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1.0 OVERVIEW 

1.1 Site Description and Project Overview 

This document provides a remediation progress update for the Operable Unit  2 (OU2) portion of 

the Former Sinclair Refinery (Site) located in the Town and Village of Wellsville, Allegany County, 

New York (please see Figure 1).  This report covers the time period from January 1 to December 

31, 2006.  An electronic copy of this report is included as Appendix A. 

The OU2 site consists of the approximately 90 acre former refinery area and is currently occupied 

by a number of commercial/manufacturing businesses and the State University of New York 

(SUNY Alfred) at Wellsville campus.  SUNY Alfred operates a vocational–technical school at the 

Site consisting of various vocational programs.  Most of the former refinery structures were 

removed before 1964; however some buildings from the original refinery operations are still 

present. Most of these buildings have been renovated and are now in use supporting current 

occupants.  Some of the original buildings are vacant.  

The Remedial Investigation/Feasibility Study (RI/FS) and Remedial Design Investigation (RDI) 

efforts at OU2 were conducted between 1985 and 1994.  The United States Environmental 

Protection Agency (USEPA) issued the OU2 Record of Decision (ROD) on September 30, 1991 

and Unilateral Administrative Order (UAO) on September 8, 1992.  The ROD and UAO specified 

cleanup levels for groundwater and surface water for the OU2 area of the Site.  The shallow 

water bearing zone at the Site is designated by New York State as a class GA aquifer, and the 

Genesee River adjacent to the Site is designated a Class A surface water.  These classifications 

characterize the water bearing zone and river as potential sources of potable water.  Chemical-

specific applicable or relevant and appropriate requirements (ARARs) for groundwater and 

surface water at the Site were defined as federal maximum contaminant levels (MCLs) and state 

ambient water quality standards (AWQSs).  

The OU2 remedial actions have consisted of the following: 

• Remediation of surface soils completed in 1993; 

• Remediation of the Northern Oil Water Separator completed in 1993; 

• Demolition of the Powerhouse completed in 1993; and 

• Implementation of a phased approach to groundwater remediation. 

The phased groundwater remediation approach was approved in 1994.  Phase I remediation of 

groundwater involved the construction, operation, and monitoring of a groundwater extraction and 

water treatment system, and three air sparging/soil vapor extraction (AS/SVE) systems.  

Operation of these remedial systems was initiated in 1995 and enhanced with an expanded 

AS/SVE system in December 1997.  Phase I groundwater remediation is complete as 
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documented in Phase I Completion Report, Former Sinclair Refinery Site (OU2) Wellsville, New 

York, August, 2001.  The Phase I AS/SVE systems were deactivated in July 2003 following 

USEPA approval of the Phase II Remedial Design Investigation Work Plan.  The Phase I 

groundwater extraction and water treatment system is scheduled to continue operations until 

Phase II is implemented.  Design activities for Phase II are currently being finalized.  Phase II is 

anticipated to include a downgradient hydrogeologic barrier and an engineered wetland treatment 

system. 

1.2 Report Organization 

This report documents the Phase I progress monitoring completed from January 1 through 

December 31, 2006.  The remainder of the report is organized as follows: 

• Section 2 describes the groundwater extraction and treatment operations; 

• Section 3 presents the groundwater chemical monitoring results; 

• Section 4 provides the groundwater physical and geochemical monitoring results; and 

•  Section 5 outlines the Genesee River monitoring activities. 

2.0 GROUNDWATER EXTRACTION AND TREATMENT SYSTEM 

2.1 Treatment System Overview 

System Components 

The groundwater treatment system and building were constructed in 2004 following a fire in the 

previous water treatment building at the same location.  The groundwater treatment system 

consists of the following components: i) a MSD-4-500 Multistage Diffuser (Air Stripper) 

manufactured by Carbtrol Corporation; ii) an equalization tank and pump to transfer water from 

the air stripper to the metals treatment unit; iii) a two stage reaction, flocculation and clarification 

metals treatment unit rehabilitated from the previous system; iv) two, 200-pound Hayward sand 

filters; v) two Carbtrol 1400-pound granular activated carbon (GAC) units; vi) an Iron Removal 

Filter manufactured by Carbtrol Corporation; and vii) a four cubic foot plate and frame filter press 

manufactured by Hoffland Environmental Inc.  The sand filters and GAC units were added to the 

system in 2005.  The sand filters were installed on January 28, 2005 and the GAC units were put 

online on July 1, 2005. 

Process Overview 

Groundwater is pumped from Northern Area recovery wells RW-1, RW-2 and RW-3 to the air 

stripper, which removes Volatile Organic Compounds (VOCs).  Process water is pumped from the 

air stripper to the metals treatment unit.  Prior to the metals treatment unit, hydrogen peroxide 
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(35%) is injected inline to oxidize the ferrous (dissolved) iron to ferric state.  A pH controller adds 

caustic soda (50%) to reactor Chamber 1 to raise the pH from approximately 6.5 to a range of 7.5 

to 8.5. The water is continually mixed and an anionic polymer (Drewfloc 2278) is added to 

promote flocculation of solids.  The floc and process water flows over a weir and into the solids 

settling chamber.  The process water rises through the inclined plate settling racks and over an 

effluent weir to two sand filters.  The settled solids accumulate in the inverted pyramid shaped 

bottom section of the clarifier.  The solids are periodically pumped to a holding tank and then filter 

pressed prior to disposal at an approved off-site landfill.  From the metals treatment unit, process 

water flows to an equalization tank before being pumped through the two sand filters.  The sand 

filters are plumbed in parallel and are equipped with a programmable automatic backwash valve. 

The sand filters remove suspended solids from the process water prior to the GAC units.  The 

GACs each hold approximately 1400 pounds of carbon and are piped in series.  Process water is 

polished by the GACs and pumped to the Iron filter.  The Iron filter acts as an equalization tank 

and a final suspended solids filter.  From the Iron filter, treated water gravity drains to the 

Genesee River.  A process flow diagram is provided as Figure 2. 

2006 System Operations 

During 2006, the treatment system operated 97% of the time.   A total of approximately 5,111,100 

gallons of water were treated.  Approximately six cubic yards of sludge was produced from the 

metals treatment unit and properly disposed off-site.  Additionally, five 55-gallon drums of used 

absorbents (river booms) were properly disposed off-site.  Both the boxes and drums were 

disposed as non-hazardous waste at an approved off-site facility.  A 2006 waste disposal 

summary is provided as Table 1.   

Compliance sampling and chemical analysis of influent (sample port SP-114), effluent (SP-219) 

and between the GACs (SP-217) was completed on a monthly basis.  The monthly effluent 

analytical results are below discharge limits.  Monthly compliance analytical results are presented 

in Table 2.  Data validation was completed on laboratory analytical results.  Monthly compliance 

data validation reports are included as Appendix B.  

3.0 GROUNDWATER CHEMICAL MONITORING RESULTS 

Interim groundwater monitoring (until Phase II is implemented) requirements were proposed in a 

letter from Atlantic Richfield Company to USEPA entitled: Proposed Revisions to Interim OU2 

Groundwater Monitoring Plan, Former Sinclair Refinery, Wellsville, NY, dated April 29, 2003.  

This plan was approved by USEPA in correspondence dated May 28, 2003.  The interim plan 

requires 13 wells along the downgradient side of the Site be sampled annually during the second 

quarter of the year. 
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3.1 Sampling and Analysis 

The 2006 annual OU2 groundwater sampling event was completed between June 13 and 21, 

2006.  Sampling activities were performed by On-Site Technical Services and laboratory analysis 

was conducted by Accutest Laboratories, Dayton, New Jersey.  Required analyses are listed by 

area below. 

 

Well  Required Analysis 

Northern Area 

MW-10 BTEX, CVOC, SVOC, Ar 

MW-11 BTEX, Ar 

MW-69A BTEX, CVOC, Ar 

MW-78 BTEX, Ar 

MW-70 Area 

MW-70 BTEX, SVOC, Ar 

OW-1 BTEX, SVOC, Ar 

OW-3 BTEX, SVOC, Ar 

Central Area 

MW-9 BTEX, Ar 

MW-71 BTEX, Ar 

OW-4 BTEX, Ar 

Southern Area 

MW-7 BTEX, Ar 

MW-55 BTEX, Ar 

MW-96 BTEX, Ar 

  Notes: 

  BTEX – Benzene, Toluene, Ethylbenzene, Total Xylene (SW846, 8260B) 

  CVOC – cis-1,2-Dichloroethene, Vinyl chloride (SW846, 8260B) 

SVOC – 2-Aminopheneol, Aniline, Azobenzene, Azoxybenzene, Nitrobenzene, 
Nitrosobenzene (SW846, 8270C) 

Ar – Arsenic (EPA 200.7 (ICP), SW846 6010B (ICP)) 
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Sampling was completed following low-flow sampling techniques using a combination of non-

dedicated bladder and grundfus pumps.  The pump and Teflon® coated tubing were 

decontaminated between each well following a three step washing procedure: (i) phosphate-free 

detergent (Liqui-nox) and tap water wash; (ii) tap water rinse; followed by (iii) distilled water rinse.  

Equipment rinsate blanks were collected from each pump and tubing each day used.  Due to a 

shipping error, samples from wells MW-7, MW-11, MW-71, MW-78 and MW-91 sent on June 14, 

2006 were not received by the laboratory until June 19, 2006 at 19.8°C.  Since these samples 

were received above temperature requirements, samples were recollected from these wells on 

June 20 and 21, 2006 and sent to the laboratory.  Well locations with analytical results are shown 

in Figure 3.  Results are discussed in the following sections.  

3.2 Dissolved BTEX Concentrations 

Groundwater BTEX compounds (benzene, toluene, ethylbenzene and total xylene) were 

analyzed in the 13 wells sampled in accordance with the current sampling plan.  Groundwater 

BTEX concentrations at the June 2006 sampling locations are generally in the range observed 

over the past six years.  For discussion purposes the site has been divided into 4 areas, Northern 

Area, MW-70 Area, Central Area, and Southern Area. 

In the Northern Area, which is represented by wells MW-10, MW-11, MW-69A and MW-78, 

benzene was the only BTEX parameter exceeding water quality standards, having exceeded both 

MCLs and AWQSs at monitoring well MW-69A and AWQS at monitoring well MW-78.  Since the 

Northern Area has ongoing groundwater extraction and treatment, BTEX groundwater 

concentrations over time have been tracked as presented in Figure 4.  Since 1999, BTEX 

groundwater concentrations in the Northern Area are significantly lower than historic 

concentrations. 

Three MW-70 Area wells, MW-70, OW-01 and OW-03, exhibited benzene MCL and AWQS 

exceedances.  Additionally, MW-70 and OW-3 exceeded toluene, ethyl benzene and xylenes 

AWQSs.   

The Central Area includes wells MW-09, MW-71 and OW-04.  With the exception of benzene 

detected at MW-09, BTEX compounds were not observed in these wells during 2006.  

The Southern Area is represented by monitoring wells MW-07, MW-55 and MW-96.  MW-55 

groundwater concentrations exceeded the benzene AWQS and MCL, as well as AWQSs for 

toluene, ethyl benzene and xylenes.  Additionally, benzene exceeded AWQS at MW-07 and MW-

96. 

A tabular listing of the June 2006 BTEX results is presented in Table 3. 
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3.3 Chlorinated VOC Concentrations 

Historically, MW-10 and MW-69A in the Northern Area have shown detections of Chlorinated 

Volatile Organic Compounds (CVOCs).  June 2006 samples were tested for cis-1,2-

dichloroethene (cDCE) and vinyl chloride as required by the current monitoring plan.  The June 

2006 concentrations are consistent with historic results.    In 2006, MW-69A exceeded the AWQS 

and MCL for vinyl chloride.  The June 2006 CVOC groundwater concentrations are presented in 

Table 4. 

3.4 SVOC Concentrations 

Previous groundwater monitoring results have shown an area of elevated nitrobenzene and 

aniline concentrations in the MW-70 Area and at MW-10 (south end of Northern Area).  SVOCs 

were not detected at MW-10 in the June 2006 sampling event.  With the exception of aniline and 

nitrobenzene, SVOCs were not detected at MW-70, OW-1 and OW-3 during June 2006.  Both 

aniline and nitrobenzene exceeded AWQSs at MW-70 and OW-3. The levels observed are 

consistent with historical data from these wells.  June 2006 SVOC groundwater concentrations 

are presented in Table 5. 

3.5 Arsenic Concentrations 

Analysis was performed for total arsenic at the 13 monitoring wells sampled in June 2006.  Total 

arsenic was detected in samples from 12 of the 13 monitoring wells.  Arsenic was not detected at 

MW-71.  The arsenic MCL is 0.010 mg/L and the AWQS is 0.025 mg/L.  In June 2006, total 

arsenic concentrations exceeded both MCL and AWQS at MW-10, MW-11, MW-55, MW-69A, 

MW-70, MW-78, MW-96, OW-1 and OW-4.  Additionally, the arsenic MCL was exceeded at MW-

7, MW-9 and OW-3.  June 2006 groundwater arsenic results are consistent with previous 

monitoring results and are presented in Table 6. 

3.6 Data Quality Assessment 

Sampling procedures followed low-flow sampling techniques.  Sampling pumps and tubing were 

cleaned between wells as indicated in section 3.1 above.  Three original equipment rinsate blank 

samples (EB1-0606, EB2-0606 and EB3-0606) were collected by pumping distilled water through 

the pumps and tubing into laboratory provided sample bottles.  Equipment blank EB1-0606 was 

collected on June 13, 2006 from the bladder pump and tubing used to collect samples from MW-

9, MW-55 and MW-69A.  EB2-0606 was collected from pump and tubing on June 21, 2006 

associated with wells MW-7, MW-10, MW-71, MW-96 and OW-4.  Equipment blank EB3-0606 

was collected on June 15, 2006 from the grundfus pump and tubing used to collect samples from 

OW-1, MW-70 and OW-3.  Equipment rinsate blanks results are non-detect and are presented in 

Table 7. 
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A field duplicate sample was collected from OW-03 on June 15, 2006.  The samples were 

analyzed for BTEX, SVOCs and arsenic.  Analytical results compare favorably between the 

samples.  A field duplicate sample comparison is shown in Table 8. 

Samples were shipped to the laboratory via Federal Express priority overnight delivery service.  

Most samples were received intact and in good condition by the laboratory within one to two days 

after sampling, except for the following samples.  Monitoring well samples from MW-96, MW-7, 

MW-71, MW-10 and OW-4 were shipped on June 15, 2006, but not received by the lab until June 

19, 2006 at a temperature of 19.8°C.  These wells were resampled and shipped on June 21, 

2006.  Three QC trip blank samples were included in the sample coolers and analyzed for VOCs, 

showing non-detectable results. 

Data validation was performed by the project data validator following USEPA Region II SOPs for 

organic and inorganic data review.  Following data validation, which included some qualifier 

adjustments and some low level detections to be changed to non-detect, the analytical results are 

considered 100% complete, usable and valid.  The annual groundwater data validation report is 

attached as Appendix B. 

4.0 GROUNDWATER PHYSICAL AND GEOCHEMICAL RESULTS 

4.1 Groundwater Elevations 

Groundwater levels were measured on June 13, 2006 at each of the 13 wells scheduled for 

sampling (Table 9).  Water levels were measured using a GeoTech ORS Interface Probe™ 

(Oil/Water Interface Probe).  Light non-aqueous phase liquid (LNAPL) was detected at trace 

levels at MW-07 and OW-3.  Oil absorbent socks were installed in MW-07 and OW-03 as a 

precautionary measure prior to sampling.  The socks were removed from the wells immediately 

prior to purging and sampling each well.  Groundwater elevations were calculated by subtracting 

the depth to water measurements from the survey elevation of the top of well casings (measuring 

point elevation).  These groundwater elevation data, along with previous elevations were plotted 

verses time.  The plots are presented as Figures 5 to 8 for the Northern Area, MW-70 Area, 

Central Area and Southern Area. 

4.2 LNAPL Thickness Measurements and Removal 

As a proactive measure, LNAPL removal was conducted at six wells (MW-7, OW-3, OW-8, MW-

75, MW-85 and MW-86) during 2006.  These six wells are the only wells where LNAPL is 

routinely measured at an apparent thickness more than 0.01 ft.  Measurements are first 

conducted to determine the thickness, if any, of LNAPL in the wells.  Any LNAPL present is 

removed by installing absorbent socks in the wells whenever an apparent LNAPL thickness 

greater than 0.01 ft was measured.  During 2006, approximately 1.4 ounces (oz) of LNAPL was 
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removed from MW-7; approximately 3.8 oz from OW-3; approximately 30.2 oz from OW-8; 

approximately 8.5 oz from MW-75; approximately 4.7 oz from MW-85; and approximately 21.7 oz 

from MW-86.  Table 10 provides details on LNAPL measurements and removal. 

4.3 Groundwater Geochemical Parameters 

Groundwater geochemical parameter monitoring was performed in the field during the June 2006 

sampling event.  A properly calibrated YSI® 556 MPS with a flow through cell was utilized to 

measure pH, conductivity, dissolved oxygen (DO), temperature and oxidation-reduction potential 

(ORP). Turbidity was measured from grab samples using a properly calibrated Hach© 2100P 

turbidity meter.  Results of the June 2006 geochemical monitoring are generally consistent with 

historic results.  DO levels continue to be low and ORP readings indicate reducing conditions at 

the wells.  The June 2006 geochemical field parameters are listed in Table 11. 

5.0 GENESEE RIVER MONITORING 

River seep monitoring and boom management continues to be conducted in accordance with 

previously submitted plans. 

River bank seeps have not been observed since June 2001.  However, sub-aqueous seep 

activities continue during periods of low river water levels and warm temperatures.  In 2006, 

absorbent booms and sweeps were installed on July 17, 2006 (immediately following the first 

observation of sub-aqueous seep activity) and removed for the winter on November 2, 2006.  

Boom replacement was conducted periodically throughout the year due to washout or visual 

appearance.  Boom replacement occurred on July 31, 2006, October 3, 2006, and October 20, 

2006.  In the event of a boom washout, tethers attaching the booms to the river bank prevent loss 

during high river levels. 
































































































































































































































































