

 kg - kilograms

 L - Liters

 mg/L - milligrams per liter

 ND - Non-detect

 TCE - Trichloroethene

 TPH - Total Petroleum Hydrocarbons

 µg/L - micrograms per liter

 VC - Vinyl Chloride

 VOC - Volatile Organic Compounds

gal - gallons

gpm - gallons per minute

Date

TPH 

[DRO]

TCE 

(µg/L)

DCE
(2) 

(total)

VOC and TPH [GRO & DRO] Mass Removed

TPH [GRO]

DCE
(2) 

(total) 

(µg/L)

Estimated 

2013 

Cumulative 

Mass Removal 

(kg)
VC

TPH 

[GRO] 

(mg/L)

TPH 

[DRO] 

(mg/L)

TCE

Influent VOC and TPH [GRO & DRO] 

Concentrations Total
(1) 

Cumulative 

Flow 

(gallons)

Total Flow 

Per 

Reporting 

Period (L) VC

2013 Avg. Flow (gpm)

Estimated Mass Removed Per 
(3)

Reporting Period (kg)

 3. Estimated mass removed per reporting period is calculated from influent mass concentration and volume of groundwater recovered. Influent mass concentrations used for calculations are the average of the concentrations from the previous and current monthly 

events.

VC 

(µg/L)

2013 Cumulative Mass Recovery Rate (kg/day)

Cumulative 

Days 

Operating

Estimated Mass 

Removal Rate Per 

Reporting Period 

(kg/day)
TPH 

[GRO]

TPH 

[DRO]

Estimated Cumulative Mass Removed (kg)

TCE
DCE

(2) 

(total)

2013 Total Flow (gal)
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Table 3. TCE, DCE (total), VC, TPH, and PCBs in System Influent Water Samples in 2013, DC Rollforms Site, Jamestown, New York.

TCE DCE (total)
(2) VC GRO DRO

1/10/2013 89.6 316 281 ND 0.83 ND VEP-1 through VEP-14

2/24/2013 19.5 116 75.2 ND 0.346 ND VEP-1 through VEP-14

3/29/2013 28.7 175 55.6 0.116 0.585 ND VEP-1 through VEP-14

4/16/2013 17.7 91.2 48.3 0.146 1.13 ND VEP-1 through VEP-14

5/15/2013 14.7 116 118 ND 1.23 ND VEP-1 through VEP-14

6/19/2013 21.7 119 123 ND 1.05 ND VEP-1 through VEP-14

7/25/2013 11.7 201 ND ND 1.1 ND VEP-1 through VEP-14

8/22/2013 4.8 64 100 ND 1.01 ND VEP-1 through VEP-14

9/12/2013 3.5 52 42 ND 1.25 ND VEP-1 through VEP-14

10/29/2013 13 149 186 ND 1.97 ND VEP-1 through VEP-14

11/14/2013 8.7 79.3 66.9 ND 2.14 ND VEP-1 through VEP-14

12/18/2013 7.5 82 53 ND 0.744 ND VEP-1 through VEP-14

Notes:

Definitions:

 D - Identifies an analysis that used a secondary dilution factor

 DCE - Dichloroethene

 DRO - Diesel Range Organics

 E - Sample concentration exceeded calibration range

 GRO - Gasoline Range Organics

 mg/L - milligrams per liter

  ND - Non-Detect

 NS - Not Sampled for

 PCB - Polychlorinated Biphenyls

 TCE - Trichloroethene

 TPH - Total Petroleum Hydrocarbons

 µg/L - micrograms per liter

 VC - Vinyl Chloride

 VOCs - Volatile Organic Compounds

Date

 2. DCE (total) includes the sum of 1,1-Dichloroethene, cis-1,2-Dichloroethene, and trans-1,2-Dichloroethene.

 1. Samples analyzed for VOCs using US EPA Method 624. Samples analyzed for TPH [GRO] and TPH[DRO] using US EPA 

Method 8015 B. Samples analyzed for PCB using US EPA Method 608.

VEP Wells Online During Monthly System Influent 

Sampling Event

VOCs (µg/L)
(1)

TPH (mg/L)
(1)

PCB (µg/L)
(1)
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Table 4.  TCE, DCE (total), VC, PCBs, TSS, Oil & Grease, and pH in System Effluent Water Samples in 2013, 

DC Rollforms Site, Jamestown, New York.

TCE (µg/L)
DCE (total)

(2) 

(µg/L)
VC (µg/L)

ND 350

Notes:

Definitions:

"--" - Indicates data not available

 DCE - Dichloroethene

 mg/L - milligrams per liter

 ND - Non-detect

 PCB - Polychlorinated Biphenyls

 s.u. - standard units

 TCE - Trichloroethene

 TSS - Total Suspended Solids

 µg/L - micrograms per liter

 VC - Vinyl Chloride

2/24/2013

3/29/2013

4/16/2013

ND

ND ND ND

ND ND ND

ND ND

10/29/2013

ND ND

TSS (mg/L)
Oil & Grease 

(mg/L)
pH (s.u.)

VOCs

PCB (µg/L) 
Date

Local Discharge Limit

2,130 µg/L (Total VOCs) 100

Analyte
(1)

5.5 - 10

NDND

ND ND

13.0ND

ND 23.0

ND

ND

12/18/2013

11/14/2013

ND ND

ND ND

ND ND

5/15/2013

6/19/2013

7/25/2013

8/23/2013

9/12/2013

ND ND

NDND

ND ND

ND ND

ND ND

1/10/2013

ND

ND ND

NDND

ND ND

10.0

ND

NDND

ND

ND ND

ND

ND

ND

ND

ND ND

ND

ND

7.5

8.0

8.1

8.0

ND ND 7.8 8.0

ND
ND

ND

ND

ND ND

ND ND

ND ND

ND

ND

ND ND

ND 8.2

8.0

8.07.6

NDND

ND ND 8.1

7.5 7.7

7.9

8.2

7.9

8.07.7

8.1

8.1

8.1

8.0

ND

ND

ND

ND

8.2

7.9

7.9ND

NDND

ND

ND

ND

ND

ND 8.0ND

ND

8.1

7.2 8.1

8.1

7.98.0

ND

7.5ND

ND 7.9

NDND

ND

 2. DCE (total) includes the sum of 1,1-Dichloroethene, cis-1,2-Dichloroethene, and trans-1,2-Dichloroethene.

 1. System effluent water samples collected via sample port SP-702 located after the air stripper. Samples analyzed for TCE, DCE (total), VC, 

PCB, and TSS consisted of four effluent samples collected during a typical operating day that were composited at the laboratory. Samples 

analyzed for Oil & Grease and pH were not composited. Samples analyzed for TCE, DCE (total), and VC using US EPA Method 624. Samples 

analyzed for PCB using US EPA Method 608. Samples analyzed for TSS using US EPA Method 160.2. Samples analyzed for Oil & Grease using 

US EPA Method 1664. pH measured in field.

7.9 8.3

8.38.3ND

8.0 8.1

8.27.8

8.1 8.1ND

NDND

ND

ND

ND 7.9 8.4

8.0

7.8

ND
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Table 5. TCE, DCE (total), VC and TPH in System Influent and Effluent Vapor Samples in 2013, DC Rollforms Site, Jamestown, New York

ppbv µg/m
3 ppbv µg/m

3 ppbv µg/m
3 ppbv µg/m

3

Influent 110 590.7 87 467.19 ND NA ND NA

Effluent ND NA 240 1288.8 ND NA ND NA

Influent 110 590.7 160 859.2 ND NA ND NA

Effluent ND NA 190 1020.3 ND NA ND NA

Influent 73 392.01 110 590.7 ND NA ND NA

Effluent ND NA 220 1181.4 ND NA ND NA

Influent 42 225.54 190 1020.3 ND NA ND NA

Effluent ND NA 64 343.68 ND NA ND NA

Influent 160 859.2 100 537 ND NA ND NA

Effluent ND NA 45 241.65 ND NA ND NA

Influent 83 445.71 210 1127.7 ND NA ND NA

Effluent ND NA 95 510.15 ND NA ND NA

Influent 170 912.9 200 1074 ND NA 820 4403.4

Effluent ND NA 190 1020.3 ND NA ND NA

Influent 200 1074 200 1074 ND NA ND NA

Effluent ND NA 300 1611 ND NA ND NA

Influent 130 698.1 180 966.6 ND NA ND NA

Effluent ND NA 250 1342.5 ND NA ND NA

Influent 82 440.34 100 537 ND NA ND NA

Effluent ND NA 140 751.8 ND NA ND NA

Influent 51 273.87 290 1557.3 ND NA ND NA

Effluent ND NA 62 332.94 ND NA ND NA

Influent 52 279.24 88 472.56 ND NA ND NA

Effluent ND NA 360 1933.2 ND NA ND NA

Notes:

 2. DCE (total) includes the sum of 1,1-Dichloroethene, cis-1,2-Dichloroethene, and trans-1,2-Dichloroethene.

Definitions:

 DCE - Dichloroethene

 GRO - Gasoline Range Organics

 J - Indicates an estimated value

 ND - Non-detect

 NS - Not Sampled

 ppbv - parts per billion by volume

 SVE - Soil Vapor Extraction

 TCE - Trichloroethene

 TPH - Total Petroleum Hydrocarbons

mg/m
3
 - micrograms per cubic meter

 VC - Vinyl Chloride

 1.  Influent vapor sample collected via sample port SP-900 located before the liquid knockout tank. Effluent vapor sample collected via sample port SP-

503 located after VPGAC vessel ASC-502. Samples analyzed using Microseeps, Inc. Method AM 4.02.

10/29/2013

11/14/2013

VEP-1 through VEP-14

VEP-1 through VEP 14

VEP-1 through VEP-1412/19/2013

Sample 

Location

7/25/2013

9/12/2013

1/10/2013

2/24/2013

3/29/2013

4/16/2013

5/15/2013

6/19/2013

8/22/2013

Date

VEP-1 through VEP-14

VEP-1 through VEP-14

VEP-1 through VEP-14

VEP Wells Online During 

Monthly System Influent 

Sampling Event

VEP-1 through VEP-14

VEP-2 through VEP-14

VEP-1 through VEP-14

VEP-1 through VEP-14

VEP-1 through VEP-14

TCE DCE (total)
(2) VC  TPH [GRO] 

VEP-1 through VEP-14
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Table 6. Cumulative Vapor Phase VOC and TPH Mass Recovery for 2013, DC Rollforms Site, Jamestown, New York.

(days) (min)

1/10/13 0.11 0.087 ND ND 590.7 467.19 ND ND 0.592 0.346 ND ND 150 31 44640 189,609,293 0.077 0.078 0.000 0.000 0.077 0.078 0.000 0.000 0.16 31 0.005

2/24/13 0.11 0.16 ND ND 590.7 859.2 ND ND 0.592 0.636 ND ND 132 45 64800 242,210,580 0.143 0.119 0.000 0.000 0.221 0.197 0.000 0.000 0.42 76 0.006

3/29/13 0.073 0.11 ND ND 392.01 590.7 ND ND 0.393 0.437 ND ND 129 33 47520 173,584,249 0.086 0.093 0.000 0.000 0.306 0.290 0.000 0.000 0.60 109 0.005

4/16/13 0.042 0.19 ND ND 225.54 1020.3 ND ND 0.226 0.755 ND ND 129 18 25920 94,682,318 0.000 0.000 0.000 0.000 0.306 0.290 0.000 0.000 0.60 127 0.000

5/15/13 0.16 0.10 ND ND 859.2 537.00 ND ND 0.862 0.397 ND ND 130 29 41760 153,726,244 0.132 0.061 0.000 0.000 0.439 0.351 0.000 0.000 0.79 156 0.007

6/18/13 0.083 0.21 ND ND 445.71 1127.7 ND ND 0.447 0.834 ND ND 125 34 48960 173,298,816 0.113 0.107 0.000 0.000 0.552 0.458 0.000 0.000 1.01 190 0.006

7/25/13 0.17 0.2 ND 0.82 912.9 1074 ND 4403.4 0.915 0.795 ND 2.821 147 37 53280 221,781,708 0.151 0.181 0.000 0.313 0.703 0.638 0.000 0.313 1.65 227 0.017

8/22/13 0.2 0.2 ND ND 1074 1074 ND ND 1.077 0.795 ND ND 180 28 40320 205,512,008 0.205 0.163 0.000 0.290 0.908 0.802 0.000 0.603 2.31 255 0.023

9/28/13 ND 0.25 ND ND ND 1342.5 ND ND ND 0.993 ND ND 181 37 53280 273,078,158 0.294 0.244 0.000 0.000 1.202 1.046 0.000 0.603 2.85 292 0.015

10/29/13 0.082 0.1 ND ND 440.34 537 ND ND 0.442 0.397 ND ND 138 31 44640 174,440,549 0.077 0.121 0.000 0.000 1.279 1.167 0.000 0.603 3.05 323 0.006

11/14/13 0.051 0.29 ND ND 273.87 1557.3 ND ND 0.275 1.152 ND ND 95 16 23040 61,979,812 0.022 0.048 0.000 0.000 1.301 1.215 0.000 0.603 3.12 339 0.004

12/19/13 0.052 0.088 ND ND 279.24 472.56 ND ND 0.280 0.350 ND ND 155 35 50400 221,210,842 0.061 0.166 0.000 0.000 1.362 1.381 0.000 0.603 3.35 374 0.006

141 0.009

Notes:

1. Vapor results were converted to mg/m3 and mg/L using Microseeps unit conversion factors, assuming a temperature of 25 C (+ 273.15 K), and gas constant, 0.08206 l*atm/(mol*K).

 2. Volumes of air treated are estimated values.

 4. DCE (total) is the sum of 1,1-Dichloroethene, cis-1,2-Dichloroethene, and trans-1,2-Dichloroethene.

 5. Conversion of TPH[GRO] from ppmv to µg/L assumes molecular weight approximately equal to hexane, temperature of 25ºC, and pressure of 1 atmosphere.

Definitions:

 acfm - actual cubic feet per minute

 DCE - Dichloroethene

 GRO - Gasoline Range Organics

 kg - kilograms

 L - Liters

 min - minutes

 ND - Non-detect

 NS - Not Sampled

 ppmv - parts per million by volume

 TCE - Trichloroethene

 TPH - Total petroleum hydrocarbons

 µg/L - micrograms per liter

 VC - Vinyl Chloride

 VOC - Volatile Organic Compounds

Influent VOC and TPH [GRO]
(1) 

Concentrations (µg/m
3
)

TCE
DCE

(4) 

(total)
VC

TPH 

[GRO]
TCE

DCE
(4) 

(total)
VC

TPH 

[GRO]

TPH
(5) 

[GRO]
TCE

DCE
(4) 

(total)

TPH 

[GRO]

Period 

Duration

 Reporting PeriodVapor 

Extraction 

Flow Rate 

(acfm) VCVC

Volume Of
(2) 

Air Treated (L)

4

Estimated
(2) 

Mass Recovery 

Rate Per 

Reporting 

Period (kg/day)

Estimated
(2) 

2013 

Cumulative 

Mass 

Recovery (kg)

Mass of Component Recovered
(3) 

Per Reporting Period (kg)
Cumulative 

Days 

Operating

Cumulative Mass Recovered (kg)

TCE
DCE

(4) 

(total)

Avgerage Flowrate (acfm)

 3. Estimated mass recovery rate calculated from monthly influent mass concentration and estimated vapor extraction rate. Influent concentrations used are averages of those from the previous and current monthly events.

Date

Influent VOC and TPH [GRO] 

Concentrations (ppmv)

Influent VOC and TPH [GRO] 

Concentrations (µg/L)

2013 Cumulative Mass Recovery Rate (kg/day)

VC
TPH 

[GRO]
TCE

DCE
(4) 

(total)
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Table 7. Summary of Effluent VOC Concentrations vs. Guidance Concentrations in 2013, DC Rollforms Site, Jamestown, New York.

Volatile Organic Compound
AGC

(1) 

(µg/m
3
)

SGC
(1) 

(µg/m
3
)

Maximum 

Effluent 

Concentration 

(ppmv) 

Maximum 

Effluent 

Concentration 

(µg/m
3
) 

Maximum 
(2) 

Emission 

Rate (lb/day)

Actual Annual 

Impact 

(µg/m
3
)
(3)

Actual Annual 

Impact 

Percentage of 

AGC (%)

Trichloroethene 0.5 14,000 ND ND NA NA NA

1,1-Dichloroethene 70 - ND ND NA NA NA

cis-1,2-Dichloroethene 63 - 0.36 1,430 0.032 0.083 0.13

trans-1,2-Dichloroethene 63 - ND ND NA NA NA

Vinyl Chloride 0.11 180,000 ND ND NA NA NA

Notes:

 1. AGC and SGC values obtained from NYSDEC DAR-1 AGC/SGC Tables, dated 9/10/07.

Definitions:

"-" - indicates no guideline as been established

 AGC - Annual Guideline Concentration

 lb/day - pounds per day

 NA - Not Applicable

 ND - Non-Detect

 ppmv - parts per million by volume

 SGC - Short-term Guideline Concentration

 µg/m
3
 - micrograms per cubic meter

   (NYSDEC 1991). Note effective stack height of 20 feet.

 3. Actual annual impact calculated by following procedures described in NYSDEC DAR-1 Guidelines for the Control of Toxic Ambient Air Contaminants

 2. Maximum emission rate calculated using the maximum concentrations for each volatile organic compound detected in 2013 system effluent samples and the maximum 

effluent flow rate (183 acfm) recorded for any one month during the entire 2013 reporting period.
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Table 8. Summary of Groundwater Elevation Data, DC Rollforms Site, Jamestown, New York.

Depth to 
(2) 

Water

Water-Level 

Elevation 
(3)

Depth to 
(2) 

Water

Water-Level 

Elevation 
(3)

Depth to 
(2) 

Water

Water-Level 

Elevation 
(3)

Depth to 
(2) 

Water

Water-Level 

Elevation 
(3)

ESI-1 1296.37 8.06 1288.31 8.40 1287.97 12.02 1284.35 6.92 1289.45

ESI-2 1295.08 11.25 1283.83 11.63 1283.45 11.51 1283.57 6.24 1288.84

ESI-3
(4) 1295.75 5.96 1289.79 6.84 1288.91 10.73 1285.02 5.66 1290.09

ESI-4R 1294.96 DRY NA DRY NA DRY NA 7.72 1287.24

ESI-5 1293.08 4.61 1288.47 5.18 1287.90 7.66 1285.42 4.72 1288.36

ESI-6 1295.24 5.41 1289.83 6.34 1288.90 9.73 1285.51 6.09 1289.15

ESI-7 1295.12 10.33 1284.79 10.72 1284.40 10.90 1284.22 6.21 1288.91

MW-4S 1295.75 12.45 1283.30 12.96 1282.79 12.78 1282.97 7.35 1288.40

MW-7D 1295.37 8.83 1286.54 9.02 1286.35 10.39 1284.98 6.74 1288.63

MW-8S 1295.21 6.33 1288.88 7.58 1287.63 9.34 1285.87 6.30 1288.91

MW-8D 1295.48 5.99 1289.49 6.08 1289.40 7.21 1288.27 6.01 1289.47

MW-9 1291.95 5.94 1286.01 6.74 1285.21 6.85 1285.10 5.30 1286.65

MW-10R 1295.11 8.01 1287.10 8.60 1286.51 11.77 1283.34 7.43 1287.68

MW-12 1294.91 5.93 1288.98 6.91 1288.00 8.74 1286.17 5.86 1289.05

MW-13 1294.20 5.74 1288.46 6.89 1287.31 8.26 1285.94 5.24 1288.96

MW-14 1294.59 5.58 1289.01 6.26 1288.33 8.17 1286.42 5.52 1289.07

OW-1 1292.59 12.23 1280.36 13.50 1279.09 12.39 1280.20 7.21 1285.38

OW-2 1293.96 13.23 1280.73 13.59 1280.37 13.34 1280.62 8.23 1285.73

OW-3 1292.01 4.63 1287.38 4.71 1287.30 4.93 1287.08 4.58 1287.43

OW-4 NS 9.78 NA 10.25 NA 11.05 NA 6.01 NA

OW-5 1295.59 11.01 1284.58 11.63 1283.96 11.65 1283.94 6.52 1289.07

OW-6 1295.67 10.49 1285.18 11.02 1284.65 11.49 1284.18 6.77 1288.90

OW-7 NS 10.93 NA 11.14 NA 10.96 NA 6.08 NA

IW-1 1295.32 7.90 1287.42 7.81 1287.51 9.31 1286.01 6.63 1288.69

IW-2 1295.32 5.94 1289.38 7.76 1287.56 9.13 1286.19 6.06 1289.26

IW-3 1294.93 6.49 1288.44 7.07 1287.86 8.72 1286.21 5.93 1289.00

IW-4 1294.90 7.17 1287.73 7.86 1287.04 9.78 1285.12 5.81 1289.09

IW-5 1294.81 7.43 1287.38 7.75 1287.06 9.55 1285.26 5.95 1288.86

RW-1 1292.06 4.29 1287.77 4.73 1287.33 5.61 1286.45 4.02 1288.04

RW-2 1292.52 6.01 1286.51 6.05 1286.47 6.93 1285.59 4.16 1288.36

RW-3 1292.46 5.96 1286.50 6.02 1286.44 6.96 1285.50 4.06 1288.40

PW-1 1296.93 12.58 1284.35 12.94 1283.99 12.73 1284.20 7.51 1289.42

Notes:

 2. Depths to water are presented as feet below the measuring point.

 3. Water level elevations are presented as feet above mean sea level.

 4. Well ESI-3: depth to top of LNAPL 5.01 ft (3/22/11). Oil absorbent sock used for LNAPL recovery for remainder of 2011.

5. The system was restarted 45 minutes prior to beginning to conduct water level measurements. 

Definitions:

 NA - Not Applicable

 NS - Not Surveyed

 1. Wells ESI-1, ESI-2, ESI-4R, ESI-5, ESI-6, OW-1, OW-2, MW-9, and MW-10R: water level elevations have been estimated based on field 

measurements following well casing repairs made in June 2008 and 2010.

Measuring
 (1) 

Point 

Elevation (ft 

amsl)

Well ID
11/13/20138/28/20136/18/20133/13/2013

Non-pumping ConditionsOperational Conditions
 (5)Operational ConditionsOperational Conditions
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Table 9.  Summary of TCE, DCE, and VC in Groundwater Samples, DC Rollforms Site, Jamestown, New York.

TCE DCE (total)
(2) VC TCE DCE (total)

(2) VC TCE DCE (total)
(2) VC

December 1998 < 5 8,500 1,100 July 2000 < 5 6 4 J December 1998 2 J 19 13

January 1999 < 5 9,300 2,100 December 2001 24 < 5 < 5 January 1999 < 5 30 34

February 1999 3,000 2,500 < 10 July 2002 0.9 J < 5 < 5 February 1999 360 22 < 10

March 1999 120 1,406 330 October 2002 < 5 < 5 < 5 March 1999 390 82 50

April 1999 130 4,416 480 December 2002 51 3 J < 5 April 1999 520 75 45 J

May 1999 320 2,110 J 62 J August 2003 3 < 5 < 5 May 1999 280 39 42

July 1999 35 J 1,600 290 December 2003 < 5 < 5 < 5 July 1999 120 12 11

September 1999 96 J 7,100 1,600 June 2004 < 5 < 5 < 5 September 1999 610 8 J < 10

January 2000 9 50 72 November 2004 < 5 < 5 < 5 January 2000 130 46 24

July 2000 < 5 1,107 J 820 July 2005 < 5 < 5 < 5 July 2000 < 5 < 5 < 10

December 2001 85 11 J 1 J March 2008 2.7 J 48 J 24 December 2001 3 14 5

March 2002 6 51 J 18 June 2008 6.7 1,306 DJ 85 March 2002 < 5 49 26

July 2002 < 5 4.6 J 5 J September 2008 < 100 1,700 D 890 July 2002 1 J 4 J 2 J

October 2002 < 20 410 130 December 2008 61 523 DJ 200 D October 2002 < 5 1 J < 5

December 2002 3 J 37 J 23 March 2009 41 1,700 630 December 2002 < 5 14 9

August 2003 9 8.8 3 June 2009 < 50 6,200 1,700 August 2003 < 5 2 < 5

December 2003 < 5 50 J 49 September 2009 < 25 2,600 170 December 2003 4 J 67 23

June 2004 < 5 9.6 J 35 December 2009 < 5 900 400 June 2004 < 5 6 12

November 2004 < 20 400 93 March 2010 < 5 510 170 November 2004 < 5 43 11

July 2005 < 20 320 180 June 2010 < 5 1,400 D 530 July 2005 < 5 14 6

March 2008 150 D 758 DJ 60 DJ October 2010 < 10 5,157 D 4,500 D March 2008 < 5 1.6 J 3.6 J

June 2008 < 100 3,100 D 910 December 2010 < 25 4,500 D 4,300 June 2008 < 5 < 5 1.5 J

September 2008 46 J 6,029 DJ 1,800 March 2011 5.8 363 612 September 2008 < 5 2.6 J 3.2 J

December 2008 26 69 J 1.5 June 2011 5.7 325 377 December 2008 < 1 2.2 1.1

March 2009 23 92 < 1 October 2011 85 1,538 D 1,310 D March 2009 9.1 6.8 2.4

June 2009 42 3,000 350 December 2011 79 916 D 494 D June 2009 1.4 1.1 < 1

September 2009 57 7,800 D 870 March 2012 36.7 392 243 September 2009 < 1 < 1 < 1

December 2009 67 4,400 270 May 2012 495 3,116 682 December 2009 < 1 2.1 < 1

March 2010 < 25 4,700 580 October 2012 < 1 2,554 3,100 March 2010 < 1 < 1 < 1

June 2010 < 25 5,400 D 690 December 2012 72.2 316 15 June 2010 < 1 < 1 < 1

October 2010 58 1,811 57 March 2013 52.8 350 27.7 October 2010 < 1 < 1 < 1

December 2010 14 66 < 1 June 2013 40.9 971.3 60.2 December 2010 < 1 1.6 < 1

March 2011 25 145 3 August 2013 < 1 1,564 1,000 March 2011 1.1 2.5 < 1

June 2011 10 3,902 D 334 D November 2013 29.5 125 8.2 June 2011 < 1 < 1 < 1

October 2011 12 2,744 D 115 D July 2000 13 J 4,700 1,400 October 2011 < 1 < 1 < 1

December 2011 16 158 < 1 December 2001 < 5 3,000 610 December 2011 < 1 1.5 < 1

March 2012 29.5 399.5 24.2 March 2002 < 5 6,600 1,100 March 2012 < 1 < 1 < 1

October 2012 < 1 809 1270 July 2002 NA 14,000 3,800 October 2012 < 1 < 1 < 1

March 2013 16.7 121 < 1 October 2002 < 500 8,400 2,000 March 2013 < 1 < 1 < 1

August 2013 1.6 3410.1 242 December 2002 < 250 6,816 J 1,400 August 2013 < 1 1.3 < 1

March 2008 3.4 J 6.9 J 3.6 J August 2003 < 1,200 20,000 1,900 December 1998 320 8 < 10

June 2008 10 < 5 < 5 December 2003 < 500 16,000 2,200 January 1999 < 5 3 < 10

September 2008 9.8 J 2.2 J < 25 June 2004 < 1,000 19,000 2,500 February 1999 16 19 < 10

December 2008 6.8 0.52 J < 1 December 2004 < 500 16,000 2,300 March 1999 100 40 2 J

March 2009 4.8 2.7 1.4 March 2008 1.7 J 1,009 DJ 340 April 1999 180 37 4 J

June 2009 7.2 < 1 < 1 June 2008 < 100 1,800 550 May 1999 77 83 J 88

September 2009 11 < 1 < 1 September 2008 < 100 1,814 J 3,900 D July 1999 89 2.5 J 4 J

December 2009 4.1 < 1 < 1 December 2008 3.7 975 DJ 390 D September 1999 190 4 J < 10

March 2010 2.1 2.7 1.9 March 2009 < 5 620 150 January 2000 33 49.7 J 3 J

June 2010 5.3 < 1 < 1 June 2009 < 10 1,100 450 July 2000 4 J 14 < 10

October 2010 8.4 < 1 < 1 September 2009 < 2.5 190 300 December 2001 7 17 J 2 J

December 2010 4.7 < 1 < 1 December 2009 < 2.5 710 D 310 March 2002 65 261 J 2 J

March 2011 4 4.2 1.5 March 2010 < 5 1,307 D 510 July 2002 9 204 J 33

June 2011 9 < 1 < 1 June 2010 < 2 220 280 October 2002 1 J 7 2 J

October 2011 8.6 < 1 < 1 October 2010 < 1 85 170 December 2002 24 83 J 1 J

December 2011 6.7 < 1 < 1 December 2010 3.4 1,607 D 390 D August 2003 10 93 5

March 2012 4.4 1.4 < 1 March 2011 66 1,809 451 December 2003 13 171 J 4 J

October 2012 3.4 3.0 4.4 June 2011 < 1 1,419 D 544 July 2004 < 5 17 J 11

March 2013 3 < 1 < 1 October 2011 3.4 2,230 D 476 D November 2004 10 66 < 5

August 2013 4 2.4 < 1 December 2011 3.1 1,282 D 353 July 2005 < 5 19 18

June 2010 3.9 12 < 2 March 2012 < 1 3401.3 1260 March 2008 2.2 J 20 2.4 J

October 2010 56 260 < 2 May 2012 < 1 568 209 June 2008 < 5 < 5 < 5

December 2010 22 9.4 < 1 October 2012 < 1 24.9 65 September 2008 < 5 1.1 J 0.55 J

March 2011 76 17 < 1 December 2012 2.9 1828.7 194 December 2008 0.79 J 3.2 < 1

June 2011 9.3 273 1.8 March 2013 < 1 801 158 March 2009 7.9 5.7 < 1

October 2011 86 143 < 1 June 2013 < 1 2512.5 611 June 2009 < 1 < 1 < 1

December 2011 11 31 < 1 August 2013 < 1 888.2 526 September 2009 < 1 1.4 < 1

March 2012 17 111 < 1 November 2013 < 1 2310 1190 December 2009 < 1 1.8 1.4

May 2012 13.2 157 < 1 July 2002 < 100 210 2,300 March 2010 1.1 5.6 3.2

October 2012 < 1 1.7 < 1 October 2002 < 20 21 460 June 2010 < 1 1.1 1.2

December 2012 1.1 41 < 1 August 2003 < 20 16 420 October 2010 < 1 2.6 1.2

March 2013 79.3 38.6 < 1 December 2003 < 5 1 J 1 J December 2010 7.3 13 < 1

June 2013 9.6 19.4 < 1 June 2004 < 500 92 J 1,300 March 2011 44 168 6.8

August 2013 < 1 23 < 1 December 2004 < 5 < 5 < 5 June 2011 < 1 1.3 1.6

November 2013 1.5 2.1 < 1 July 2005 < 50 70 1,200 October 2011 < 1 1.2 < 1

December 1998 81 524 J 260 March 2008 < 50 < 50 < 50 December 2011 1.2 9.1 < 1

January 1999 60 460 120 June 2008 < 50 < 50 < 50 March 2012 8.5 10.1 1.5

February 1999 4,400 B 9,800 < 10 September 2008 < 50 < 50 < 50 October 2012 < 1 2.1 4.4

March 1999 66 J 4,516 380 December 2008 < 1 < 1 < 1 March 2013 < 1 < 1 < 1

April 1999 510 9,200 710 J March 2009 < 1 < 1 < 1 August 2013 < 1 < 1 < 1

May 1999 300 7,438 J 360 J June 2009 < 1 < 1 < 1 March 2008 < 5 < 5 < 5

July 1999 6 29 J 83 September 2009 < 1 3.2 < 1 June 2008 < 5 6,656 DJ 11,000 D

September 1999 56 1,000 120 December 2009 < 1 < 1 < 1 September 2008 < 25 7,213 DJ 11,000 D

January 2000 12 J 1,100 920 March 2010 < 1 3.6 < 1 December 2008 < 1 < 1 < 1

July 2000 < 5 < 5 < 10 June 2010 < 1 < 1 < 1 March 2009 < 1 < 1 < 1

December 2001 < 5 15 J < 10 October 2010 < 1 < 1 < 1 June 2009 < 5 930 780

March 2002 7 172 J 120 December 2010 < 1 < 1 < 1 September 2009 < 5 3,200 D 5,400 D

July 2002 < 5 35 24 March 2011 < 1 < 1 < 1 December 2009 < 1 130 130

October 2002 10 48 J 37 June 2011 < 1 < 1 < 1 March 2010 < 1 1,709 D 1,400 D

December 2002 64 301 J 130 October 2011 < 1 < 1 < 1 June 2010 < 10 5,100 D 4,200 D

August 2003 42 40 100 December 2011 < 1 < 1 < 1 October 2010 < 2 46 110

December 2003 22 140 220 March 2012 < 1 < 1 < 1 December 2010 < 1 < 1 < 1

June 2004 < 5 11 26 October 2012 < 1 10.9 11.8 March 2011 < 1 < 1 < 1

November 2004 32 140 140 March 2013 < 1 < 1 < 1 June 2011 1 2,558 D 1650

July 2005 0.76 51 86 August 2013 < 1 < 1 < 1 October 2011 < 1 187 137 D

March 2008 44 1,808 DJ 400 July 2002 < 20 21 390 December 2011 < 1 < 1 < 1

June 2008 < 100 1900 470 October 2002 < 10 < 10 52 March 2012 < 1 1207.5 1030

September 2008 < 50 810 410 August 2003 < 5 < 5 36 October 2012 < 1 2554.2 4060

December 2008 1,600 D 1,808 D 30 December 2003 < 20 230 500 March 2013 < 1 9.3 < 1

March 2009 540 760 14 June 2004 < 5 5 J 190 August 2013 < 1 1868.8 2,710

June 2009 280 2300 140 December 2004 < 5 < 5 12 March 2008 42 343 DJ 76

September 2009 < 20 5,800 D 230 July 2005 < 5 < 5 75 June 2008 11 J 100 310

December 2009 470 3,500 59 March 2008 < 25 < 25 < 25 September 2008 14 J 130 330

March 2010 510 3800 140 December 2008 < 1 < 1 < 1 December 2008 230 D 98 D 0.8 J

June 2010 110 4,800 440 March 2009 < 1 < 1 < 1 March 2009 480 210 < 2.5

October 2010 36 970 310 March 2010 < 1 < 1 < 1 June 2009 94 290 40

December 2010 230 1,200 < 10 June 2010 < 1 < 1 < 1 September 2009 35 300 120

March 2011 127 620.4 9.4 October 2010 < 1 < 1 < 1 December 2009 200 640 D 9.8

June 2011 194 3,843 D 364 D December 2010 < 1 < 1 < 1 March 2010 59 606 150

October 2011 1,750 D 1,942 D 15 March 2011 < 1 < 1 < 1 June 2010 20 420 120

December 2011 828 D 2,032 D 25 June 2011 4.1 < 1 1.1 October 2010 32 223 220

March 2012 188 1,580 25.3 October 2011 < 1 < 1 < 1 December 2010 190 D 180 1.4

May 2012 5870 9,958 106 December 2011 < 1 < 1 < 1 March 2011 3.6 6.1 < 1

October 2012 < 1 2,685 3860 March 2012 < 1 < 1 < 1 June 2011 15 249 17

December 2012 692 1,244 5.8 October 2012 < 1 < 1 < 1 October 2011 2.7 11.7 < 1

March 2013 130 745 < 1 March 2013 < 1 < 1 < 1 December 2011 610 D 362 D < 1

June 2013 393 2,092 76.7 August 2013 < 1 < 1 < 1 March 2012 298 314 4.3

August 2013 198 1,016 460 October 2010 150 186 38 May 2012 66.8 414 57.5

November 2013 1010 1,810 58.4 December 2010 12 410 39 October 2012 9.6 93.6 100

March 2011 134 410 52 December 2012 13.8 85.5 57.6

June 2011 15 1,165 D 248 D March 2013 27.8 46 < 1

October 2011 4.2 391 102 June 2013 35 157 87.5

Notes: December 2011 2.5 480 D 101 August 2013 28.5 207.0 290

 1. Samples analyzed using US EPA Method 8260. March 2012 3.5 2,070 825 November 2013 1 2.1 1.6

 2. DCE (total) includes the sum of 1,1-Dichloroethene, cis-1,2-Dichloroethene, August 2013 < 1 98 9.2

and trans-1,2-Dichloroethene.

 3. ESI-4R was installed as a replacement to ESI-4 in the First Quarter 2010.

 4. MW-10R was installed as a replacement to MW-10 in the First Quarter 2010.

Definitions:

<  - Indicates the sample concentration was less than the laboratory detection limit

 D - Identifies an analysis that used a secondary dilution factor

 DCE - Dichloroethene

 J - Indicates an estimated value 

 TCE - Trichloroethene

 µg/L - Micrograms per liter

 VC - Vinyl Chloride

Date
Analyte  (µg/L)

(1)
Monitoring 

Well
Date

Analyte  (µg/L)
(1)

Monitoring 

Well
Date

Analyte  (µg/L)
(1)

Monitoring 

Well

ESI-7

ESI-6MW-8S

ESI-1

ESI-2

MW-13

MW-14
MW-9

MW-10R
(4)

MW-12

OW-5

OW-6

ESI-4R
(3)
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Table 10. Annual Mass Recovery, DC Rollforms Site, Jamestown, New York.

2008 30.4 116.2 117

2009 90.7 27.5 135

2010 72.0 8.1 39

2011 133.2 8.8 18

2012 39.9 9.3 12.5

2013 8.6 3.4 2.5

Total 374.7 173.3 324.0

Notes:

Definitions:

 DNAPL - Dense Non-Aqueous Phase Liquid

 kg - kilograms

Year

Estimated Annual Mass Recovery
(1)

Dissolved Phase (kg) Vapor Phase (kg)
DNAPL 

(gallons)
(2)

 1. Estimated cumulative mass recovery includes mass recovered since the system was 

brought online at the beginning of 2008.

 2. Total volume of DNAPL recovered is based on volumes removed and containerized from 

 oil/water separator (OWS-200) during the reporting period.
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FIGURE

3

System Influent Dissolved Phase 
Concentrations

INGERSOLL RAND • DC ROLLFORMS SITE
JAMESTOWN, NEW YORK

2013 ANNUAL MONITORING REPORT

TC
E,

 D
C

E 
(to

ta
l),

 V
in

yl
 C

hl
or

id
e 

(µ
g/

L)

DATE

TPH
 D

R
O

 &
 TPH

 G
R

O
 (m

g/L)

Abbreviations:
DCE – Dichloroethene
DRO – Diesel Range Organics
GRO – Gasoline Range Organics
mg/L – milligrams per liter
TCE – Trichloroethene
TPH – Total Petroleum Hydrocarbons
µg/L – micrograms per liter

0

20

40

60

80

100

120

140

0

1,500

3,000

4,500

6,000

TCE
DCE (Total)
Vinyl Chloride
TPH GRO
TPH DRO



FIGURE
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System Influent Vapor Phase 
Concentrations
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FIGURE

5

Cumulative Dissolved Phase VOC and 
TPH [GRO & DRO] Mass Recovery

INGERSOLL RAND • DC ROLLFORMS SITE
JAMESTOWN, NEW YORK

2013 ANNUAL MONITORING REPORT

TC
E,

 D
C

E 
(to

ta
l),

 V
in

yl
 C

hl
or

id
e,

 a
nd

 T
PH

 [G
R

O
] C

um
ul

at
iv

e 
M

as
s 

R
em

ov
ed

 (k
g)

DATE

TPH
 [D

R
O

] C
um

ulative M
ass R

em
oved (kg)

Abbreviations:
DCE – Dichloroethene
DRO – Diesel Range Organics
GRO – Gasoline Range Organics
kg - kilograms
TCE – Trichloroethene
TPH – Total Petroleum Hydrocarbons

0

40

80

120

160

200

240

280

320

360

400

0

5

10

15

20

25

TCE

DCE (total)

Vinyl Chloride

TPH [GRO]

TPH [DRO]



FIGURE
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Cumulative Vapor Phase VOC and TPH 
[GRO] Mass Recovery
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Record Drawings





Alarm # Alarm Name Alarm Description

0 LAHH-901 High High liquid level alarm in SVE knockout tank. Alarm shuts down SVE 
blower B-900 and heat exchanger HX-500.

1 LAHH-200

High high liquid level in oil/water separator OWS-200.  Alarm shuts down air 
compressor AC-600, chemical feed pump CFP-100, SVE blower B-900, and heat 
exchanger HX-500. Alarm also relieves pressure to pneumatic pumps in recovery 
wells.

2 LAHH-301
High high liquid level in storage tank ST-301.  Alarm shuts down air compressor 
AC-600, chemical feed pump CFP-100, SVE blower B-900, and heat exchanger 
HX-500. Alarm also relieves pressure to pneumatic pumps in recovery wells.

3 LAHH-700 High high liquid level in air stripper sump. Alarm shuts down transfer pump TP-
300.

4 PAH-301
High pressure alarm indicating pressure greater than 22 psi for pressure 
transmitter PT-301. Alarm only sends warning and does not affect system 
components.

5 PAHH-301

High high pressure alarm indicating pressure greater than 27 psi for pressure 
transmitter PT-301. Alarm shuts down transfer pump TP-300, air compressor AC-
600, and SVE blower B-900. Alarm also disables SVE knockout tank transfer 
pump TP-900 and relieves pressure to pneumatic pumps in recovery wells.

6 PAH-501
High pressure alarm indicating pressure greater than 35 psi for pressure 
transmitter PT-501. Alarm only sends warning and does not affect system 
components.

7 PAHH-501
High high pressure alarm indicating pressure greater than 50 psi for pressure 
transmitter PT-501. Alarm shuts down SVE blower B-900 and heat exchanger HX-
500.

8 PAL-601 Low pressure alarm indicating pressure less than 40 psi for the air compressor 
AC-600. Alarm shuts down only air compressor AC-600.

9 TP-300 Fault

Transfer pump TP-300 motor fault. Alarm shuts down chemical feed pump CFP-
100, SVE blower B-900, heat exchanger HX-500, transfer pump TP-300, and 
transfer pump TP-900. Alarm also relieves pressure to pneumatic pumps in 
recovery wells.

10 Power Failure
Power failure alarm. Alarm de-energizes chemical feed pump CFP-100, SVE 
blower B-900, heat exchanger HX-500, and air compressor AC-600. Alarm also 
relieves pressure to pneumatic pumps in recovery wells.

11 HX-500 Fault
Heat exchanger motor fault. Alarm shuts down chemical feed pump CFP-100, 
SVE blower B-900, heat exchanger HX-500, and air compressor AC-600. Alarm 
also relieves pressure to pneumatic pumps in recovery wells.

12 B-900 Fault
SVE blower B-900 motor fault. Alarm shuts down chemical feed pump CFP-100, 
SVE blower B-900, and heat exchanger HX-500. Alarm also relieves pressure to 
pneumatic pumps in recovery wells.

13 TP-900 Fault Transfer pump TP-900 motor fault. Alarm shuts down transfer pump TP-900, SVE 
blower B-900, heat exchanger HX-500, and air compressor AC-600.

14 FSL-100 Low flow chemical feed pump alarm. Alarm shuts down only chemical feed pump 
CFP-100. 

15 AC-600 Fault Air compressor AC-600 motor fault. Alarm shuts down SVE blower B-900 and 
heat exchanger HX-500.

16 TP-300 Thermal
Transfer pump TP-300 overheat alarm. Alarm shuts down transfer pump TP-300, 
chemical feed pump CFP-100, SVE blower B-900, and heat exchanger HX-500. 
Alarm also relieves pressure to pneumatic pumps in recovery wells.

17 B-900 Thermal
SVE blower B-900 overheat alarm. Alarm shuts down chemical feed pump CFP-
100, SVE blower B-900, and heat exchanger HX-500. Alarm also relieves 
pressure to pneumatic pumps in recovery wells.

18 HX-500 Thermal
Heat exchanger HX-500 overheat alarm. Alarm shuts down chemical feed pump 
CFP-100, SVE blower B-900, and heat exchanger HX-500. Alarm also relieves 
pressure to pneumatic pumps in recovery wells.

19 PAL-700
Low pressure alarm for air stripper sump. Alarm shuts down transfer pump TP-
300, chemical feed pump CFP-100, SVE blower B-900, and heat exchanger HX-
500. Alarm also relieves pressure to pneumatic pumps in recovery wells.

20 LSHH-201 Prod.
High high product level in oil/water separator OWS-200. Alarm shuts down 
chemical feed pump CFP-100, SVE blower B-900, and heat exchanger HX-500. 
Alarm also relieves pressure to pneumatic pumps in recovery wells.

21 LAH-200 High liquid level in oil/water separator OWS-200. Alarm only sends warning and 
does not affect system components.

22 PAHH-701

High high pressure alarm indicating pressure greater than 30 psi for pressure 
transmitter PT-701. Alarm shuts down transfer pump TP-300, chemical feed 
pump CFP-100, SVE blower B-900, and heat exchanger HX-500. Alarm also 
relieves pressure to pneumatic pumps in recovery wells.
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