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Executive Summary 
 
Lu Engineers has prepared this Remedial Investigation Report, on behalf of Steuben 
County, to present findings of the remedial investigation at the Former Nichol Inn Site 
#E851029 (the “Site”), located at 14719 West Lake Road (NYS Route 54A) in the Town 
of Pulteney, Steuben County, New York. 
 
The Site was historically used as a gasoline station and contained two 2,000-gallon 
underground gas tanks that were closed in place in 2000.  Two additional 1,000-gallon 
tanks were discovered along the eastern edge of the Site.  All structures and underground 
tanks were removed in December 2008 as interim remedial measures (IRMs) during this 
investigation.  IRM Activities are summarized in the Interim Remedial Measures Report 
(Lu Engineers, November 2009).  Impacted soils remain to the east and south of the tank 
pit excavation, and extend into the Route 54A highway right-of-way.    
 
The investigation included a geophysical survey, surface soil sampling, soil borings, 
groundwater monitoring well installation and sampling, and off-site soil vapor intrusion 
sampling to determine the extent of petroleum-impacted soils and groundwater.  Primary 
contaminants detected in soil and groundwater at the Site include petroleum-related 
volatile organic compounds (VOCs).  Sample analytical results show that all compounds 
detected in soil are below NYSDEC Residential Use Soil Cleanup Objectives (6 NYCRR 
Part 375-6b).   
 
Petroleum-related VOCs were detected above NYS Ambient Groundwater Standards (6 
NYCRR Part 700) in two onsite wells and three off-site wells.  The highest 
concentrations were found in MW-5b, located downgradient from the former 12,000-
gallon tanks.  Groundwater flow is generally to the east, toward Keuka Lake.  It is 
evident that groundwater contamination has migrated off-site to the east, impacting the 
Route 54A right-of-way.  Based on the results of this investigation, groundwater impacts 
appear to be limited to the right-of-way, as no VOCs were detected in a nearby private 
well (PW-1). 
 
The soil vapor intrusion pathway was evaluated by sampling at two adjacent, 
downgradient residences.  Laboratory analytical results showed low levels of petroleum 
compounds in both sub-slab soil vapor and indoor air samples.  Based on a comparison 
with the New York State Department of Health (NYSDOH) study of VOCs in Air of Fuel 
Oil Heated Homes, the levels detected in the indoor and outdoor air samples are 
consistent with those background levels.  Based on these results, there are no complete 
soil vapor exposure pathways in connection with the Site. 
 
Recommendations for future work include additional groundwater sampling to determine 
the effect of the soil removal IRM on groundwater quality. 
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1.0 Introduction 
 
Lu Engineers has prepared this Remedial Investigation Report for Steuben County (The 
County) for submission to the New York State Department of Environmental 
Conservation (NYSDEC) Region 8 Division of Environmental Remediation (DER).  This 
report has been prepared in accordance with the “Municipal Assistance for 
Environmental Restoration Projects” Procedures Handbook and DER-10 “Technical 
Guidance for Site Investigation and Remediation.” 
 
The County has received a State Assistance Contract (SAC) under the NYSDEC 1996 
Clean Water/Clean Air Bond Act - Environmental Restoration Program (ERP) for the 
former Nichol Inn Site #E851029 (the “Site”) located in the Town of Pulteney.  The 
County used these funds to complete investigative work and interim remedial measures 
as described in the NYSDEC-approved Remedial Investigation Work Plan, January 
2008, by Lu Engineers. 
 
1.1 Purpose of Report 
The purpose of this report is to present findings of the remedial investigation (RI) 
conducted by Lu Engineers at the former Nichol Inn Site and adjacent off-site properties.  
Results of IRM activities are provided in the Interim Remedial Measures Report (July 
2010, Lu Engineers) provided under separate cover.   
 
1.2 Site Description 
The Site is located at 14719 (formerly #485) West Lake Road, on the corner of County 
Route 74 and State Route 54A, in the Town of Pulteney, Steuben County, New York 
(Figure 1).  The property is currently vacant land and covers approximately 0.4-acre.  A 
drainage ditch is located along the western and southern property boundaries.  
Surrounding parcels are a mix of seasonal and year-round residential properties on Keuka 
Lake.  A general layout of the Site, including former buildings, is depicted in Figure 2.       
 
1.3 Site History 
Steuben County obtained the Nichol Inn property through tax foreclosure in 2000.  Prior 
to that, the property was owned by John Nichol and operated as a family-owned bar, 
restaurant, grocery store, and gas station.  The restaurant/grocery store building was a 
1,914 square foot metal frame building constructed on a concrete slab.  A 150 square foot 
wood frame storage building was located south of the main building.  Two 2,000-gallon 
underground gasoline storage tanks were located partially beneath the main building.         
 
On April 16, 1986, a neighbor across Route 54A reported to the NYSDEC (spill report 
#8600413) that his well water was contaminated by petroleum.  In response to the call, 
NYSDEC collected water samples from the well at the neighboring residence and found 
benzene (39 ppb) and toluene (12 ppb).  To further investigate, NYSDEC directed Mr. 
Nichol to conduct tightness testing on the two 2,000-gallon tanks at the Nichol Inn, and 
install a monitoring well immediately downgradient of the tanks.  The underground 
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storage tanks (USTs) passed tightness testing; however, soil and groundwater 
contamination were encountered during the well installation.  Additional sampling of the 
residential well revealed that the petroleum contamination originated from fuel oil; 
therefore, the source of contamination was not the Nichol Inn gasoline tanks.  The source 
of fuel oil contamination was not determined.  In October 1986, the NYSDEC funded the 
installation of a new lake water supply system at the adjacent residence.  The spill file 
was closed on July 30, 1987.   
 
Mr. Nichol was ordered to register or remove the USTs in compliance with NYSDEC 
Petroleum Bulk Storage (PBS) regulations and directed to conduct remedial actions.  Mr. 
Nichol failed to comply with the directives, closed his business, and eventually declared 
bankruptcy.  Upon foreclosure in 2000, Steuben County was required to register the two 
USTs and comply with PBS regulations.  The tanks were subsequently registered by 
Steuben County under PBS ID #8-600733.  The Site has remained unoccupied since 
foreclosure. 
 
1.4 Previous Investigations 
A series of environmental investigations and cleanup actions were conducted after the 
County took ownership.  These activities included: 

• Test Pit Excavations, Fagan Engineers, June 6, 2000. 
• Tank Closure, Marcor Remediation, August 15, 2000. 
• Geoprobe Investigation, Marcor Remediation, October 3, 2001. 
• Soil Vapor Extraction Well Installation, Buffalo Drilling Company, 2002. 
• Soil Vapor Extraction Trench Installation, Steuben County Highway Department, 

August 2002. 
• Groundwater Monitoring, Upstate Laboratories, Inc., June 2002 – July 2003. 

 
In June 2000, the County contracted with Fagan Engineers and Phil Hamilton for the 
excavation of two test pits on the Site.  One test pit (TP1) was reportedly located adjacent 
to the tanks and the other (TP2) was located approximately 17 feet southeast of the tanks.  
A 4-inch PVC well (former MW-5) was installed in TP2.  A soil sample from each test 
pit and a groundwater sample from the well in TP2 were collected and analyzed using 
EPA Method 8021.  Elevated concentrations, above NYSDEC TAGM 4046 and Part 
375-6 Soil Cleanup Objectives for Unrestricted Use, of volatile organic compounds 
(VOCs) were detected in both soil samples.  Concentrations of benzene, toluene, 
ethylbenzene, and xylene (BTEX) were detected in exceedance of NYS Ambient 
Groundwater Standards (6 NYCRR Part 703.5) in the test pit well, MW-5. 
 
Analytical results from previous investigations are summarized in Tables 2-6 and 3-6.  
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The two 2,000-gallon gasoline USTs were closed in place by Marcor Remediation, Inc. 
on August 15, 2000.  The tanks were cleaned, fill and vent pipes removed, and flowable 
fill was placed in the tanks.  The decision to close the tanks in place was due to the 
location of the tanks under the foundation of the restaurant/grocery store building.  A 
tank closure letter was issued by Fagan Engineers on August 17, 2000. 
 
Under the direction of Steuben County, Marcor Remediation returned to the Site in 
October 2001 to install seven (7) soil borings.  Five (5) borings were located within the 
right-of-way along Route 54A and two (2) were located east of NYS Route 54A on 
private property.  The approximate locations of the borings are shown on Figure 2- 
Previous Investigation Plan.  The borings were advanced to a depth of 16 feet below 
ground surface (bgs) and soils were screened for VOCs using a photoionization detector 
(PID).  The highest PID readings were obtained from 10-12 feet bgs in borings B-1 
through B-4.  Low readings (< 11 ppm) were observed in B-5 and no PID readings were 
obtained from the offsite borings B-6 and B-7.   
 
Soil samples were collected for analysis of VOCs STARS list (EPA Method 8021) from 
each of the five onsite soil borings.  The sample depth was not noted in the provided 
information.  BTEX compounds were detected at concentrations above TAGM 4046 
guidance values and Part 375-6 Unrestricted Use Soil Cleanup Objectives in samples B-1 
through B-4.  No VOCs were detected in sample B-5.   
 
In 2002, the County hired Buffalo Drilling Company to install four (4) soil vapor 
extraction wells (MW-1 through MW-4, Figure 2).  There are no known construction 
details of these soil vapor extraction wells.  A soil vapor extraction trench was also 
reportedly installed along the eastern edge of the Site by Steuben County Highway 
Department.  No documentation of the trench installation was available and the exact 
location of the trench could not be determined.  According to the County’s files, the 
proposed trench was to be two feet wide by ten feet deep, and 85 feet long with four-inch 
perforated drain tile in the bottom.  [Note:  No indication of this trench was encountered 
during excavation for the tank removals].     
 
A soil vapor extraction system was installed by the County in 2002.   The system 
consisted of the four extraction wells and the existing four-inch well installed in TP2 
(MW-5).  In an effort to monitor the effectiveness of the soil vapor extraction system, 
Steuben County arranged for Upstate Laboratories to monitor the groundwater from all 
five wells.  One round of groundwater sampling was conducted on June 5, 2002, prior to 
the start up of the vapor extraction system.  Two additional rounds of groundwater 
sampling were conducted on October 3, 2002 and July 18, 2003.  Significantly elevated 
concentrations of petroleum compounds (i.e., BTEX) were detected in MW-1, MW-2, 
MW-4, and MW-5 in all three sampling rounds.  The soil vapor extraction system was 
later shut down since it proved to be ineffective in improving groundwater quality.   
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1.5 Report Organization 
This report is organized into sections based on the suggested RI report format provided in 
the NYSDEC Municipal Assistance for Environmental Restoration Projects Procedures 
Handbook (July 2004).  Sections 1.0 through 7.0 are associated with the remedial 
investigation portion of the project.  These sections are summarized below. 

Section 1.0 – Introduction:  This section provides the purpose and objective of the RI and 
presents Site background information including Site history and previous 
investigations and remedial work. 

Section 2.0 – Investigation Activities:  This section of the report presents the 
investigative work conducted as part of this project, as well as any modifications 
made to the scope of work outlined in the approved Work Plan. 

Section 3.0 – Physical Site Characteristics:  This section describes the physical 
characteristics such as surficial features, geology, surface and subsurface 
hydrology, demography, and land/water use.  

Section 4.0 – Nature and Extent of Contamination:  This section of the report presents the 
sample analytical results of the various sampling activities discussed in Section 
2.0.  Findings from the IRM are also discussed. 

Section 5.0 – Contaminant Fate and Transport: This section contains information on the 
fate and transport of contaminants detected at the Site.  This includes a discussion 
of potential routes of migration, contaminant persistence, and contaminant 
migration. 

Section 6.0 -  Exposure Assessment:  This section provides a qualitative public exposure 
assessment for the constituents of concern discussed in Section 4.0. 

Section 7.0 – Summary and Conclusions:  This section summarizes the findings of the 
investigative work that was conducted as a part of this project and provides 
recommendations for additional work, if necessary. 
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2.0 2.0  Investigation Activities 
 
The remedial investigation included the following tasks: 

• Site survey and base mapping; 
• Asbestos and hazardous materials building survey;  
• Geophysical survey; 
• Four (4) test pit excavations; 
• Private well survey; 
• Surface soil sampling; 
• 12 Geoprobe soil borings; 
• Five (5) permanent and four (4) temporary monitoring well installations; 
• Groundwater sampling; 
• Hydraulic conductivity testing; 
• Private well sampling; and 
• Soil vapor intrusion sampling at two adjacent residences. 

 
2.1 Site Survey 
A Lu Engineers’ NYS Licensed Surveyor conducted a Site survey to identify property 
boundaries, existing features, structures, and monitoring wells.  This information was 
used to create a base map of the Site using the NAD 83 UTM Zone 18 (NYTM) 
coordinate system to show locations of all sample points.  Elevations of the new and 
existing monitoring wells were also surveyed by a NYS Licensed Surveyor.  All other 
sample locations were located using a Trimble GeoXT GPS unit, capable of achieving 
sub-meter accuracy, and plotted on the survey base map. 
 
2.2 Building Survey and Sampling 
An asbestos and hazardous materials survey was completed by Lu Engineers on 
December 19, 2007, prior to building demolition.  The survey included both the main 
building and the wooden shed structure.  Results of the asbestos survey were provided in 
the Pre-Demolition Asbestos Survey (Lu Engineers, February 2008) included in the IRM 
Report, under separate cover,.  The survey identified asbestos-containing materials 
including: transite exterior walls, vinyl floor tiles in the shed, roofing materials, wall 
texture/drywall, and caulk.   
 
Fluorescent light bulbs and ballasts were removed from the main building and sent for 
recycling by Steuben County.  A certified technician drained coolant from the 
refrigeration units and provided for disposal.  No other hazardous materials were 
identified in the buildings.   
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2.3 Geophysical Survey 
On June 13, 2008, Lu Engineers utilized a GSSI Profiler EMP 400 multi-frequency 
conductivity meter to verify the existence and location of known and suspected USTs.  
The survey included four grids covering accessible areas of the property.  Data generated 
during the survey was stored in the instrument and later downloaded to a computer for 
contouring using Surfer 8 by Golden Software.  The resulting geophysical grids are 
presented in Figure 4a.  Survey findings are summarized below. 
 
Grid 1 – located on the northeastern portion of the property.  Two anomalies were 
identified:  anomaly 1-1 is attributed to the steel well cover at MW-1; anomaly 1-2 is the 
east end of the USTs. 
 
Grid 2 – located south of the main building and extending into the Route 54A right-of-
way.  Three anomalies were identified:  

• Anomaly 2-1 was located along the eastern property line and later determined to 
be two 1,000-gallon unknown USTs; 

• Anomaly 2-2 was located directly behind the wooden shed, where an old 
refrigerator was stored.  

• Anomaly 2-3 appeared to be located beneath the southeast corner of the main 
building.  

 
Grid 3 – a small grid located immediately in front of the main building that was surveyed 
to locate the USTs partially beneath the structure.   There appeared to be two separate 
anomalies indicated by the survey:  anomaly 3-1 located at the northeast corner of the 
building was the two USTs; anomaly 3-2 was located at the southeast corner of the 
building. 
 
Grid 4 – located on the southern portion of the property.  One anomaly was identified:  
anomaly 4-1 corresponded to the location of a small mound of fill material on the 
property. 
 
Lu Engineers performed a second geophysical survey on May 14, 2009, using a Geonics, 
Inc. EM61-MK2 to scan areas beneath the former building slab.  The EM61-MK2 survey 
grid is provided as Figure 4b.  The following anomalies were detected: 

• Anomaly 5-1 located near monitoring well MW-11 was later determined to be a 
buried, crushed steel drum; and 

• Anomaly 5-2 located partially beneath the former shed was found to be an 
underground pipe. 
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2.4 Test Pits 
Test pits were excavated by Steuben County municipal forces, during the IRM, to 
investigate anomalies identified by the geophysical survey.  Test pit TP-1 was located in 
the mound of fill on the southern portion of the property.  A one-inch galvanized pipe and 
black plastic piping/conduit were encountered at approximately three feet below grade.  
No odors or PID readings were observed in the pipes or test pit. 
 
Two additional test pits, TP-3 and TP-4, were completed on June 11, 2009 to investigate 
anomalies identified by the EM61-MK2 geophysical survey.  An open concrete septic 
tank was unearthed just south of MW-11.  At location TP-3, a three-inch diameter PVC 
pipe running north/south was discovered.  This pipe did not appear to be connected to the 
septic tank, but may have been associated with a former roof drain.  No PID readings or 
stained soils were observed beneath the piping.   
 
Test pit locations are shown on Figure 3- Sample Location Plan.  Findings are described 
on Test Pit Logs, included in Appendix B.   
 
2.5 Private Well Survey 
Lu Engineers contacted neighboring residents regarding the existence of private wells in 
the area.  Homes located along Keuka Lake, across from the Nichol Inn, historically had 
drilled wells as a water source.  Due to the proximity of septic systems, local code 
required that the residences switch to lake water.  Most of the drilled wells were removed 
or cut and capped, with the exception of a well at 14728 Boyd Cove Road (hereby 
referred to as PW-1) that is connected to a spigot and still used for watering the lawn.  
The well is approximately 28 feet deep with a 12-inch diameter steel casing.  PW-1 was 
sampled for VOCs during this investigation.  Well sampling is discussed in Section 2.9.3 
and results are summarized in Table 3-1.       
 
Recently, a municipal water line was installed along Route 54A by the Pulteney Water 
District.  Several residences, including #14728 and 14734 Boyd Cove Road, have 
connected to the public water supply.  No one at 14740 Boyd Cove Road was able to be 
reached; however, according to neighbors, the residence is also on a Keuka Lake water 
supply.  A 6-inch diameter cut and capped well is located at 14752 West Lake Road and 
is no longer used.  The total well depth is approximately 18 feet.     
 
2.6 Surface Soil Sampling 
A total of five (5) surface soil samples (SS-01 thru SS-05) were collected from vegetated 
areas of the Site on September 4, 2008.  Sample locations are shown on Figure 3- Sample 
Location Plan.  SS-05 was collected from a small mound of unknown fill material located 
on the southern portion of the Site.  [Note: the number of surface soil samples was 
reduced from six to five due to minimal area of vegetated surface soil.] 
 
Samples were collected from 0-2 inches below the vegetative cover using a pre-cleaned 
stainless steel spoon or hand trowel to transfer soil into glass sample jars.  Surface soil 
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logs are included in Appendix B.  Surface soil samples were stored on ice in a cooler 
prior for shipment to Test America, Inc., the subcontracted laboratory.  All samples were 
analyzed for TCL SVOCs (EPA Method 8270) and TAL Metals.  In addition, three 
samples (SS-3, SS-4, and SS-5) were analyzed for PCBs and Pesticides.  Results of the 
sampling are discussed in Section 4.1. 
 
2.7 Soil Borings and Sampling 
Twelve (12) soil borings (designated as B-8 through B-17, MW-10, and MW-11) were 
completed on September 4, 2008.  The borings were performed by Trec Environmental, 
Inc. using a track-mounted Geoprobe® Model 6620DT.  Borings B-9 and B-17 were 
converted into temporary one-inch diameter mini-wells after soil sampling was 
completed.  Locations of the test borings are shown on Figure 3.   
 
Soil samples were collected at 4-foot intervals to a depth of 16 to 20 feet below ground 
surface (bgs).  At location B-9, probe rods were driven to a total depth of 39 feet bgs in 
an effort locate bedrock, however, no bedrock was encountered.  Lu Engineers screened 
the recovered soil samples for the presence of VOCs with a MiniRAE 2000 
photoionization detector (PID) and recorded subsurface soil descriptions on boring logs 
(Appendix B).  Soil conditions are described in Section 3.4.   
 
The following ten (10) samples were selected for laboratory analysis based on PID 
readings, soil observations, and sample location relative to other samples or significant 
Site features: 
 

Sample ID Depth 
B-8 12 ft. 
B-9 10 ft. 
B-10 10 ft. 
B-11 12 ft. 
B-12 12 ft. 
B-14 12.5 ft. 
B-15 12 ft. 
B-16 12 ft. 
B-17 

WB-11 
12 ft. 
9 ft. 

  
Soil samples were stored on ice in a cooler for shipment to Test America, Inc.  A total of 
ten (10) subsurface soil samples were submitted for analysis of TCL VOCs (EPA Method 
8260), TCL SVOCs (EPA Method 8270), and TAL Metals.  In addition, four samples 
were analyzed for PCBs and Pesticides.  The samples selected for analysis, and the 
specific analyses performed on each sample, are listed on Tables 2-2, 2-3, and 2-4.  
Results of the sampling are discussed in Section 4.2.     
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Laboratory test results were reported in NYSDEC Analytical Services Protocol (ASP) 
Category B deliverables reports.  Test America’s summary data sheets are provided in 
Appendix C.  Category B deliverables are provided on disc.    
 
2.8 Interim Remedial Measures (IRMs)  
IRMs were completed during the RI to facilitate investigation below the building slab and 
remove potential contaminant sources associated with USTs and petroleum-impacted 
soil.  IRM activities included: 

• Asbestos abatement; 
• Building demolition and slab removal; 
• Removal of four USTs; and  
• Excavation and disposal of 495 tons of petroleum-impacted soil. 

 
These actions are described in the Interim Remedial Measures Report (Lu Engineers, July 
2010), provided under separate cover.   
 
A total of seven (7) tank closure samples were collected during the IRM: five from the 
excavation sidewalls (TC-01, TC-02, TC-04, TC-06, and TC-07); and two water samples 
from the bottom of the excavation (TC-03 and TC-05).  Sample locations are shown on 
Figure 3.  Analytical results are summarized in Tables 2-5 and 3-5.  Laboratory reports 
are included in Appendix C, as well as the IRM Report.     
 
2.9 Monitoring Well Installation and Sampling 
Five (5) permanent and four (4) temporary groundwater monitoring wells were installed 
during this RI to evaluate the extent of impacted groundwater.  Monitoring well locations 
are depicted on Figure 3 and Well Construction Diagrams are included in Appendix B for 
all permanent well installations.    
 

2.9.1 Well Installation 
Temporary wells MW-9, MW-10, MW-11, and MW-12 are one-inch diameter 
mini-wells, installed on September 5, 2008 by Trec Environmental, Inc. using a 
Geoprobe 6620 DT rig.  MW-12 is located off-site, in the County Route 74 
right-of-way, and was installed with a protective flush-mount curb box.  All 
other mini-wells were installed with stick-up casings.  MW-9 was damaged 
during the IRM and was unable to produce a viable groundwater sample, 
therefore; the well casing was removed. 
 
Permanent monitoring wells MW-5b, MW-6, MW-7, and MW-8 were installed 
on December 10-11, 2008 by Trec Environmental, Inc.  MW-5b was installed as 
a replacement well for pre-existing well MW-5 which consisted of an open 3-
inch diameter drainage pipe that was placed in a former test pit.  MW-5 was 
removed during the tank excavations.  MW-6 is located within the Route 54A 
right-of-way.  MW-7 and MW-8 are downgradient off-site wells located across 
Route 54A, within the right-of-way. 
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An additional well (MW-13) was installed across the street on March 31, 2009 
as described in the approved Work Plan Addendum - Off-site Investigation, 
dated March 18, 2009.   
 
All well borings were advanced using 4.25-inch inner diameter hollow stem 
augers and installed in accordance with the approved Work Plan.  Total well 
depth ranged from 13 to 20 feet bgs, as shown on the Well Construction 
Diagrams (Appendix B).  A 2-inch diameter Schedule 40 PVC well was placed 
in each boring, consisting of a 10-foot screen installed approximately five feet 
into groundwater.  The wells were completed with locking caps and flush-
mount curb boxes cemented into place. 
 

2.9.2 Well Development 
Existing and newly installed monitoring wells were developed at least two 
weeks prior to sampling.  Development consisted of gentle surging followed by 
purging the wells to draw sediments out of the sand pack and into the well for 
removal.  Development continued until turbidity improved, or the well was 
purged dry repeatedly.  Temporary mini-wells were developed using a 
Geopump connected to 3/8-inch diameter tubing.  Permanent wells were 
developed with a submersible Whale pump.   

 
Well development activities were recorded on Well Development Logs, 
included in Appendix B.  Water generated from the development of wells MW-
1, MW-2, MW-4, MW-5b, and MW-6 were containerized and later discharged 
at the Steuben County Landfill leachate treatment facility in Bath, New York.  
The water disposal receipt is included in Appendix E. 
 

2.9.3 Groundwater Sampling  
Groundwater samples were collected from each monitoring well on February 2-
3, 2009.  MW-13 and private well PW-1 were sampled on March 21, 2009.  
Private well PW-1 was sampled from the spigot, after purging approximately 
one well volume.  All other samples were obtained using peristaltic pumps with 
dedicated ¼-inch polyethylene tubing, in accordance with Low Flow - Minimal 
Drawdown Groundwater Sampling Procedures (Puls and Barcelona, 1995).  
Sampling data was recorded on Low Flow Groundwater Sampling Field 
Records, provided in Appendix B.   
 
Prior to sampling, the water level at each well was measured with reference to 
the inner casing elevation and recorded.  Field parameters including pH, 
conductivity, dissolved oxygen, and temperature were measured periodically 
using a Horriba U-22 water quality meter with flow-through cell.  Turbidity was 
measured with a LaMotte 2020e turbidity meter.  Once the parameters 
stabilized, a sample was collected and immediately placed on ice in preparation 
for delivery to Test America, Inc.   
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Groundwater samples were analyzed for the following parameters:  

• TCL Volatile Organics (EPA Method 8260) 
• TCL Semi-volatile Organics (EPA Method 8270C) 
• TAL Metals (EPA Method 200.7/6010B) 

 
[Note:  the SVOC sample bottle for MW-6 broke during transport, and 
therefore, no SVOC analysis was performed for MW-6].   
 
Samples from MW-4 and MW-10 were also analyzed for PCBs and Pesticides.  
MW-13 and PW-1 were analyzed for VOCs only.   
 

2.10 Aquifer Testing 
Hydraulic conductivity testing was conducted at permanent monitoring wells MW-3, 
MW-5b, MW-6, MW-7, and MW-8 on March 12, 2009.  This testing was conducted in 
accordance with the protocols outlined in the approved Work Plan.  Pertinent information 
and data are included in Appendix B.  
 
The hydraulic conductivity testing included the placement of a solid slug into each well 
and removal of the slug while monitoring the resulting rise in water level data over time.  
Data was collected by a Level Troll 700 pressure transducer and stored in a handheld 
rugged reader.  The data was downloaded and used to calculate the hydraulic 
conductivity for each well using AQTESOLV 3.5 computer software.   
 
The hydraulic conductivities were calculated using the “Bouwer and Rice” method for 
unconfined aquifers.  Logarithmic graphs for the slug tests are included in Appendix B.  
Results of the aquifer testing are provided in Section 3.5. 
 
Groundwater monitoring well elevation data and static water level data collected in 
February 2009 were used to calculate groundwater elevations for each well.  The 
groundwater elevations were then used to develop a groundwater potentiometric map, 
included on Figure 7.  A description of the Site hydrogeology is provided in Section 3.5.   
 
2.11 Soil Vapor Intrusion Sampling 
Soil vapor intrusion sampling was completed at two off-site houses located downgradient 
from the Site:  14728 Boyd Cove Road and 14734 Boyd Cove Road.  Sampling was 
conducted in accordance with the method provided in the Work Plan Addendum, dated 
March 18, 2009, and the NYSDOH “Guidance for Evaluating Soil Vapor Intrusion in the 
State of New York” (October 2006).   
 
Five (5) samples were collected over a 24-hour period from March 31, 2009 to April 1, 
2009.  One sub-slab soil vapor and one indoor ambient air sample were collected from 
each residence.  An outdoor ambient air sample (OA-01) was also collected from an 
upwind location to evaluate background conditions.  Indoor air samples were collected on 
the main level since neither structure had a basement.   
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Prior to sampling, the “NYSDOH Indoor Air Quality Questionnaire and Building 
Inventory” forms were completed.  Copies of these forms, including sample locations, are 
provided in Appendix D. 
 
Soil vapor samples were collected in SUMMA® canisters equipped with low-flow 
regulators.  The canisters were pre-cleaned by Centek Laboratories, LLC, an ELAP-
certified analytical laboratory.  Samples were analyzed for VOCs by EPA Method TO-
15.  Analytical results summary sheets are provided in Appendix D.   
 
3.0 Physical Site Characteristics 
 
This section provides information on subsurface conditions and physical characteristics 
of the Site. 
 
3.1 Surface Features 
The Former Nichol Inn Site is a 0.4-acre parcel that with two structures that were 
demolished as IRMs during this investigation.  The northern portion of the Site is covered 
with sand/gravel fill.  The southern portion of the Site is mainly grass covered.   
 
The topography is gently sloping from the northeast to the southwest.  The topographic 
relief is 731 to 725 feet above mean sea level.  Topography rises significantly to the west 
of the Site.  
 
A timber and concrete retaining wall is present at the northwest corner of the Site.  The 
retaining wall was constructed to divert stormwater flowing downhill from the west into 
the drainage ditch that runs along the western Site boundary.    
 
3.2 Surface Water Hydrology 
Keuka Lake is located approximately 200 feet east of the Site.  A drainage swale runs 
along the western Site boundary and directs stormwater runoff around the Site and into a 
culvert which discharges to Keuka Lake.  The existing retaining wall is deteriorated and, 
as a result, the Site is subject to periodic flooding from stormwater runoff and outwash 
from uphill lands to the west.   
 
Surface water from the Site flows east and is captured in open drainage channels along 
Route 54A.  Two stormwater catch basins are located along the eastern Site boundary and 
discharge to Keuka Lake.  
 
3.3 Geology 
The overburden consists of reworked alluvial deposits.  These alluvial deposits are fan 
shaped features located where high gradient hillside streams enter flat valleys.  The 
alluvial deposits include of a mixture of bedrock and soils from the hillsides.  Streams 
laden with sediment enter the valleys depositing the bedload as the stream flow velocity 
decreases.  Along Keuka Lake these alluvial deposits are commonly reworked by a 
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combination of wave action and lateral migration of the stream across the fan like 
depositional feature.  The lateral movement of the stream channel has likely left erosional 
scars or stream channels, which were filled by subsequent storm events.  These features 
may influence groundwater flow directions at the site.  
 
The depth to bedrock could not be confirmed during this investigation.  Soil probe rods 
were driven to a depth of 39 feet bgs at location B-9 and no bedrock was encountered.  
Based on USGS bedrock maps, bedrock beneath this site is likely shales and sandstones 
of the Upper Devonian Sonyea Group.   
Two geologic cross sections (A-A’ and B-B’) developed for the Site are included as 
Figures 5a and 5b, respectively.  Cross section A-A’ trends west to east and cross section 
B-B’ trends south to north, as shown on Figure 5c.  The cross sections illustrate the 
lithology identified in test borings and wells that were advanced as part of this 
investigation.  Cross section A-A’ also includes off-site subsurface features.  As shown in 
the cross sections, the unconsolidated sediments consist of unsorted silt, gravel, and clay 
typical of alluvial fan type deposits.  A silt and gravel layer identified in cross section B-
B’ (borings B-11 and B-12) may represent fill material as the soils in this area were not 
as well compacted as the soils throughout the remainder of Site. 
 
3.4 Soils 
The soils of the Site are classified as Chenango channery silt loam, fan (USDA, 1978).  
These soils are deep well drained soils that formed on gently sloping alluvial fans.  As 
described in the boring logs (Appendix B) and shown on the cross sections (Figures 5a, 
5b), the soils present at this Site consist primarily of silt and gravel with minor amounts 
of clay.  The gravel is typically thin flat sandstone and limestone (channery) from 
bedrock on the adjacent hillside.  The gravel deposits promote the downward percolation 
of water across the Site.  Clay rich beds are present in the soil horizon.  These clay rich 
beds inhibit downward percolation of the water, but do not represent confining layers as 
they are not found in all soil borings or at similar depths in the soil horizon at this Site.   
 
3.5 Hydrogeology 
This section describes the groundwater flow patterns and hydraulic conductivity data for 
the Site.  The description generated is based on groundwater elevation data obtained 
during well sampling in February 2009, and hydraulic conductivity (K) data from slug 
tests completed in monitoring wells MW-3, MW-5b, MW-6, MW-7, and MW-8 on 
March 12, 2009.   
 
Figure 7 illustrates groundwater elevation contours generated using measurements 
collected in February 2009.  As shown, groundwater generally flows east toward Keuka 
Lake.  Groundwater elevations are highest on the western portion of the property and 
lowest along the eastern property line, decreasing by approximately 10 feet from west to 
east.  Off site, groundwater elevations drop an additional 5 feet across Route 54A to wells 
MW-7, MW-8 and MW-13.   
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Hydraulic gradients were calculated across two areas of the Site.  Based on the February 
2009 groundwater measurements, the hydraulic gradient across the Site from west to east 
is approximately 0.0734 ft/ft and was calculated between wells MW-3 and MW-8.  The 
hydraulic gradient across the Site from north to south is approximately 0.0032 ft/ft and 
was calculated between wells MW-12 and MW-10. 
 
Rising head slug tests were used to calculate hydraulic conductivity (K) and groundwater 
velocities.  Hydraulic conductivity (the relative mobility of groundwater through soils) 
values were obtained using the Bouwer and Rice Method (1976) and AQTESOLV for 
Windows Standard 3.5.  Hydraulic conductivity for the wells tested ranged between 
1.022 x 10-6 ft/sec at MW-7 and 9.03 x 10-5 ft/sec at MW-8.  Through the analysis of each 
rising head slug test, the average hydraulic conductivity for the Site, including the off site 
wells, was determined to be approximately 2.65 x 10-5 ft/sec.  Hydraulic conductivity 
data is summarized in Appendix B. 
 
Groundwater velocity, the rate at which groundwater moves across the Site, was 
calculated across two areas of the Site.  These minimum and maximum groundwater 
velocity calculations were determined by using the Site average hydraulic conductivity 
value of 2.65 x 10-5 ft/sec. 
 
The Site minimum groundwater velocity calculation was performed in the generally flat 
area between wells MW-12 and MW-10, in proximity to the contaminant source area.  
The topography across this central portion of the Site slopes gently from north to south, 
dropping 0.44 feet vertically over a horizontal distance of 136 feet (0.44 ft / 136 ft).  The 
velocity across this portion of the Site was calculated to be approximately 8.48 x 10-8 
ft/sec (0.007 ft/day), and is considered the minimum velocity for the Site.   
 
The Site maximum groundwater velocity calculation was performed in the area of 
greatest topographic and hydrogeologic relief, between MW-3 and MW-8.  The slope of 
the groundwater surface in this area drops to the east, with relief of nearly 6.5 feet 
vertically over a horizontal distance of 87 feet (6.39 ft / 87 ft).  The velocity across this 
portion of the Site was calculated to be approximately 1.95 x 10-6 ft/sec (0.168 ft/day) 
and considered the maximum velocity for the Site.    
 
Hydraulic conductivity and groundwater level data collected during the RI have indicated 
the following: 

• Overburden material underlying the Site consists primarily of silt and gravel 
with minor amounts of clay.  

• Hydraulic conductivity measurements for monitoring wells MW-3, MW-5b, 
MW-6, MW-7 and MW-8 averaged 2.65 x 10-5 ft/sec. 

• Groundwater velocities on the Site vary from approximately 8.48 x 10-8 ft/sec 
to 1.95 x 10-6 ft/sec (0.007 ft/day to 0.168 ft/day, respectively). 

The average depth to groundwater ranged between 6 and 8 feet bgs. 
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Slug test data, hydraulic conductivity data, hydraulic gradient and groundwater velocity 
calculations are provided in Appendix B. 
 
3.6 Demography, Land Use, and Water Use 
The Site is located in a residential area on the west shore of Keuka Lake, in the Town of 
Pulteney, New York.  According to 2000 census data published by the U.S. Census 
Bureau, the Town of Pulteney had a population of 1,405.  The local area is occupied by a 
combination of year-round and seasonal lakefront homes. 
 
The Site is currently zoned for commercial use by the Town of Pulteney, and is located 
within Zoning District #2.  The intent of Zoning District #2 is to permit establishment of 
low-density residential areas.  Special permit uses in this district may also include:  adult 
daycare, boat storage, churches, restaurants, and multi-family dwellings. 
 
Public water is available at the Site and to houses along Route 54A.  Most lakefront 
residents are still on a Keuka Lake water supply.   
4.0  
4.0 Nature and Extent of Contamination 
 
In this section, laboratory analytical results are compared to the appropriate published 
standards, criteria, or guidance values as indicated below.  Summary tables of the full 
analytical results are located in Appendix C.  
 
Soil Samples.  Analytical results are compared to the NYSDEC Soil Cleanup Objectives 
(SCOs) in 6 NYCRR Part 375-6.8(a) and (b) (effective December 14, 2006).  Residential 
Use Cleanup Objectives are most applicable to future use of the Site, based on 
surrounding land uses and zoning districts.  Residential Use, as defined by the regulation, 
“is the land use category which allows a site to be used for any use other than raising 
livestock or producing animal products for human consumption.” 
 
Groundwater Samples.  Analytical results are compared to the NYS Class GA 
Groundwater Quality Standards from 6 NYCRR Parts 700-705 (NYS, 1999b), as well as 
to guidance values in the NYSDEC Technical and Operational Guidance Series 1.1.1 
(NYSDEC, 1998).  
 
Vapor Intrusion Samples.  The sub-slab vapor,and indoor air sample results are 
compared to the ambient air samples collected over the same time period, as well as 
appropriate guidelines and reference values.  Indoor and outdoor air samples are 
compared to the background levels published in the NYSDOH “Guidance for Evaluating 
Soil Vapor Intrusion in the State of New York” Table C1- “Study of volatile organic 
chemicals in air of fuel oil heated homes” (NYSDOH, 2003).  There are no appropriate 
guidance values for petroleum-related VOCs in sub-slab soil vapor.   
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4.1 Surface Soils 
Surface soil samples were collected at five locations (SS-01 through SS-05).  Tabulated 
analytical results are shown on Tables 1-1 through 1-3 in Appendix C.  The following is a 
summary of the results: 

• All detected compounds were below Residential Use SCOs (6 NYCRR Part 375-
6b). 

• No SVOCs were detected above Unrestricted Use SCOs.   

• Selenium was detected at concentrations above Unrestricted Use, but below 
Residential Use SCOs in all five samples.  Concentrations of selenium were 
fairly consistent (4.6 – 5.5 ppb) across the Site, therefore, they are considered to 
represent background soil concentrations. 

• Metals were detected at levels above Unrestricted Use SCOs in SS-2 and SS-5 as 
shown on Table 1-2 in Appendix C.  The metals detected in SS-5 are most likely 
attributed to the small mound of fill material present at the sampling location.  
The volume of impacted fill material is approximately 136 ft3. 

• Pesticides 4,4’-DDE and 4,4’-DDT were detected in surface soil samples SS-3, 
SS-4, and SS-5 at concentrations above Unrestricted Use, but within Residential 
Use SCOs.  4,4’-DDD was also detected in SS-5, as shown on Table 1-3 in 
Appendix C.  These compounds were once used as insecticides, but have been 
banned in the U.S. since the early 1970s.  The presence of these compounds in 
surface soils may be attributed to runoff from up-gradient agricultural fields.       

• Aroclor 1254, a polychlorinated biphenyl (PCB), was detected in sample SS-5 
above Unrestricted Use, but within the Residential Use SCO (see Table 1-3, 
Appendix C).  No PCBs were detected anywhere else on the Site. Therefore, the 
PCBs detected in SS-5 are most likely attributed to the small mound of fill 
material present at the sampling location.   

 
4.2 Subsurface Soils 
Ten (10) soil samples were collected from soil borings, as previously indicated in Section 
2.7, and five (5) samples were collected from the tank pit sidewalls during the IRM.  
Tabulated analytical results are shown on Tables 2-1 through 2-3.  The following is a 
summary of the findings: 

• All detected compounds were below Residential Use SCOs (6 NYCRR Part 375-
6b). 

• Petroleum-related VOCs were detected above Unrestricted Use SCOs at nine of 
the 15 sampling locations, as shown on Table 2-1 in Appendix C.  The highest 
concentrations were detected in samples B-11 and TC-07, which are located 
down-gradient from the former 2,000-gallon USTs.  The approximate extent of 
subsurface soil impacted by total benzene, toluene, ethylbenzene, and xylene 
(BTEX) is shown on Figure 6.   
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• The highest PID readings were obtained from approximately 8 to 12 feet bgs. 

• No evidence of petroleum impacts was observed in soils from off-site well 
borings MW-7, MW-8, and MW-13, located east of Route 54A. 

• No SVOCs were detected above Unrestricted Use SCOs. 

• Selenium was detected above Unrestricted Use, but within Residential Use SCOs 
in all soil samples with the exception of B-11, as shown on Table 2-3 (Appendix 
C).  Nickel was detected above Unrestricted Use, but within Residential Use 
SCOs in samples B-8, B-10, B-14, B-15, B-17, and WB-11.  These are considered 
to be background soil concentrations for the Site. 

• Pesticide 4,4’-DDD was detected above Unrestricted Use SCOs (48 ppb), but 
below Residential Use SCOs in sample B-11.  4,4’-DDD is a breakdown 
component of DDT.  

 
4.3 Groundwater 
A total of 11 groundwater samples were collected from monitoring wells and two (2) 
water samples were collected from the tank pit excavations.  Analytical results are shown 
on Tables 3-1 through 3-4 in Appendix C.  The following is a summary of the findings: 

• BTEX compounds were detected at concentrations above NYS Ambient 
Groundwater Standards in MW-4, MW-5b, MW-6, TC-03, and TC-05.  The 
highest concentrations were detected in MW-5b, as indicated on Table 3-1.  The 
extent of groundwater impacted by BTEX compounds is shown on Figure 7.  
Assuming a soil porosity of 35%, the volume of petroleum-impacted 
groundwater above NYS groundwater standards is approximately 28,823 ft3.  
This volume was calculated using the area obtained from ESRI Spacial Analyst 
GIS Software using the spline method (shown of Figure 7), and assuming the 
depth of impact to be nine feet (9 to 18 feet bgs), multiplied by a soil porosity of 
0.35.    

• Two VOCs were detected above groundwater standards in down-gradient well 
MW-8:  Benzene (7.4 ppb) and 1,2-Dichloroethane (0.84 ppb).  The NYS 
groundwater standards are 1 ppb and 0.6 ppb, respectively.  1,2-Dichloroethane 
(1,2-DCA)  was detected below the laboratory quantitation limit and was not 
found in any of the other wells or onsite soil samples.  The source of this 1,2-
DCA is unknown.  

• Naphthalene (130 ppb) was detected in MW-5b above the NYSDEC Guidance 
Value.  Naphthalene is a common petroleum constituent.  All other SVOCs were 
below applicable standards, as shown on Table 3-2 in Appendix C.   

• Iron, Magnesium, Manganese, and Sodium were present at levels above 
applicable standards or guidance values in most of the wells (Table 3-3, 
Appendix C).  These are naturally occurring minerals found in groundwater and 
are common to the Southern Tier of New York. 
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• No PCBs or pesticides were detected in the wells sampled. 
 
4.4 Soil Vapor 
Five (5) soil vapor intrusion samples were collected from off-site properties during this 
investigation.  The samples were submitted to Centek Laboratories, LLC for analysis of 
VOCs by EPA Method TO-15.  Sample locations and analytical results are provided in 
Appendix D.  The following is a summary of the findings: 

• None of the chlorinated VOC compounds listed in the NYSDOH decision 
matrices were detected in the samples. 

• Petroleum-related VOCs were detected in all of the samples, as shown on 
Table 4-1 in Appendix D.   

• Petroleum compounds detected in the indoor and outdoor air samples are 
consistent with background levels in the NYSDOH 2003 Study of Volatile 
Organic Chemicals in Air of Fuel Oil Heated Homes (Table C1), with the 
exception of chloromethane (2.2 mcg/m3) and m&p-xylene (6.9 mcg/m3) in 
sample IA-02.  It should be noted that during this sampling event, the resident 
was smoking indoors.  Chloromethane and xylene are chemicals found in 
cigarette smoke.  These compounds were not detected in nearby wells.  

 
5.0 Contaminant Fate and Transport 
 
This Section includes an evaluation of contaminant fate and transport for the Site 
including identifying potential routes of migration, contaminant persistence, and 
contaminant migration. 
 
5.1 Potential Routes of Migration 
Potential routes of migration identified for the Site include: 

• Petroleum-related VOCs migrating off-site in a dissolved groundwater plume; 

• VOCs in subsurface soils impacting the groundwater; 

• Volatilization of VOCs in subsurface soil and/or groundwater; 

• If the impacted soils or groundwater were to be disturbed, indirect migration 
pathways may include:  transport on construction equipment, evaporation, etc.  

 
5.2 Contaminant Persistence 
Contamination at the Site is identified as primarily consisting of petroleum-related VOCs 
in subsurface soil and groundwater.  These types of compounds are degraded aerobically 
and anaerobically by microorganisms in the subsurface.  The chemical characteristics and 
fate of VOCs detected above groundwater standards are summarized in the following 
table.    
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Chemical of 
Concern 

Physical 
Properties Uses Reaction with Water Reaction with Air Reaction with Soil 

Benzene 1 Colorless liquid 
with a sweet 
odor; flammable 

Natural part of 
gasoline and 
crude oil.   

Highly soluble in water; does 
not readily adsorb to sediments.  
May biodegrade in water with a 
half-life of 103 days. 

Highly volatile;  
half-life in air is 2-
20 days. 

High mobility in 
soil; biodegrades in 
presence of 
microorganisms 

Toluene 1 Colorless liquid 
with a pungent 
odor. 

Occurs naturally 
in crude oil;  
found in 
gasoline, paint 
thinners & 
lacquers. 

Will not readily adsorb to 
sediments or solid particles.  
Biodegrades in water with a 
half-life of 100-1,386 days. 

Evaporates 
quickly into air 
from soil and 
water.  Half-life in 
air is 3 days.   

Relatively mobile in 
soil.  Readily 
broken down by 
microorganisms in 
soil with a half-life 
of several hours to 
71 days. 

Ethylbenzene1 Colorless liquid; 
flammable 

Naturally 
occurring in 
petroleum.  Used 
in paints and inks 

May adsorb to sediments or 
suspended solids in water.  
Breaks down in water by 
reacting with other chemicals.  
Half-life in water is 10-16 days. 

Volatilizes easily 
into air from soil 
or water.  Takes 
approximately 55 
hours to break 
down in air. 

Moderately mobile 
in soil.  Breaks 
down by aerobic 
bacteria in the soil. 

Xylene1 Colorless liquid 
with a sweet 
smell; flammable 

Naturally 
occurring in 
petroleum.  Used 
as a solvent & 
paint thinner 

Breaks down by microorganisms 
in groundwater. 

Evaporates 
quickly into air;  
breaks down in air 
by sunlight with a 
half-life of 1-2 
days. 

Moderately mobile 
in soil and may 
leach to ground-
water.  Broken 
down by 
microorganisms in 
soil. 

Napthalene1 White solid Found in 
petroleum and 
coal.  Used in 
mothballs and 
PVC 
manufacturing 

May dissolve in water and 
adsorbs to sediments. Breaks 
down by aerobic bacteria in 
water with a variable half-life of 
0.8-43 days. 

Broken down in 
air by water and 
sunlight; half-life 
in air is 18-60 
hours. 

Medium to low 
mobility in soil.  
Adsorbs moderately 
to soil particles and 
is broken down by 
microorganisms 
with a half-life of 2-
18 days. 

1-2,-
Dichloroethane 1 

A chemical 
intermediate also 
known as 1,2-
DCA 

Used in soaps, as 
a solvent, and 
formerly used as 
a fumigant. 

May leach from soil to 
groundwater.  Will not adsorb to 
sediments or suspended solids.  
Does not readily biodegrade in 
groundwater. 

Volatilizes to air; 
half-life in air is 
63 days. 

Very high mobility 
in soil.  Does not 
readily break down. 

 
  1 Source:  National Library of Medicine, Hazardous Substance Data Bank (HSDB).  

<Toxnet.nlm.nih.gov> 
 
In addition to biodegradation, VOC concentrations in the groundwater would presumably 
decrease as the distance from the source area is increased due to processes such as 
advection, dispersion, sorption, and diffusion. 
 
5.3 Contaminant Migration 
Contaminant migration patterns are further described in this section.  Primary 
constituents at the Site detected above regulatory criteria are petroleum-related VOCs and 
metals in groundwater.  [Note:  Concentrations of iron, magnesium, manganese, and 
sodium were detected above NYS groundwater standards in most of the wells.  These 
levels are attributed to water hardness commonly found in the Southern Tier of New 
York, and are not included in the following discussion of contaminant migration]. 
 
Petroleum-related VOCs have been detected in subsurface soil and groundwater at the 
Site and within the adjacent highway right-of-way.  The source of the VOC 
contamination appears to be from former USTs and associated piping located on the 
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northern portion of the Site, on the east side of the former building.  It is evident that past 
releases of gasoline from USTs have migrated downward and impacted groundwater.  
Groundwater impacts are most significant in the area of MW-5b, located downgradient 
from the former 2,000-gallon tanks.  Groundwater impacts appear to be migrating off-site 
toward the east and were detected in monitoring wells located within the adjacent Route 
54A right-of-way (MW-6) and at low levels on the east side of Route 54A (MW-8).  
VOCs were not detected in the downgradient off-site private well (PW-1). 
 
Soil impacts were most significant in the source area, where 496 tons of petroleum-
impacted soils were removed during the IRM.  Soil impacts were also observed within 
the right-of-way, east of the former 1,000-gallon tanks.  Impacted soils appear to be 
limited to the Site and western right-of-way along Route 54A.  No evidence of soil 
contamination was detected on the east side of the highway.  
 

5.3.1 Factors Affecting Contaminant Migration 
Factors affecting contaminant migration include advection, dispersion, 
molecular diffusion, adsorption of constituents onto soil particles, and 
partitioning of constituents between soil, groundwater, and air. 
 
The type of contamination present at the Site generally consists of petroleum-
related VOCs.  These compounds are typically soluble in water and do not 
adsorb to sediments or solid particles, therefore, they are relatively mobile in the 
environment. 
 
Groundwater flow at the Site is toward the east, which allows for off-site 
migration of VOCs in groundwater.  Hydraulic conductivities calculated for the 
area range between 1.022 x 10-6 ft/sec and 9.03 x 10-5 ft/sec.  Groundwater 
velocities on the Site vary from approximately 8.48 x 10-8 ft/sec to 2.69 x 10-6 
ft/sec (0.007 ft/day to 0.232 ft/day, respectively).    

 
6.0 Exposure Assessment 
 
The purpose of this exposure assessment is to qualitatively evaluate the contaminants of 
concern and the affected media with respect to potential exposure pathways and human 
receptors.  This assessment is done to evaluate the potential for exposure routes to be 
present in order to facilitate the development of a remedial action plan.   
 
The following exposure pathways were evaluated: 

• Ingestion of impacted soil and/or groundwater; 

• Inhalation of vapors and/or dust; and 

• Direct contact with impacted soil/groundwater. 
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Potential human receptors in the vicinity of the Site include: 

• Residents that live nearby; 

• Visitors to the Site;  

• Construction workers involved with remedial activities or Site redevelopment; 
and 

• Construction workers involved with excavation in the Route 54A right-of-way 
adjacent to the Site. 

 
6.1 Qualitative Public Exposure Assessment 
The following is an evaluation of the exposure pathways and their status with respect to 
the Site.   
 
Ingestion of Contaminated Soil and/or Groundwater  
Based upon review of the soil analytical results, all of the compounds detected were 
within Residential Use Soil Cleanup Objectives (6 NYCRR Part 375-6).  Impacted soils 
are present at a depth of approximately 8 to 12 feet below ground surface, thus making 
ingestion of soils an unlikely exposure pathway.   
 
Groundwater sampling during this investigation revealed VOCs above NYS Ambient 
Groundwater Standards (6 NYCRR Part 703.5).  There are currently no drinking water 
wells on the Site and a public water supply is available.  Deed restrictions may be 
necessary to restrict future use of groundwater at the Site.  Private drinking water wells 
are present in the area, the closest being PW-1 located down-gradient of the Site at 14728 
Boyd Cove Road.  This residence is on a public water supply and the owner reported that 
the well is only used for watering the lawn.  Private well PW-1 was sampled for VOCs on 
April 21, 2009.  Laboratory analysis did not detect any VOCs in the groundwater sample, 
therefore, ingestion of contaminated groundwater is not considered to be a complete 
exposure pathway at this time.  Further off-site migration of VOCs in groundwater may 
lead to potential exposures in the future.  Long-term groundwater monitoring may be 
necessary to evaluate the migration of impacted groundwater. 
 
Inhalation of Vapors 
The potential exists for volatilization of petroleum-related VOCs from impacted soil and 
groundwater.  Exposure to soil vapor could occur during excavation or disruption of soils 
or through soil vapor intrusion.  Onsite workers could be exposed to VOCs during future 
development if excavation of impacted soils (8-12 feet bgs) were to occur.  Potential 
future exposures can be mitigated by way of a Site Management Plan.   
 
The soil vapor intrusion pathway was evaluated by sampling at two adjacent, 
downgradient residences.  Laboratory analytical results detected petroleum compounds in 
both sub-slab soil vapor and indoor air samples.  The contaminant levels detected in 
indoor and outdoor air are consistent with background levels in the NYSDOH Study of 
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VOCs in Air of Fuel Oil Heated Homes.  Based on these results, there are no complete 
soil vapor exposure pathways in connection with the Site.   
 
Direct Contact with Impacted Soils and/or Groundwater 
There is currently no direct contact with impacted soil and/or groundwater at the Site 
because the Site is vacant, access to the public is somewhat limited by a chain fence, and 
petroleum-impacted soils are located approximately eight feet below the surface. 
 
There is a potential for direct contact with surface soils for future Site workers and/or 
trespassers.  Contact with surface soils is not considered to be an exposure concern since 
all detected compounds are below Residential Use SCOs, which are established for the 
protection of public health, including dermal contact with soils.  
 
The potential exists for future exposures if workers come into contact with impacted 
media during excavation or Site development activities.  However, all work should be 
performed in accordance with an approved Health and Safety Plan and knowledge of Site 
conditions.  Therefore, the risk for direct contact is considered low. 
  
6.2 Environmental Exposure Assessment 
The Fish and Wildlife Resources Impact Analysis (FWRIA) Decision Key was 
completed for the Site, as outlined in DER-10, and is included as Appendix I.  It was 
determined that no FWRIA is needed since the Site is not a habitat for endangered, 
threatened , or special concern species; and the investigation does not indicate that 
groundwater contamination has migrated to Keuka Lake or any other fish and wildlife 
habitat.   
 
7.0 Summary and Conclusions 
 
7.1 Investigation Summary 
Investigations performed as part of this project included: 

• Evaluation of surface soil conditions; 

• Evaluation of subsurface soil conditions; 

• Evaluation of groundwater conditions; and  

• Evaluation of building materials for the presence of asbestos or other hazardous 
materials. 

 
This work also included laboratory analysis of five (5) surface soil, 15 subsurface soil, 13 
groundwater, and five (5) soil vapor intrusion samples.  Building material samples were 
also submitted for laboratory analysis of asbestos.  Field screening with real-time 
instruments was used to supplement the laboratory data.  
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All onsite structures were demolished, and four USTs and 496 tons of petroleum-
impacted soils were removed as an IRM during the investigation.  All tank pit sidewall 
samples were within Residential Use SCOs.  
 
Off-site investigation included the installation and sampling of five (5) wells within 
roadway right-of-ways, including three wells on the east side of Route 54A; sampling an 
existing down-gradient private well (PW-1); and soil vapor intrusion sampling at two 
residences located east of the Site.   
 
7.2 Conclusions 
Primary contaminants detected in soil and groundwater at the Site include petroleum-
related VOCs.  The area of most significant soil and groundwater contamination is 
located just east of the former building, down-gradient from the former 2,000-gallon 
USTs, as shown on Figures 6 and 7.  Groundwater flow is generally to the east, toward 
Keuka Lake.  It is evident that the contamination has migrated off-site to the east, 
impacting the Route 54A right-of-way. 
 
Petroleum-related VOCs were detected above NYS groundwater standards in the 
following wells: MW-4, MW-5b, MW-6, and MW-8.  The highest concentrations were 
found in MW-5b.  Low level VOCs were detected in MW-8, located east of Route 54A.  
Based on the results of this investigation, groundwater impacts appear to be limited to the 
right-of-way, as no VOCs were detected in a nearby private well (PW-1).  
 
Concentrations of metals (iron, magnesium, manganese, and sodium) detected above 
groundwater standards in most of the wells are naturally occurring minerals found in 
groundwater and are common to the Southern Tier of New York.  The concentrations 
detected are likely attributed to water hardness and are considered to be background 
concentrations for the area, based on the widespread occurrence.   
 
Results of off-site groundwater sampling and soil vapor intrusion sampling do not 
indicate a concern with public exposure to petroleum-impacted groundwater or soil vapor 
at this time.   
 
All VOCs detected in soil were below the Residential Use SCOs (6NYCRR Part 375-6b).  
Residential or Restricted-Residential Use SCOs are deemed the most appropriate for 
future use of the Site, based on surrounding land uses and local zoning districts.  
 

7.2.1 Data Limitations and Recommendations for Future Work 
No significant analytical data limitations were identified in the Data Usability 
Summary Report (Paradigm Environmental Services, Inc., June 4, 2009), 
included as Attachment F. 
 
Additional groundwater sampling is recommended to determine the effect of the 
soil removal IRM on groundwater quality. 
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Table 3-4 Groundwater Results - PCB/Pesticides

Parameters
Groundwater 

Standards2 MW-4-14 MW-10-11
  Aroclor 1016 0.09 ND ND
  Aroclor 1221 0.09 ND ND
  Aroclor 1232 0.09 ND ND
  Aroclor 1242 0.09 ND ND
  Aroclor 1248 0.09 ND ND
  Aroclor 1254 0.09 ND ND
  Aroclor 1260 0.09 ND ND
  4,4'-DDD 0.3 ND ND
  4,4'-DDE 0.2 ND ND
  4,4'-DDT 0.2 ND ND
  Aldrin ND ND ND
  alpha-BHC N/A ND ND
  beta-BHC N/A ND ND
  Chlordane 0.05 ND ND
  delta-BHC N/A ND ND
  Dieldrin 0.004 ND ND
  Endosulfan I N/A ND ND
  Endosulfan II N/A ND ND
  Endosulfan Sulfate N/A ND ND
  Endrin ND ND ND
  Endrin aldehyde 5 ND ND
  gamma-BHC (Lindane) N/A ND ND
  Heptachlor 0.04 ND ND
  Heptachlor epoxide 0.03 ND ND
  Methoxychlor 35 ND ND
  Toxaphene 0.06 ND ND

1-
2-

Results presented in parts per billion (ppb)
NYS Groundwater Standards (6 NYCRR Part 703.5)









Site Photographs 
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 Photo No. 1.  View  of  Site prior to building demolit ion. 

 Photo No. 2.  View  of  Site after complet ion of  IRMs. 
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 Photo No. 3.  Installat ion of MW-6 in the right-of-way. 

 
Photo No. 4.  Low-f low  groundwater sampling at MW-10 
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 Photo No. 5.  View  of  off-site well MW-13, facing east . 

 

 Photo No. 6.  Off-site sub-slab soil vapor sample SV-02. 
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Photo No. 7.  Current  view  of Site from Route 54A. 
 
 
 
 
 

 

 
Photo No. 8.  Current  view  of Site from County Route 74. 

 

























































































































 
Appendix C 

Soil & Groundwater Analytical Data  
 

 



























































































































































































































































































































































































































































































































Appendix G 
FWRIA Decision Key 
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