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1.0 INTRODUCTION 
 
 
 
1.1 Background 
 
 
Camp Pharsalia is a large complex of New York State Department of Environmental 
Conservation (NYSDEC) crew headquarters and a New York State Department of Correctional 
Services (NYSDCS) active incarceration facility.  The incarceration facility is operated by the 
NYSDCS but is located on property managed by the NYSDEC.  One of the work activities 
formerly performed by the inmates at Camp Pharsalia was a sawmill and wood treatment 
operation.  Wood treatment operations were conducted from approximately 1960 until 1977 
within an area on the periphery of Department of Corrections Operations (Site). 
 
Based on potential health concerns raised at a similar state facility, a review of all state owned 
lands formerly used for wood treatment was initiated in the summer of 1997.  In October 1997 
the Division of Operations recommended that the NYSDEC perform an environmental 
investigation at Camp Pharsalia.  As a result of that request, the NYSDEC Division of 
Environmental Remediation initiated a preliminary site investigation.  Based on the findings of 
the Preliminary Investigation, it was concluded that the Site should be added to the State’s 
Registry of Inactive Hazardous Waste Disposal Sites (Registry).  In December of 1999, the site 
was listed on the Registry as a Class 3 Site, meaning that hazardous waste is present, but it 
does not currently constitute a significant threat to public health and/or the environment. 
 
Shaw Environmental, Inc. (Shaw) prepared a Remedial Investigation and Feasibility Study 
(RI/FS) Work Plan (dated October 4, 2001) based on the results of Preliminary Investigation 
completed by the NYSDEC (August, 1999), and conducted the associated field activities 
outlined in this Plan between October 2001 and January 2002. This remedial investigation was 
required to collect sufficient data to further characterize site conditions, determine the lateral 
and vertical distribution of the contaminants of concern (COCs), evaluate the risk to human 
health and/or the environment, and to determine the need for remedial action.  
 
 
1.2 Objectives 
 
 
The objective of this Remedial Investigation Report is to present the tasks and technologies that 
were used to complete the remedial investigation at the site and the results from those 
investigations.  In addition, the results from the human health Qualitative Exposure Assessment 
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are presented.  Conclusions and recommendations are presented based on the results of both 
the Preliminary Investigation and this Remedial Investigation. 
 
 
1.3 Site Location 
 
 
Camp Pharsalia is located in the Town of South Plymouth, Chenango County, New York.  The 
location of Camp Pharsalia is illustrated on Figure 1.  The incarceration facility is operated by 
the NYSDCS, but is located on property managed by the NYSDEC.  The Site is located within 
the Camp Pharsalia property in an area on the periphery of the Department of Corrections 
Operations (Figure 2).  Based on the results from the Preliminary Investigation, the areas 
requiring further investigation include the former treatment plant and a former outdoor staging 
area for treated lumber located immediately north-west of the former treatment plant.  Since no 
contamination was found in the former treated lumber storage areas, the Preliminary 
Investigation eliminated these areas of concern.  These areas are illustrated on Figure 2.  The 
site is surrounded by New York State Forest, and is bordered by the correctional facility to the 
north and east (Figure 3). 
 
The area around the site is typified by a mature and eroded plateau that is dissected by a series 
of valleys several hundred feet deep.  This plateau has a rolling, rugged appearance.  Although 
the region is dominated by long ridge lines and narrow valleys, the site topography is relatively 
flat.  Due to relatively flat topography, surface water most likely permeates the over burden and 
disperses slowly into the regional groundwater flow regime.  Groundwater on site flows in a 
north west direction.  In addition to State Reforestation Land, the area surrounding the site is 
rural, used for residential and agricultural purposes.  Potable water is provided in the region by 
wells, which are often screened in bedrock. 
 
 
1.4 Summary of Preliminary Investigation Report 
 
 
In May of 1998 the NYSDEC finalized a work plan for the Preliminary Investigation of the Camp 
Pharsalia site.  The Preliminary Investigation was planned in response to reports of 
pentachlorophenol (PCP) use as part of the wood treatment operation that was conducted at the 
site.  The objective of the Preliminary Investigation was to determine whether hazardous waste 
was disposed at the site and evaluate the extent of that contamination, if existing. The 
Preliminary Investigation was initiated in May 1998; the final Preliminary Investigation Report 
was issued by the NYSDEC in August 1999. 
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The results of the Preliminary Investigation Report are summarized below: 
 
Water Supply Well Sampling 
 
There are three water supply wells at Camp Pharsalia.  One of the wells is used very 
infrequently.  The main well, located north of the treatment plant, was installed in 1981 and it is 
located approximately 250 feet northeast of the treatment plant.  When installed, groundwater 
samples were analyzed for standard parameters (color, turbidity, iron, manganese, carbon 
dioxide, total solids, suspended matter, nitrates, sulfates, chlorides, hardness, alkalinity, calcium 
magnesium and pH).  The NYSDOH maximum contaminant level (MCL) for manganese of 600 
ppb was slightly exceeded (700 ppb).  The NYSDOH laboratory also analyzed a well water 
sample for metals, fluoride and nitrites/nitrates.  No information is available to determine where 
this sample was collected from however, no analytes were detected above NYSDOH MCLs. 
 
Two other drinking wells exist on site.  Well #2 is located approximately 210 feet north-northeast 
of the treatment plant and well #3 is located 700 – 1000 feet north-northeast of the treatment 
plant. 
 
There were two rounds of groundwater sampling in 1992 and 1993.  No information describing 
how the samples were collected or which well sampled was available.  However, in 1992 a 
water supply well was analyzed for polynuclear aromatichydrocarbons (PAHs) and no 
contaminants were detected.  In 1993 a composite sample was collected from the wells at 
Camp Pharsalia and Camp Georgetown.  The water was analyzed for pesticides, PCBs, 
herbicides and other analytes including PCP.  No analytes were detected in the sample. 
 
Surface Soil 
 
No PCP was detected in or around the former treated lumber storage areas above soil 
screening levels.  Since no PCP was detected in the former storage areas, it is unlikely that 
dioxins are present in the former storage areas due to the co-existence of the two. The absence 
of PCP (and therefore dioxins) eliminated the former storage areas as areas of concern. Since 
no PCP was detected in the former storage areas the Preliminary Investigation eliminated these 
areas as areas of concern. 
 
Four out of five samples collected in front of the treatment plant contained PCP above screening 
levels for the protection of groundwater. 
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Subsurface Soil 
 
Test pits and soil borings were installed adjacent to and through the floors of the treatment plant 
and former lumber storage building.  Since no analytes were detected under or around the 
former lumber storage building the Preliminary Investigation eliminated this area as an area of 
concern. 
 
Subsurface soil samples collected west and underneath the treatment plant demonstrated PCP 
and dioxin concentrations in excess of the respective soil screening levels. 
 
Sediment 
 
No site-related analytes were detected from sediment samples collected from the drainage ditch 
which receives drainage from the treatment plant and flows off site to the west. 
 
Groundwater 
 
Odor and sheen were noted on groundwater from PMW-5 as well as elevated concentrations of 
PCP in subsurface soil directly upgradient and downgradient of PMW-5,  however, analytical 
results for PMW-1, PMW-2, PMW-3, PMW-4 and PMW-5 were “non detect” for PCP and VOCs 
during the PI sampling event. 
 
Dioxin was found in four wells exceeding the groundwater standard.  The dioxin in PMW-5 (0.19 
parts per trillion (ppt) exceeded the 2,3,7,8-TCDD equivalence groundwater standard of 0.0007 
ng/L (ppt). 
 
Data generated from the NYSDEC Preliminary Investigation is included on the appropriate 
Figures and Tables for comparison and discussion purposes. 
 
In summary, the Preliminary Investigation conducted by the NYSDEC in 1999 identified the 
areas beneath, west and northwest of the treatment plant as contaminated.  The Remedial 
Investigation was designed to supplement the Preliminary Investigation and further delineate 
soil and groundwater contamination. 
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1.5 Contaminants of Concern 
 
 
Based on the NYSDEC’s review of the treatment process at the plant and the results from the 
Preliminary Investigation, the COCs for this investigation included: 
 

• PCP  
• Fuel Oil  
• Dioxins and Furans  

 
The PCP solutions used in the wood preserving process were prepared by dissolving technical 
grade PCP in fuel oil to produce a solution that was 4 to 8 percent PCP. Technical grade PCP 
contained 85-90 percent PCP; 2 to 6 percent higher molecular weight chlorophenols; 4 to 8 
percent 2,3,4,6-tetrachlorophenol; and about 0.1 percent tetrachlorodibenzo-p-dioxins (dioxins) 
and tetrachlorodibenzofurans (furans).  PCP is slightly soluble in water (8 mg per 100 mL) and 
adheres strongly to soils (based on organic content, pH, and soil type). 
 
Dioxins and Furans are compounds that form as byproducts during the production of certain 
chlorophenolic chemicals. The dioxin congener of most concern; 2,3,7,8-tetrachlorodibenzo-p-
dioxin (TCDD), has not been found in PCP produced in the United States.  Dioxins and furans 
also display a very low solubility in water. The compounds adsorb strongly to organic matter and 
are persistent under ambient environmental conditions. They migrate primarily through the 
movement of particulate matter (ex: dust generated by earth moving activities or sediments 
carried by water) and are also transported by the migration of organic solvents and carrier oils. 
Since the primary source of dioxins and furans at wood preserving sites is discharged PCP, 
these compounds can be expected to occur in areas where PCP was used or where PCP 
wastes were disposed.  
 
The terms dioxin and furan refer to two classes of organic compounds.  Dioxins and furans are 
found in technical grade PCP, and therefore could be expected to be present in areas that 
contain PCP. The polychlorinated dibenzo-p-dioxin (PCDD) molecule is composed of two 
benzene rings held together by two oxygen bridges. Chlorine atoms may be substituted for 
hydrogen at any of the eight positions on the benzene rings. The number and positions of the 
chlorine atoms determine the toxicity of the molecule. There are 75 possible configurations of 
dioxin, called congeners. Different configurations with the same number of substituted chlorine 
atoms are referred to as isomers. The most toxic dioxin congener is 2,3,7,8 tetrachlorinated 
dibenzo-p-dioxin (2,3,7,8-TCDD). Dioxin congeners with fewer than four substituted chlorine 
atoms are generally less toxic than the other, more highly substituted congeners. 
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• 

• 

• 

• 

• 

Furans are structurally identical to dioxins except that only one oxygen bridge connects the two 
benzene rings. There are 135 possible furan congeners.  Similar to dioxins, the most toxic furan 
is 2,3,7,8 tetrachlorinated dibenzofuran (2,3,7,8-TCDF).  
 
Because 2,3,7,8-TCDD is the most toxic form of dioxin, the USEPA has established factors that 
equate the toxicity for other dioxin congeners and furans to that of 2,3,7,8-TCDD. Therefore, 
concentrations of dioxin and furan results will be discussed as the 2,3,7,8-TCDD equivalence, 
rather than reporting each individual congener. 
 
Fuel oils are mixtures of aliphatic and aromatic petroleum hydrocarbons and include several 
polycyclic aromatic hydrocarbons (PAHs) and BTEX (benzene, toluene, ethylbenzene, and 
xylene) related compounds. Fuel oil No. 2 is typically used as a home heating oil or as an 
industrial heating oil. At this site, fuel oil No. 2 was used as a carrier for wood preserving 
compounds. Fuel oil is a colorless to brown liquid that is less dense than water.  
 
 
1.6 Report Organization 
 
 
This Remedial Investigation Report is organized into five sections as described below: 
 

Section 1.0; Introduction. Includes a summary of the project Background, a 
statement of the project Objectives, a description of the Site Location, a Summary of 
Previous Investigations, and describes the Report Organization. 

 
Section 2.0; Scope of Work. Includes a description of the scope and methodologies 
of the field investigation and describes the general parameters used when 
completing the Qualitative Exposure Assessment.  

 
Section 3.0; Investigation Results. Presents a summary of the sites physical 
characteristics and a description of the nature and extent of contamination based on 
field and laboratory results from the remedial investigation activities. 

 
Section 4.0; Conclusions and Recommendations. Includes a summary of the 
conclusions and recommendations developed based upon the data collected. 

 
Section 5.0; References. Provides a listing of references used when developing the 
remedial investigation report. 

 
Due to the volume of data generated, laboratory reports have been summarized in tables and 
included in the Tables appendix. Similarly, all figures referenced in this report are included in the 
Figures appendix. 
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2.0 FIELD INVESTIGATION 
 
 
 
A description of field activities performed at the site is presented in the following sections.  All 
site activities were conducted in compliance with the Remedial Investigation Work Plan, the Site 
Health and Safety Plan (HASP), Field Sampling Plan (FSP), and Quality Assurance Project Plan 
(QAPP).  Any deviations from The Department approved plans are noted in the text. 
 
Field investigation activities were conducted in November 2001 and additional work was 
completed in October 2002.  The sections below include descriptions for both phases of field 
work. 
 
 
2.1 Surface Soil Investigation 
 
 
Surface soil samples were collected from nine locations based on historical operations of the 
treatment plant. The sampling locations were selected in the field with the NYSDEC and were 
located in areas of suspected impacts. Samples were collected from approximately 0 to 2 
inches below ground surface (bgs) with a decontaminated stainless steel trowel.  All surface soil 
samples collected were sent for laboratory analysis of SVOCs, dioxins and metals. All soil 
samples were placed in sample jars supplied by the contract laboratory.  A summary of the 
laboratory analytical methods and quantity of samples analyzed is provided in Table 1.   
Surface soil sample locations are illustrated on the Sample Location Map (Figure 4).   
 
 
2.2 Soil Boring Installation and Sampling 
 
 
A total of thirteen (13) soil borings were installed at the site during the remedial investigation.  
Seven (7) borings were installed to the north and west of the former treatment plant (SB-1, SB-
2, SB-3, SB-4, SB-5, SB-12, SB-13), two (2) were installed north and east of the treatment plant 
(SB-6, SB-7) three (3) were installed south of the treatment plant (SB-8, SB-9 and SB-10) and 
one (1) was installed west of the treatment plant.  Boring locations are shown on Figure 4. 
 
Split spoon soil samples were continuously collected during boring installation.  A Field 
Geologist recorded soil descriptions, including any visual and/or olfactory evidence of 
contamination that was noted.  Drill logs are included as Appendix A.  Additionally, a portion of 
each soil sample was split for a headspace monitoring using a calibrated Photoionization 
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Detector (PID).  Samples from each boring were sent to the laboratory for analysis of SVOCs 
and dioxins.  Samples were selected based on elevated PID readings and proximity to the 
apparent water table.  Table 1 summarizes laboratory analytical methods.  Borings were 
advanced to 8 feet below the apparent water table elevation, or to a depth approved by the 
onsite DEC representative.  All down hole drilling equipment was decontaminated between 
borings as specified in the FSP and QAPP.  
 
Soil borings SB-1 and SB-2 exhibited a sheen and petroleum-like odors from the soil water 
interface (approximately 5 feet bgs), to 14 feet bgs. Soil boring SB-11 exhibited a sheen and 
strong odors from 0-8 bgs. Elevated PID readings were also recorded at this interval. 
Petroleum-like odors were detected throughout SB-3 and SB-5.  No notable odors, sheens or 
PID readings were detected in SB-4, SB-6, SB-7, SB-8, SB-9, SB-10, SB-12 and SB-13. 
 
 
2.3 Monitoring Well Installation 
 
 
An additional monitoring well (PMW-6A) was installed via hollow stem auger drilling techniques.  
The well was installed northwest of the former treatment plant as presented on Figure 4.  
Continuous split spoon sampling was conducted to completion of the soil boring.  Soil 
characteristics (color, grain size, moisture, etc.) as well as any evidence of impacts to soil were 
recorded on field boring logs sheets by the site geologist.  A portion of each split spoon was split 
and screened with a PID.  Any elevated reading was also recorded on the field boring log sheet.  
A copy of the boring log for PMW-6A is presented in Appendix A of this report. 
 
PMW-6A was advanced to total depth of 16 feet below ground surface (bgs).  A summary of the 
analytical results discussed in Section 3.0 of this report. 
 
Monitoring well PMW-6A is constructed of 2 – inch PVC riser with a 10 – foot (5.5-15.5 ft. bgs) 
0.010-inch slotted screen.  A filter pack of “00” Morie sand was placed around the screen and 
completed to approximately 3.5 ft. bgs.  The remaining annulur space was backfilled with a 
cement – bentonite grout slurry to the groundsurface.  The monitoring well was completed at 
grade with a flush mount road box and surrounded by a concrete pad. 
 
Monitoring well (PMW-6A) was developed several days after completion to allow for the grout 
and cement to cure.  Total well depth and depth to water were recorded and used to determine 
one well volume.  A submersible pump was then lowered just above the bottom of the well.  The 
well was developed; flushing out any sediment that had accumulated at the bottom of the well.  
More than 10 well volumes were removed from PMW-6A during development.  Field parameters 
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such as pH, conductivity, temperature, and turbidity were recorded throughout development 
process.  Development logs are included as Appendix B. 
 
 
2.4 Groundwater Sample Collection 
 
 
Prior to sampling, the water level in each of the monitoring wells were gauged to provide 
information on hydraulic gradients and groundwater flow at the site, as well as to provide 
information on the presence or absence of immiscible liquids.  Measurements of water levels 
were obtained using an electronic water-level interface probe (IP).  Specific procedures for data 
collection as detailed in the project specific QAPP and FSP were followed.  Gauging data is 
presented as Appendix C. 
 
 
2.5 Groundwater Sampling Events 
 
 
A total of three groundwater sampling events have been conducted at the site. Two rounds of 
groundwater samples were collected (1998 and 2001)  from the five previously existing 
monitoring wells (PMW-1, PMW-2, PMW-3, PMW-4, PMW-5) and one (1) round of groundwater 
samples (2002) were collected from the existing wells (PMW-1, PMW-2, PMW-3, PMW-4, 
PMW-5) and newly installed monitoring well PMW-6A.  Each monitoring well was gauged and 
purged prior to sample collection as described in the project specific QAPP and FSP.  
 
Petroleum-like odors were noted during the sampling of PMW-1 and PMW-5.  A brown-white 
“tint” was seen in the samples and purge water from PMW-3, PMW-4, and PMW-5.  A sheen 
was noted on the waters from PMW-5 during the December 2001 sampling event.  During the 
November, 2002 sampling event there was no recordable evidence of detectable odors or 
sheen associated with the purge water.  Monitoring wells PMW-2 and PMW-6A exhibited a 
brown-white turbidity throughout the low-flow purge of these wells. 
 
Groundwater samples were collected using disposable polyethylene bailers.  Samples were 
sent to the laboratory for analysis of SVOCs, dioxin, and by NYSDOH Method 310-34 or 310-13 
for fuel oil components only, as shown on Table 1.  Sample collection procedures were 
consistent with the requirements of the site specific QAPP and FSP. 
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2.6 Mapping and Surveying 
 
 
Following completion of the field investigation activities, a licensed surveyor was contracted to 
expand the existing site map to include the new sampling locations and site topography.  The 
survey shows all pertinent site features including monitoring wells, site buildings, roads, surface 
sample locations, topography, and utilities. This survey information has been used to produce 
the figures included in this Remedial Investigation Report. 
 
 
2.7 Qualitative Exposure Assessment 
 
 
A Qualitative Exposure Assessment was performed by Shaw to determine the current and 
potential future exposure pathways associated with baseline (i.e. current or unremediated) site 
conditions.  A field survey to collect site specific information was conducted on January 23, 
2002.  The Qualitative Exposure Assessment report was prepared as a “stand-alone” report and 
is included in Appendix D.  The report is summarized in Section 3.3. 
 
 
2.8 Aerial Photograph Review 
 
 
At the request of the NYSDEC an aerial photograph review was conducted and 3 photos were 
purchased and submitted to the State under separate cover to become a part of the NYSDEC 
project file.  An aerial photo taken in 1968 demonstrated evidence of activity on the western side 
of Camp Pharsalia.  There appears to be a row of timbers but this could not be positively 
identified.  No evidence of stressed or dead vegetation could be identified nor could the location 
of any equipment used for wood treatment processes. 
 
An aerial photo taken in 1974 demonstrates the same timber rows, only smaller in size. 
 
An aerial photo taken in 1977 demonstrates an even smaller row of timbers than in 1974.  No 
activity could be identified in either the 1974 or 1977 photos. 
 
The review of aerial photos was inconclusive as it did not show evidence of any disposal 
activities. 
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2.9 Data Validation 
 
 
An independent data validator, Environmental Quality Assurance, Inc., was subcontracted to 
review the data and compile a Data Usability Summary Report (DUSR).  The DUSR is included 
as Appendix E. 
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3.0 INVESTIGATION RESULTS 
 
 
 
The results from the remedial investigation are presented in the following sections.  A 
description of the site’s physical characteristics, the nature and extent of chemical impacts and 
the results from the exposure assessments are provided. 
 
 
3.1 Physical Characteristics 
 
 
3.1.1 Regional Geology 
The Northern part of Chenango County is located on a plateau known as the Appalachian 
Uplands.  The plateau is mature and eroded, and is dissected by a series of valleys that are 
several hundred feet deep.  The major valleys on the plateau have a north-south orientation.  
The high plateau is characterized by large, rounded, bedrock controlled hills and ridges with  
nearly level hilltops at a similar elevation reflecting the nearly horizontal character of the 
underlying bedrock.  Because of stream dissection and deepening of valleys by glacial scour, 
the plateau uplands have a rugged, rolling appearance.  The rounded shoulders of the hills and 
steep lower valley sides are also indications of glacial modification. 
 
Regional bedrock consists of an Upper Devonian Formation which includes Tully Limestone, 
Ithaca Siltstone and Sandstone and Geneseo Shales.  The bedrock lies nearly flat, exhibiting a 
slight regional dip to the south of about 50 feet per mile. 
 
 
3.1.2 Site Specific Geology 
Observations of the site specific subsurface conditions were made during the Preliminary 
Investigation and this remedial investigation.  In general, the upper four feet of overburden 
consists of brown topsoil with gravel, sand fill with gravel and cobbles or silty clay with gravel 
and shale fragments.  This surface layer is likely fill material placed as a base for buildings and 
staging treated and untreated lumber.  Beneath the fill is glacial lodgement till consisting of clay, 
sand, silt, and shale cobbles and boulders with clay and sand lenses.  The till varies in color 
including grey, tan, red-brown, and brown.  The lodgement till continues to depths of at least 30 
feet (which was the vertical extent of both investigations).  The till is very dense, as evidenced 
by the very difficult drilling conditions and high blow counts encountered during monitoring well 
installations.  Observations during drilling and review of boring logs confirms that the upper 13 
feet of the till unit contains numerous discontinuous lenses of more permeable sands and fine 
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gravel that may or may not be interconnected through fractures within the till. A Geologic Cross 
Section Map is presented as Figure 5. 
 
A drinking water well (well #1) was installed in 1981, approximately 250 feet northeast of the 
treatment plant, to a total depth of 300 feet below ground surface (bgs).  Soft shale bedrock was 
encountered at approximately 134 feet bgs.  Clay seams were present between 107 feet and 
134 feet bgs.  Soft grey sandstone with clay lenses were present from approximately 134 to 140 
feet bgs.  From 140 to 300 feet the bedrock consisted of a grey shale unit interbedded with thin 
layers of grey sandstone.  Two other drinking water wells also exist on site.  Well #2 is located 
approximately 210 feet north-northeast of the treatment plant and well #3 is located 700-1000 
feet north-northeast of the treatment plant.  Well #3 was installed after June 2001.  All three 
drinking water wells are located at the correctional facility. 
 
 
3.1.3 Regional Hydrogeology 
Camp Pharsalia is located approximately 1 mile east of Brakel Creek which is presumed to be 
the nearest discharge zone for Deer Pond.  Regionally, groundwater would be anticipated to 
flow toward Brakel Creek, which eventually discharges into the Otselic River.  Shallow 
groundwater in the area of the site is typically found in coarser grained glacially derived 
sediments or as perched water over deposits of fine grained sediments of lower permeability. 
 
 
3.1.4 Site Specific Hydrogeology 
Depth to groundwater was observed between approximately three (3) (PMW-1) and six (6) feet 
bgs (PMW-3) across the investigated area during the December 6, 2001 groundwater sampling 
event.  Depth to groundwater was observed between approximately 2.5 (PMW-6A) and 6 
(PMW-3) across the investigated area during the November 2002 sampling event. Groundwater 
contour maps for the December 2001 and November 2002 sampling events are included as 
Figures 6A and 6B.  Based on groundwater elevations and evaluation of topographic maps, 
groundwater flow appears to be in a north-northwesterly direction. 
 
Recharge of the water table is likely provided by precipitation infiltrating areas of the property.  
Shallow groundwater likely exists as isolated “perched pockets” in permeable sandy lenses 
found within the till.  Precipitation accumulates in these pockets and likely slowly disperses into 
the regional groundwater flow regime.   
 
Groundwater recovery rates during the sampling event indicate that the hydraulic conductivity 
for the till unit is relatively low.  
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3.2 Nature and Extent of Contamination 
 
 
This section presents the analytical results from the surface, soil boring and groundwater 
samples collected at the site. These results are compared to published New York State 
standards and/or screening criteria for screening and discussion purposes only. 
 
Soil criteria from the NYSDEC's Division Technical and Administrative Guidance Memorandum: 
Determination of Soil Cleanup Objectives and Cleanup Levels HWR 4046 (TAGM 4046) was 
used for comparison to soil results.  This document does not include soil cleanup objectives for 
dioxins and furans.  Therefore, for the purposes of this report, and to be consistent with the 
previous investigation report for the site, 1 ppb (ug/kg) 2,3,7,8-TCDD equivalence has been 
used as the soil screening level.  The NYSDEC has used 1 ppb (ug/kg) 2,3,7,8-TCDD 
equivalence as a remediation goal at other hazardous waste sites. 
 
The soil cleanup objective listed in TAGM 4046 for PCP is 1 ppm (mg/kg) for protection of 
groundwater. Consistent with the Preliminary Investigation Report prepared for this site, this 
value has been adopted as a groundwater protection screening level for soil. 
 
Division of Water Technical and Operational Guidance Series 1.1.1 (TOGS 1.1.1) was used for 
screening groundwater.  The groundwater standard for total phenolic compounds listed in 
TOGS 1.1.1 is 1.0 ppb (ug/L). Here again, to be consistent with the Preliminary Investigation 
Report, and because PCP is the only phenolic compound detected in the groundwater at the 
site, a groundwater screening level of 1.0 ppb (ug/L) has been used. 
 
Finally, 6NYCRR Part 700-705 lists a groundwater standard of 0.0007 ng/L (parts per trillion) for 
2,3,7,8-TCDD.  This value has been adopted as the groundwater screening level, with the other 
forms of dioxins and furans normalized to 2,3,7,8-TCDD using the USEPA's toxicity equivalence 
factors (TEFs). 
 
 
3.2.1 Surface Soils 
A total of nine (9) surface soils samples were collected and sent to the contract laboratory for 
analysis of SVOCs, dioxins, and metals.  A summary of the analytical results is presented in 
Table 2. 
 
SVOCs were randomly detected in five (5) of the nine (9) samples collected ranging in 
concentrations from 0.096 mg/kg (ppm) to 271.87 mg/kg (ppm) total SVOCs.  None of the 
locations exhibited total SVOCs in excess of the TAGM 4046 guidance value of 500 mg/kg 
(ppm). Four (4) locations (SS-5, SS-6, SS-8 and SS-9), possessed an SVOC analyte at levels 
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above TAGM 4046 guidance values for individual analytes.  The only SVOC that exceeded the 
guidance value at these locations was PCP.  All three areas were located on the west side of 
the treatment plant.  Detected levels of PCP ranged from 1.0 mg/kg (ppm) in SS-8 to 270 mg/kg 
(ppm) in SS-5 (Figure 5).  All four samples exceeded the screening level of 1.0 mg/kg (ppm) for 
the protection of groundwater. 
 
PCP was also detected in SS-7 (0.096 mg/kg (ppm)) in the area west of the treatment plant at 
levels below the TAGM 4046 guidance value.  PCP was not detected in any of the other surface 
samples collected.  One potential explanation of the differences in concentrations from this 
remedial investigation and the Preliminary Investigation of PCP in surface soils is that PCP will 
readily break down by photochemical processes when exposed to the ultraviolet radiation in 
sunlight.  The results of the surface soil samples collected during the Preliminary Investigation 
are included on Table 2 and Figure 7. 
 
Surface soil sample SS-5 possessed the highest concentrations of total SVOCs and PCP.  This 
sample was collected from the western side of the treatment plant. 
 
All surface soil samples collected were sent to the laboratory for analysis of metals. Background 
samples were collected in October 2002 at Camp Georgetown due to the proximity of the two 
sites and in accordance with the approved work plan.  The background sample data collected 
from Camp Georgetown was averaged and the resulting averages were used to compare to the 
surface soil data collected at Camp Pharsalia.  Zinc, nickel, iron, chromium and beryllium were 
detected above guidance values in all nine samples. These metals are not related to the 
treatment process and likely represent natural soil concentrations.  Arsenic was detected slightly 
above guidance values in SS-1, SS-3, SS-6 and SS-7.  These low concentrations most likely 
represent natural soil concentrations. 
 
In addition, all nine (9) samples were sent for the analysis of dioxins.  Although dioxins and 
furans were detected in all the samples, only four (4) samples (SS-5, SS-6, SS-8 and SS-9) 
possessed 2,3,7,8,-TCDD equivalence of above the 1.0 ug/kg (ppb) guidance value.  This is 
consistent with the elevated concentrations of PCP detected in these locations. 
 
 
3.2.2 Subsurface Soils 
A total of fourteen (14) subsurface soil samples were collected from the area around the 
treatment plant.  These samples were sent for laboratory analysis of SVOCs and dioxins.  
Laboratory results are summarized on Table 3 and Figure 8. 
 
Soil borings SB-1, SB-2 and SB-3 exhibited random SVOCs; however, no analytes were 
detected above TAGM 4046 guidance values for total SVOCs or individual analytes.  
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Concentrations ranged from 0.125 mg/kg (ppm) to 1.412 mg/kg (ppm) total SVOCs.  Soil 
borings SB-8 through SB-13 and PMW-6A possessed concentrations of Bis(2ethylhexyl) 
phthalate below the TAGM 4046 guidance value of 50 ppm.  PCP was not detected in any of the 
subsurface soil samples. 
 
None of the 14 soil samples collected possessed a 2,3,7,8-TCDD equivalence greater than the 
1.0 ug/kg (ppb) screening level.  The equivalence concentrations ranged from 0.00000014 
ug/kg (ppb) (SB-11 10-12 feet) to 0.002183 ug/kg (ppb) (SB-2 10-12 feet). 
 
 
3.2.3 Groundwater 
As described in Section 2.4 three separate groundwater sampling events were conducted 
during the PI and the RI.  The analytical results for all sampling events are summarized in 
Figure 9.  The first sampling event was conducted during the preliminary investigation and the 
samples collected were sent for analysis of VOCs, SVOCs, metals and dioxins. 
 
1998 PI Results 
PMW-1, PMW-3 and PMW-5 all possessed minor concentrations of acetone below the TOGs 
1.1.1 guidance values. 
 
PMW-5 possessed estimated concentrations of Flourene, 2-methylnaphthalene and 
phenanthrene.  No PCP was detected in any of the monitoring wells including PMW-5. 
 
Aluminum, arsenic, manganese and thallium were detected in all five monitoring wells above 
TOGs 1.1.1 guidance values.  None of these metals are related to the wood treatment process 
used at Camp Pharsalia and the concentrations detected in the monitoring wells could represent 
natural levels.  Groundwater samples collected from PMW-1, PMW-2, PMW-4 and PMW-5 all 
possessed 2, 3, 7, 8-TCDD equivalence concentrations above the TOGS 1.1.1 0.0007 ng/L 
guidance value.  Equivalence concentrations ranged from 0.19 ng/L in PMW-5 to 0.00245 in 
PMW-4. 
 
The results of the PI groundwater sampling event are presented on Table 4. 
 
December 2001 Results 
The second groundwater sampling event was conducted in December 2001.  Field sampling 
protocol was followed as described in the FSP and QAPP specific for this site.  The 
groundwater samples collected were sent for laboratory analysis of SVOCs, pesticides and fuel 
oil method 310.34. 
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Fuel oil components, including diesel, were detected in PMW-1 at an estimated concentration of 
1100 ug/L.  PMW-1 is located southeast of the treatment plant. 
 
Several SVOCs were detected in PMW-1, PMW-3 and PMW-5.  None of the analytes detected 
were above TOGS 1.1.1 groundwater standards.  No PCP was detected in any of the 
monitoring wells. 
 
Heptaclor epoxide was detected above TOGS 1.1.1 guidance values in PMW-4 at 0.11 ug/L.  
PMW-4 is located west of the treatment plant.   
 
Dioxins were not analyzed during this sampling event. 
 
The results of the December 2001 sampling event are summarized on Table 5. 
 
November 2002 Results 
The third groundwater sampling event was conducted in November 2002.  Groundwater 
samples collected were analyzed for SVOCs, dioxins and fuel oil via method 310.13, 
respectively.  This method for fuel oil was used to attain lower laboratory method detection 
limits. 
 
At the request of the NYSDEC additional samples were also collected from PMW-5 and PMW-
6A and were filtered with an 0.45 micron in line filter.  The filtered samples were analyzed for 
SVOCs, dioxins and fuel oil in an effort to determine if elevated contaminant concentrations 
could be attributed to suspended sediments or turbid water at the time of sample collection. 
 
Diesel range organics were detected in PMW-3, (340 ug/L) PMW-5 filtered (290J ug/L), PMW-
6A (140J ug/L) and PMW-6A filtered (190J ug/L). 
 
Naphthalene was detected below TOGS 1.1.1 in PMW-1 (0.5J ug/L) and bis(2-
ethylhexyl)phthalate was detected in all monitoring wells as well as the associated laboratory 
blanks.  The presence of the bis(2-ethylhexyl)phthalate in the laboratory blanks suggests that it 
is a laboratory contaminant and does not actually exist at the site. 
 
Dioxins were not detected in any of the on site monitoring wells above the 2,3,7,8-TCDD 
screening level of 0.0007 ng/L.  Dioxins were present at very low levels in all samples collected 
except PMW-3 and PMW-6A filtered. 
 
Filtering of the samples from PMW-5 and PMW-6A dropped dioxin congener concentrations 
slightly but more data would be necessary to definitively conclude if there is a direct correlation 
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between contaminant concentration and suspended sediments in water. The results of the 
November 2002 sampling event are summarized on Table 6. 
 
 
3.3 Qualitative Human Health Exposure Assessment 
 
 
Below is a summary of the QEA conducted by Shaw.  The QEA is presented in its entirety in 
Appendix D. 
 
 
3.3.1 Background  
Exposure assessment is the process of identifying potential current and future receptors, and 
characterizing the nature of their contact with a chemical. A qualitative exposure assessment 
was performed for the Camp Pharsalia site in order to determine potential exposure pathways 
associated with current site conditions and to evaluate their potential significance.  
 
 
3.3.2 Exposure Setting 
The exposure setting is evaluated with respect to both current and potential future land uses of 
the site and surrounding area in order to aid in the identification of potential receptors, exposure 
points and exposure pathways.   
 
Camp Pharsalia is a large complex of NYSDEC crew headquarters and an active NYDCS 
incarceration facility, situated in the town of South Plymouth, Chenango County, NY.  The 
surrounding area is rural, generally consisting of farmland and undeveloped forest.  Wood 
treatment operations were conducted at Camp Pharsalia between 1960 and 1977. The area of 
concern includes the former wood treatment plant and staging area, which is located 
immediately northwest of the former treatment plant. 
 
 
3.3.3 Identification of Exposure Pathways 
The exposure pathway is the route that the chemical takes from the source of the material to the 
receptor of concern. An exposure pathway has five elements: 
 

• a contaminant source 

• contaminant release and transport mechanisms 

• a point of exposure 

• a route of exposure 
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• a potential receptor 
 
An exposure pathway is complete when all five elements of an exposure pathway are 
documented; a potential exposure pathway exists when any one or more of the five elements 
comprising an exposure pathway is possible, but not documented. 
 
 
3.3.3.1 Source of Contamination 
One of the work projects at Camp Pharsalia was the operation of a wood treatment facility and 
sawmill, which operated between 1960 and 1977.  During this time, pentachlorophenol (PCP) 
was the primary chemical biocide used in treating lumber at the site. During the treatment 
process, PCP and No. 2 fuel oil were combined in the dip tanks. After treatment, poles were 
hoisted from the tank and allowed to drip over the tank for a period of time.  Poles were then 
moved to outside the western end of the treatment plant and allowed to dry.  They were then 
moved to a designated treated material storage area, located south of the treatment plant.  
Therefore, the sources of release to the environment are historical surficial spills of wood 
treatment products (PCP and fuel oil) to soil.  
 
 
3.3.3.2 Fate and Transport 
Contaminant release and transport mechanisms may carry contaminants from the source to 
points where individuals may be exposed. Chemical migration between media such as soil and 
groundwater is influenced by chemical parameters such as water solubility or molecular size or 
shape, in addition to the chemical and physical characteristics particular to a site’s media. This 
section discusses information about the fate and transport of the source chemicals present at 
the site. 
 
Pentachlorophenol 
Pentachlorophenol is a moderately acidic substance, and thus its fate is strongly influenced by 
pH.  At a neutral pH it is almost completely found in the ionized form, the pentachlorophenate 
anion, which is much more mobile than PCP (ATSDR, 2000).   PCP has a low water solubility 
and a strong tendency to adsorb onto soil or sediment particles in the environment.  Adsorption 
to soils and sediments is dependent on pH and organic content.  Adsorption at a given pH 
increases with increasing organic content of soil or sediment.  No adsorption occurs at pH 
values above 6.8 (ATSDR, 2000; Howard, 1991).  Since it is expected that soils at the site are 
acidic (no pH data is available) and soils are low in organic content, (TOC is 0.043% in SB-11 
(8-10’) some adsorption is likely to occur, but it may be limited.   
 
The ionized form of pentachlorophenol may be rapidly photolyzed by sunlight; PCP may also 
undergo biodegradation by microorganisms, animals, and plants, although degradation is 
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generally slow (Howard, 1991).  Given that at expected pH conditions a portion of PCP will be 
present in the ionized form, photolysis may be an important degradation pathway at this site in 
shallow soils.  
 
PCP has an octanol-water partition coefficient (Kow) of 100,000 (Howard, 1991), which 
indicates that it is lipid-soluble and therefore has a tendency to bioaccumulate in organisms.  
Bioaccumulation is largely pH-dependent, with considerable variation among species.  
Bioconcentration factors (BCFs) for PCP in aquatic organisms are generally under 1,000, but 
some studies have reported BCFs up to 10,000.  BCFs, however, for earthworms in soil were 
3.4-13 (ATSDR, 2000).   Significant biomagnification of PCP in either terrestrial or aquatic 
foodchains, however, has not been demonstrated (ATSDR, 2000). 
 
Pentachlorophenol products often contain impurities such as chlorophenols, dioxins, and furans.  
Once released to the environment, the chlorinated dibenzo-p-dioxins (CDDs) and dibenzofurans 
(CDFs), are persistent and generally adsorb to soil or sediment particles, due to their low water 
solubilities.  Adsorption is generally the predominate fate process affecting these chemicals, 
with the potential for adsorption related to the organic carbon content.  CDDs and CDFs may 
undergo degradation through biological action or by photolysis, with a half-life ranging from 
weeks to months.  Photolysis and hydrolysis are generally not significant processes, however, 
as these compounds persist in the adsorbed phase (USEPA, 2002).   
 
Due to their high adsorption rate, CDDs are not expected to leach from soil, although some 
leaching of disassociated forms of the compound may occur, especially at lower pHs (USEPA, 
2002). Since the pH at site soils are not known but are not expected to be highly acidic, leaching 
of CDDs and CDFs is unlikely. Migration of CDD-contaminated soil may occur through erosion 
and surface runoff.  Upon reaching surface waters, additional adsorption may occur due to the 
typically higher levels of organic matter content of sediments as compared to surface soils 
(ATSDR 2000).  Volatilization from either subsurface soil or water is not expected to be a major 
transport pathway, although it may occur from surface soils (ATSDR, 2000).  As with PCP and 
other lipophilic pesticides, CDDs and CDFs tend to bioaccumulate in exposed organisms, with 
BCFs for aquatic organisms ranging from 5,000 to 10,000 (Montgomery, 1996). Uptake from soil 
by plants can occur, although it is limited by the strong adsorption of these compounds to soils.  
BCFs in plants have been measured to be 0.0002, with most accumulation occurring in the 
roots with little translocated to the foliage (ATSDR, 2000).  Terrestrial organisms may 
accumulate CDDs and CDFs as a result of direct ingestion and contact with soils.    
 
At the Pharsalia site, PCP is expected to be adsorbed to soil organic matter content, although 
leaching may occur due to the expected pH (slightly acidic) and low organic matter content in 
site soils (TOCs of 0.043% in SB-11 [8-10’]).  However, leaching is most likely not occurring as 
there has been no PCP detected in any of the monitoring wells. Some photolysis of PCP from 
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surface soils can be expected.  Uptake of PCP from soil by plants or terrestrial organisms may 
occur, but biomagnification is not expected.  CDDs and CDFs are expected to be strongly 
sorbed to soil, as well as persistent. Leaching of these compounds is likely to be limited.  
Accumulation of these compounds in plants as a result of root uptake is unlikely to be 
significant, although absorption of CDDs and CDFs deposited on leaves as a result of 
windborne migration may occur.  Accumulation in terrestrial organisms may occur as a result of 
soil ingestion.   
 
Fuel Oil 
At the site, PCP was mixed with No. 2 fuel oil for wood treatment application.  Fuel oils are 
mixtures of numerous aliphatic and aromatic hydrocarbons.  Individual components of fuel oil 
include n-alkanes, branched alkanes, benzene and alkylbenzenes, naphthalenes, and PAHs  
(ATSDR, 2000).   Primary constituents identified in soil and/or groundwater at the site are PAHs.  
Soil adsorption, volatilization to air, and leaching potential depend on a PAH’s individual 
chemical characteristics; however, as a class of compounds, they are generally insoluble in 
water, with a strong tendency to bind to soil or sediment particles.  Some of the lighter-weight 
PAHs (such as naphthalene, acenaphthene, and phenanthrene) may volatilize from soil or 
groundwater into the air.  Degradation may occur through photolysis, oxidation, biological 
action, and other mechanisms.  Microbial degradation appears to be a major degradation 
pathway in soil (ATSDR, 2000). 
 
As nonpolar, organic compounds, PAHs may be accumulated in aquatic organisms from water, 
soil, sediments, and food. BCFs vary among PAHs and receptor species, but in general, 
bioconcentration is greater for the higher molecular weight compounds than for the lower 
molecular weight compounds (ATSDR, 2000).  BCFs for accumulation of PAHs by plants from 
soil are low, with values of 0.001 to 0.18 reported for total PAHs (ATSDR, 2000).  Accumulation 
of PAHs from soil by terrestrial organisms is also limited, with BCF values for voles of 12 
reported for phenanthrene and 31 for acenapthene. 
 
At this site, PAHs, the primary fuel oil constituents of interest, are expected to be adsorbed to 
soil, with limited potential for leaching.  Microbial degradation may occur, with other degradation 
processes less important in soil.  Uptake of PAHs from soil by terrestrial organisms or plants 
may occur, but bioconcentration is expected to be limited. 
 
 
3.3.3.3 Points of Exposure 
The exposure point is a location where actual or potential human contact with a contaminated 
medium may occur.  Analytical results for samples collected at Camp Pharsalia indicate that soil 
and groundwater have been impacted by numerous contaminants, including the following: 
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Pentachlorophenol (PCP); 
• Polychlorinated dioxins (CDDs) and dibenzofurans (CDFs); and  

• Fuel oil. 
 
Analytical results from samples collected across the site indicate that contaminants have been 
identified in surface soils (0-2 inches bgs) northwest of the treatment plant and in subsurface 
soil samples collected beneath the treatment plant.  
 
Groundwater samples showed low concentrations of a few semi-volatile organic compounds 
that were detected at estimated concentrations below the reporting limit.  PCP was not detected 
in any groundwater sample.   
 
Dioxins and furans were detected in the four wells in which they were analyzed (PMW-1, PMW-
2, PMW-4, and PMW-5) during the PI completed in 1998.  
 
The water supply well used by the facility is located at the site located approximately 250 feet 
northeast of the treatment plant.  It was installed in bedrock at a depth of 300 feet below grade, 
as compared to the monitoring wells at the site that are screened at depths of 10 – 20 feet 
below grade.  This well was previously sampled by New York State Department of Health in 
May 1998 and analyzed for VOCs, SVOCs, pesticides and PCBs, and metals.  No volatiles, 
pesticides, PCP, or PCBs were detected, and does not appear to be impacted by the site.  
Sampling of this well in June 2001 and analysis for ketones and petroleum products and 
herbicides (including PCP), confirmed that this well was not impacted by fuel oil or PCP.     
 
 
3.3.3.4 Potential Receptors and Exposure Routes 
Exposure assessment includes a description of the potentially exposed persons who live, work, 
play, visit, or otherwise come to the site or surrounding environment.  Consideration is given to 
the characteristics of the current populations (including sensitive subpopulations) as well as 
those of any potential future populations that may be exposed under any reasonable 
foreseeable future site activities and uses.  
  
Camp Pharsalia is currently maintained as a NYSDEC management area and as a NYSDCS 
correctional facility, and is located in a heavily wooded, rural area.  Inmates at Camp Pharsalia 
and NYSDEC employees conduct no activities in the impacted area.   In fact, inmates have 
been instructed not to go in this area.  This area is, however, currently accessible (i.e. no fence 
or gate limits access), nor are there any deed restrictions on the property that would restrict 
future land use. Therefore, the following receptors have been identified for the site under current 
and reasonable foreseeable future land use scenarios: 
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Current Use 
 

• Adult inmates and staff at Camp Pharsalia (infrequent); and 
 
Future Use 
 

• Construction workers performing excavation activities  

• NYSDEC Maintenance and Operations activities 
 
The route of exposure is the manner in which a contaminant actually enters or contacts the 
body (i.e., ingestion, inhalation, dermal absorption).   Based on the nature of the chemicals of 
potential concern, the types of media impacted at the site, and land use scenarios, the following 
exposure routes were identified: 
 

• Incidental ingestion of and dermal contact with soil and groundwater, and the inhalation 
of particulate-bound contaminants. 

• Direct contact with groundwater used as a future drinking water source.  Routes of 
exposure include ingestion and dermal contact.  

 
There is some potential for the uptake of site contaminants (PCP and dioxins) by terrestrial 
organisms that may then be consumed as game species.  Terrestrial game likely to be hunted in 
this area would include species such as white-tailed deer and turkey.  Both species consume 
vegetation; additionally, turkeys are opportunistic feeders that will also include invertebrates to 
their diet.  Uptake by plants from soil is not expected to result in significant bioaccumulation in 
plants.  In addition, the area of impact is small relative to the expected home range of these two 
species.  White-tailed deer have a home range of 120 to 400 acres (Burnett et al. 2002), while 
turkey can have a home range of 1000 acres or more (North Caroline State University 1995).   
Any contribution of site-related contaminants to the body burden of these species is, therefore, 
expected to be insignificant. 

 
 
3.3.4 Conclusions 
Complete exposure pathways have been identified for potential current and future human 
receptors based on exposure to contaminated soil and groundwater, although such exposures 
are expected to be very infrequent.  The impacted area (PCP and dioxins and furans) is located 
under the treatment plant and in a small area of surface soils west of the treatment plant. 
 
Given the limited potential for exposure to soil and the relatively small size of the areas where 
concentrations exceed standards, potential site exposures are unlikely to pose a significant risk 
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to human health under current use.  In addition, the soil standards are based on long-term 
exposure on a frequent basis.  Actual exposures at this site are very infrequent, and not likely to 
occur over an extended period of time.  Site concentrations may pose a significant risk in the 
future if site use were to change, resulting in increased exposure to the area of concern. 
 
Groundwater concentrations of SVOCs from the recent round of sampling were all below either 
applicable groundwater criteria or standards (NYSDEC, 1998).  The concentration of heptachlor 
epoxide at PMW-4 of 0.11 ug/L was above the groundwater standard of 0.03 ug/L.  This 
pesticide was not detected in any other groundwater sample, nor is it known to be site-related.  
Concentrations of dioxins and furans at PMW-5 in 1999 (190 pg/L 2,3,7,8-TCDD equivalents) 
were higher than the groundwater standard of 0.7 pg/L 2,3,7,8-TCDD equivalents.  However, 
PCP was not detected in this well in either round of sampling, making the origin of these 
compounds unclear.  Since there is no use of shallow groundwater for drinking water purposes, 
the presence of dioxins and furans at PMW-5 does not pose a risk to human health under 
current use.  Site groundwater concentrations may pose a significant risk in the future if shallow 
groundwater at the site were to be used for drinking water purposes. 
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4.0 CONCLUSIONS 
 
 
 
Background 
 

• The previous Preliminary Investigation Report determined that additional investigative 
activities were required around the wood treatment plant. 

• This Remedial Investigation addresses the area of the treatment plant. 
 
Site Specific Geology 
 

• Overburden at the site consists of brown top soil underlain by glacial lodgement till, 
interspersed with sand lenses. 

 
Site Specific Hydrogeology 
 

• Depth to groundwater ranges from approximately three (3) to six (6) feet below ground 
surface (bgs). 

• Groundwater appears to flow in a northwesterly direction. 

• Recharge of the water table is likely provided by precipitation infiltrating areas of the site. 
 
Nature and Extent of Contamination 
 
Surface Soils 
 

• Nine (9) surface soil samples were collected and analyzed for SVOCs, dioxins and 
metals. 

• SVOCs were randomly detected in five (5) of the nine (9) samples ranging in 
concentration from of 96 ug/kg to 271,870 ug/kg. 

• PCP was detected above TAGM 4046 guidance values in SS-5, SS-6, SS-8 and SS-9, 
which were installed west of the treatment plant. 

• SS-5 exhibited the highest total SVOC and PCP concentrations. 

• Metal results were compared to the background soil samples collected in October 2002 
at Camp Georgetown.  Zinc, nickel, iron, chromium and beryllium were the most 
frequently detected metals and were detected in all of the surface soil samples. 

• Dioxins and furans were detected in all of the surface soil samples. 

• SS-5, SS-6, SS-8 and SS-9 exhibited dioxin concentrations above the 1.0 ppb 2,3,7,8-
TCDD equivalence screening level.  
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• The area west of the treatment plant is contaminated with PCP and dioxins to a depth of 
at least 6 inches based on surface soil results from the PI and RI. Figure 7 includes an 
outlined area of contamination. 

• Metals exceedences most likely represent natural soil concentrations as they are not 
related to wood treatment activities. 

• A total volume of 20 cubic yards of surface soil to a depth of 4 inches is anticipated to be 
contaminated. 

 
Subsurface Soils 
 

• Fourteen (14) subsurface soil samples were collected and analyzed for SVOCs and 
dioxins. 

• PCP was detected above TAGM 4046 guidance values in the soil samples collected 
beneath the treatment plant during the PI. 

• Dioxins and furans were detected above the 1.0 ppb 2,3,7,8-TCDD equivalence 
screening level in the soil samples collected beneath the treatment plant during the PI. 

• The area beneath the treatment plant is contaminated with PCP and dioxins to a depth 
of at least 4 feet based on the subsurface soil results from the PI. Figure 8 includes an 
outlined area of contamination.  

• A total volume of 110 cubic yards of subsurface soil to a depth of 4 feet is anticipated to 
be contaminated. 

 
Groundwater 
 

• Based on the results of the three (3) groundwater sampling events, fuel oil components 
exist in monitoring wells PMW-5 and PMW-6. 

• No PCP was detected in any of the monitoring wells during any sampling event. 

• Based on the most recent groundwater sampling event (November 2002), groundwater 
in the area of the treatment plant is not impacted with PCP or dioxin. 

 
Water Supply Wells 
 

• No evidence of PCP or dioxins were detected in any of the supply wells which are 
screened in bedrock, located away from the treatment plant, and sampled by the 
NYSDOH. 

 
Qualitative Exposure Assessment 
 

• 

• 

Sources of contamination to the environment exist at the site and are associated with 
historical releases and surficial spills of wood treatment products. 
Contaminants of concern include PCP, fuel oil and dioxins. 
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• 

• 

• 

Points of exposure include surficial soil and groundwater. 
Exposure routes were identified under current land use conditions 
Based on the exposure routes and limited access to the affected area, inmates and staff 
at Camp Pharsalia do not have significant exposure risk based on current land use. 
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5.0 RECOMMENDATIONS 
 
 
 

• The existing treatment plant should be removed and disposed of. 

• A feasibility study should be completed for further remedial action at this site. 
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• 

• 

• 

• 
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TABLES 
 

 



Location Fuel Oil SVOC Pest/PCB
Analytical Method 310-34/310-13 8270 8080
PMW-1 1 1 1
PMW-2 1 1 1
PMW-3 1 1 1
PMW-4 1 1 1
PMW-5 1 1 1
PMW-6A 1 1 0

Location SVOC Metals Dioxin
Analytical Method 8270 TAL 8290/8280
SS-1 1 1 1
SS-2 1 1 1
SS-3 1 1 1
SS-4 1 1 1
SS-5 1 1 1
SS-6 1 1 1
SS-7 1 1 1
SS-8 1 1 1
SS-9 1 1 1

Location SVOC Dioxin
Analytical Method 8270 8290/8280
SB-1 1 1
SB-2 1 1
SB-3 1 1
SB-4 1 1
SB-5 1 1
SB-6 1 1
SB-7 1 1
SB-8 1 1
SB-9 1 1
SB-10 1 1
SB-11 1 1
SB-12 1 1
SB-13 1 1
PMW-6A 1 1

Table 1

Soil Boring Samples

Sample Summary Table
Remedial Investigation

Groundwater Existing Wells

Surface Soil Samples
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Analyte  (Units) TAGM SS-1 SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 SS-8 SS-9 PSS-1 PSS-2 PSS-3 PSS-4 PSS-5
SVOC  (mg/kg)

Bis (2-ethylhexyl) phthalate 50 <0.33 <0.33 <5.9 <1.65 <5.9 0.17 J <0.33 <0.33 <1.65 - - - - -
Chrysene 0.4 <0.33 <0.33 <4.0 <1.65 0.26 J <1.65 <0.33 <0.33 <1.65 - - - - -
Di-n-butyl phthalate 8.1 <0.33 <0.33 <4.0 <1.65 <3.5 <0.33 <0.33 0.044 J <1.65 - - - - -
Fluoranthene 50 <0.33 <0.33 <5.9 <1.65 0.31 J 0.12 J <0.33 <0.33 <0.33 - - - - -
Pentachlorophenol 1 <1.6 <1.6 <16 <80 270 D 70 D 0.096 J 1.0 J 7.8 550 10 25 0.74 1.9
Pyrene 50 <0.33 <0.33 <5.9 <1.65 1.3 0.57 J <0.33 <0.33 <1.65 - - - - -

Total SVOC BDL BDL BDL BDL 271.87 J 70.86 J 0.096 J 1.044 J 7.8 - - - - -
Metals  (mg/kg) Background SS-1 SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 SS-8 SS-9 - - - - -

Aluminum 135200 11800 J 12300 J 11000 J 12400 J 9960 J 13700 J 14100 J 14400 J 12500 J - - - - -
Antimony 0.974 1.8 B 1.1 B 1.4 B 0.94 B 1.0 B 1.3 B 0.97 B 1.1 B 1.5 B - - - - -
Arsenic 8.04 8.5 7.5 9 7.5 5 10.3 7.7 7.4 3.8 - - - - -
Barium 40.82 67.9 J 62.2 J 58.0 J 67.6 J 52.8 J 85.0 J 67.2 J 79.5 J 74.6 J - - - - -
Berillium 0.45 0.52 B 0.41 B 0.41 B 0.47 B 0.36 B 0.54 B 0.49 B 0.53 B 0.49 B - - - - -
Cadmium U 0.18 B <0.03 <0.04 0.10 B <0.03 <0.04 0.26 B <0.03 <0.03 - - - - -
Calcium 430 1570 J 636 J 2680 J 1070 J 755 J 1190 J 544 B 916 J 967 J - - - - -
Chromium 17.44 15.1 J 14.6 J 14.2 J 15.9 J 13.7 J 18.4 J 16.4 J 19.4 J 16.8 J - - - - -
Cobalt 9.74 10.9 J 11.2 J 10.6 J 12.6 J 8.2 J 13.7 J 13.1 J 12.9 J 11.6 J - - - - -
Copper 13.32 23.1 J 18.4 J 36.7 J 119 J 80.4 J 79.2 J 57.7 J 50.4 J 139 J - - - - -
Iron 26060 25300 J 25800 J 24100 J 28800 J 23400 J 31800 J 26500 J 33600 J 29900 J - - - - -
Lead 10.42 20.8 J 17.7 J 20.6 J 22.2 J 41.9 J 77.2 J 50.8 J 38.2 J 145 J - - - - -
Magnesium 3532 3510 J 3240 J 3620 J 4230 J 3440 J 4660 J 3150 J 4980 J 4310 J - - - - -
Manganese 298.2 805 J 947 J 558 J 807 J 253 J 960 J 740 J 692 J 698 J - - - - -
Nickel 22.94 22.8 J 22.2 J 23.9 J 29.0 J 21.3 J 30.2 J 21.5 J 32.2 J 28.0 J - - - - -
Potassium 626.6 860 J 718 J 820 J 670 J 775 J 1060 J 718 J 906 J 760 J - - - - -
Selenium 1.3 1.6 1 1.1 1.1 1.1 1.4 1.6 1.6 1.3 - - - - -
Silver U 0.41 B 0.17 B <0.11 <0.10 <0.10 <0.11 <0.12 <0.10 <0.10 - - - - -
Mercury 0.0158 0.064 0.028 B <0.021 B 0.008 B 0.016 B 0.011 B 0.037 B 0.012 B 0.011 B - - - - -
Sodium 38.34 50.4 B 40.0 B 73.3 B 44.9 B <29.6 45.4 B <37.0 61.9 B 43.5 B - - - - -
Thallium U <0.61 J <0.59 J <0.63 J <0.55 J <0.57 J <0.61 J <0.70 J <0.58 J <0.60 J - - - - -
Vanadium 17.6 15.0 J 15.9 J 15.3 J 14.0 J 11.9 J 16.7 J 18.4 J 17.2 J 16.1 J - - - - -
Zinc 53.66 57.1 J 53.8 J 56.6 J 61.9 J 49.4 J 69.5 J 64.0 J 72.3 J 59.9 J - - - - -

Dioxins  (ng/g) TEF's SS-1 SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 SS-8 SS-9 - - - - -
Total TCDF 0.001 J 0.00092 0.014 0.037 <0.15 <0.29 0.021 <0.087 <0.13 - - - - -
Total PeCDF 0.31 J 0.031 0.2 0.59 <0.59 2.1 J 3.4 <0.75 1.3 J - - - - -
TotalHxCDF 0.49 J 0.43 2.2 6.3 47 J 25 J 7.9 14 J 24 J - - - - -
Total HpCDF 1.9 J 1.5 7 24 J 270 J 130 J 53 66 100 J - - - - -
Total TCDD 0.001 J 0.0016 0.0086 0.0088 <0.027 <0.053 0.015 <0.037 <0.050 - - - - -
Total PeCDD 0.019 J 0.0083 0.083 0.15 <0.48 <0.51 0.2 <0.49 <0.76 - - - - -
Total HxCDD 0.49 J 0.36 1.4 3.7 30 J 19 J 4.1 10 J 18 J - - - - -
Total HpCDD 5 J 3.3 15 47 730 J 560 J 44 220 J 350 J - - - - -
2,3,7,8-TCDD 1 0.0011 J 0.00083 J 0.0028 0.0035 <0.027 <0.053 0.0065 <0.037 <0.050 - - - - -
1,2,3,7,8-PeCDD 0.5 0.01 J 0.0083 0.032 0.056 <0.48 <0.51 0.1 <0.49 <0.76 - - - - -
1,2,3,4,7,8-HxCDD 0.1 0.029 J 0.021 J 0.068 J 0.18 J 0.72 J 0.70 J 0.25 J <0.62 1.1 J - - - - -
1,2,3,6,7,8-HxCDD 0.1 0.12 J 0.099 0.39 1.2 13 J 7.2 J 1.3 3.7 J 5.8 J - - - - -
1,2,3,7,8,9-HxCDD 0.1 0.074 J 0.056 J 0.2 J 0.44 J 2.1 J 1.8 J 0.59 J 1.4 J 2.5 J - - - - -
1,2,3,4,6,7,8-HpCDD 0.01 3.2 E J 2.1 9.3 EJ 30 D 520 EJ 370 EJ 28.0 D 150 EJ 230 EJ - - - - -
OCDD 0.0001 23.0 E J 13.0 EJ 58.0 EJ 210 DEJ 2500 EJ 1700 EJ 170.0 D 600 EJ 870 EJ - - - - -
2,3,7,8-TCDF 0.1 <0.05 J 0.00092 JCON 0.0037 CON 0.011 CON <0.15 <0.29 0.0043 CON <0.087 <0.13 - - - - -
1,2,3,7,8-PeCDF 0.05 0.0039 J 0.0052 J 0.025 0.066 <0.34 <0.18 0.031 <0.35 <0.40 - - - - -
2,3,4,7,8-PeCDF 0.5 0.0031 J <0.0029 0.015 0.047 <0.33 <0.17 0.024 <0.35 <0.39 - - - - -
1,2,3,4,7,8-HxCDF 0.1 0.018 J 0.021 0.1 0.24 1.2 J 0.78 J 0.4 <0.55 0.87 J - - - - -
1,2,3,6,7,8-HxCDF 0.1 0.012 J 0.012 0.057 0.11 <0.42 <0.29 0.16 <0.29 <0.49 - - - - -
2,3,4,6,7,8-HxCDF 0.1 0.0071 J 0.0083 0.045 0.086 1.1 J 0.78 J 0.11 <0.46 1.0 J - - - - -
1,2,3,7,8,9-HxCDF 0.1 <0.0013 J <0.002 0.0079 0.02 <0.14 <0.067 0.0095 <0.12 <0.17 - - - - -
1,2,3,4,6,7,8-HpCDF 0.01 0.51 J 0.37 1.7 5.3 DJ 50 EJ 27 J 12.0 D 16 J 25 J - - - - -
1,2,3,4,7,8,9-HpCDF 0.01 0.037 J 0.029 0.13 0.36 DJ 3.4 J 2 J 0.78 D 0.99 J 1.6 J - - - - -
OCDF 0.0001 1.9 J 1.3 6.5 EJ 20.0 D 450 EJ 100 EJ 53.0 D 56 EJ 81 EJ - - - - -
2,3,7,8-TCDD Equivalance 1.0 0.073815 JE 0.053482 JECON 0.23246 ECON 0.6666 DECON 7.841 EJ 5.296 EJ 0.78253 DCON 2.2455 EJ 3.7881 EJ - - - - -
Notes:

Dioxins Data Qualifiers
Bold Text=Analyte detected above laboratory method detection limit All results in ng/g
Shaded Text=Exceedence of TAGM soil cleanup objectives to protect groundwater quality D=Result obtained from dilution
Only analytes detected at or above laboratory method detection limits included on tables J=Estimated result, result is less than the reporting limit

E=Estimated result, result exceeds calibration range
SVOC Data Qualifiers: CON=Confirmation analysis
All results in mg/kg
<U=Analyte was not detected above laboratory detection limits Metals Data Qualifiers:
J=Estimated Value All results in mg/kg
B=Analyte was found in method blank as well as the sample B=Indicates a value greater than or equal to the instrument detection limit but less than the quantitation limit

J=Estimated result, result is less than the reporting limit

*PSS results from PIR PCP Immunoassay Results

Table 2
Surface Soil Sample Analytical Results

Camp Pharsalia
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TAGM SB-1 SB-2 SB-3 SB-4 SB-5 SB-6 SB-7 SB-8 SB-8 SB-9 SB-9 SB-10 SB-10 SB-11 SB-12 SB-12 SB-13 SB-13 PMW-6A PMW-6A PB-1 PB-2 PB-3 PB-4 PB-6 PB-7 PB-11 PTP-1 PTP-2 PTP-3 PTP-4 PTP-5 PTP-6 PTP-7 PTP-8 PTP-9
10-12' 10-12' 10-12' 6-8' 8-10' 4-6' 2-4' 6-8' 10-12' 8-10' 12-14' 12-14' 14-16' 10-12' 4-6' 12-14' 8-10' 12-14' 6-8' 12-14' 0-4' 0-4' 0-4' 0-4' 0-4' 0-2' 0-2' 10'x2'x8' 11'x2'x7' 12'x2'x7' 11'x2'x7' 12'x2'x9' 12'x2'x8' 9'x2'x6' 11'x2'x6' 10'x2'x10'

SVOC (mg/kg)
Acenaphthene 50 <0.33 0.13 J 0.046 J <0.33 <0.33 <0.33 <0.33 <0.38 <0.38 <0.37 <0.37 <0.38 <0.37 <0.36 <0.37 <0.35 <0.39 <0.37 0.38 <0.39 - - - - - - - - - - - - - - - -
Bis(2-ethylhexyl)Phthalate 50 - - - - - - - 0.055 J <0.38 0.023 J 0.021 J 0.048 J 0.13 J 0.035 J <0.37 0.053 J 0.074 J <0.37 0.024 J 0.031 J - - - - - - - - - - - - - - - -
Dibenzofuran 6.2 <0.33 0.081 J 0.039 J <0.33 <0.33 <0.33 <0.33 <0.38 <0.38 <0.37 <0.37 <0.38 <0.37 <0.36 <0.37 <0.35 <0.39 <0.37 <0.38 <0.39 - - - - - - - - - - - - - - - -
Di-n-butyl phthalate 8.1 <0.33 0.075 J <0.33 <0.33 <0.33 <0.33 <0.33 <0.38 <0.38 <0.37 <0.37 <0.38 <0.37 <0.36 <0.37 <0.35 <0.39 <0.37 <0.38 <0.39 - - - - - - - - - - - - - - - -
Fluorene 50 0.025 J 0.3 J 0.15 J <0.33 <0.33 <0.33 <0.33 <0.38 <0.38 <0.37 <0.37 <0.38 <0.37 <0.36 <0.37 <0.35 <0.39 <0.37 <0.38 <0.39 - - - 3000 JD - - - - - - - - - - - -
2-Methylnaphthalene 36.4 <0.33 0.14 J 0.019 J <0.33 <0.33 <0.33 <0.33 <0.38 <0.38 <0.37 <0.37 <0.38 <0.37 <0.36 <0.37 <0.35 <0.39 <0.37 <0.38 <0.39 - - - 8100 D - - - - - - - - - - - -
Pentachlorophenol 1 <0.33 <0.33 <0.33 <0.33 <0.33 <0.33 <0.33 <0.94 <0.94 <0.92 <0.92 <0.96 <0.92 <0.91 <0.92 <0.89 <0.97 <0.92 <0.96 <0.97 111 330 128 82 0.16 0.24 0.22 ND 0.14 0.18 0.2 0.22 ND 0.16 0.19 56
Phenanthrene 50 0.1 J 0.64 0.4 <0.33 <0.33 <0.33 <0.33 <0.38 <0.38 <0.37 <0.37 <0.38 <0.37 <0.36 <0.37 <0.35 <0.39 <0.37 <0.38 <0.39 - - - 6300 D - - - - - - - - - - - -
Pyrene 50 <0.33 0.046 J 0.018 J <0.33 <0.33 <0.33 <0.33 <0.38 <0.38 <0.37 <0.37 <0.38 <0.37 <0.36 <0.37 <0.35 <0.39 <0.37 <0.38 <0.39 - - - 1800 JD - - - - - - - - - - - -

Total SVOCs 0.125 J 1.412 J 0.672 J BDL BDL BDL BDL 0.055 J BDL 0.023 J 0.021 J 0.048J 0.13 J 0.035 J BDL 0.053 J 0.074 J BDL 0.024 J 0.031 J - - - 101.2 - - - - - - - - - - - -
Dioxins  (ng/g) TEF's SB-1 SB-2 SB-3 SB-4 SB-5 SB-6 SB-7 SB-8 SB-8 SB-9 SB-9 SB-10 SB-10 SB-11 SB-12 SB-12 SB-13 SB-13 PMW-6A PMW-6A PB-1 PB-2 PB-3 PB-4 PB-6 PB-7 PB-11 PTP-1 PTP-2 PTP-3 PTP-4 PTP-5 PTP-6 PTP-7 PTP-8 PTP-9

Total TCDF <0.0003 <0.00036 <0.00029 <0.00027 <0.00019 <0.00025 <0.00052 <0.00003 <0.00002 <0.00002 <0.00002 <0.00001 <0.00001 <0.00011 <0.00002 <0.00001 <0.00002 <0.00001 <0.00002 <0.00002 - 0.136 0.0988 0.255 - - - - - - - - - - - -
Total PeCDF <0.0003 <0.00058 <0.00056 <0.00022 <0.0002 <0.0004 <0.00084 <0.00031 <0.00004 <0.00004 <0.00005 <0.00004 <0.00007 <0.00012 <0.00005 <0.00004 <0.00007 <0.00003 <0.00007 <0.00009 - 1.89 1.38 4.4 - - - - - - - - - - - -
TotalHxCDF <0.00096 0.022 0.014 <0.00076 <0.0023 <0.0017 <0.0016 <0.00003 <0.00002 <0.00002 <0.00002 <0.00002 >0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00003 - 23.3 18 43.1 - - - - - - - - - - - -
Total HpCDF 0.0052 0.15 0.12 0.0039 0.019 0.0066 0.013 <0.00004 <0.00003 <0.00005 <0.00002 <0.00004 <0.00003 <0.00003 <0.00005 <0.00016 <0.00005 <0.00005 <0.00003 <0.00004 - 83.4 80 126 - - - - - - - - - - - -
Total TCDD <0.00026 <0.00058 <0.0004 <0.00016 <0.00013 <0.00036 0.018 <0.00004 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00003 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 - 0.00184 0.00149 0.00103 - - - - - - - - - - - -
Total PeCDD <0.0015 <0.00079 <0.002 <0.00068 <0.00036 <0.00081 0.014 <0.00019 <0.00008 <0.00003 <0.00004 <0.00004 <0.00007 <0.00010 <0.00005 <0.00005 <0.00004 <0.00003 <0.00004 <0.00003 - 0.0221 0.0497 0.0472 - - - - - - - - - - - -
Total HxCDD <0.00057 0.012 0.0083 <0.00068 <0.00085 <0.00069 0.0035 <0.00010 <0.00004 <0.00003 <0.00006 <0.00004 <0.00003 <0.00004 <0.00003 <0.00003 <0.00005 <0.00004 <0.00003 <0.00003 - 7.15 5.83 8.2 - - - - - - - - - - -
Total HpCDD 0.015 0.18 0.15 0.013 0.031 0.017 0.023 <0.00012 <0.00004 <0.00007 <0.00004 <0.00003 <0.00004 <0.00005 <0.00004 <0.00004 <0.00014 <0.00004 <0.00004 <0.00004 - 141 99.2 136 - - - - - - - - - - - -
2,3,7,8-TCDD 1 <0.00026 <0.00058 <0.0004 <0.00016 <0.00013 <0.0036 <0.00064 <0.00004 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00003 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 - 0.00037 0.00049 0 - - - - - - - - - - - -
1,2,3,7,8-PeCDD 0.5 <0.0015 <0.00079 <0.002 <0.00068 <0.00036 <0.00081 <0.0016 <0.00019 <0.00008 <0.00003 <0.00004 <0.00003 <0.00007 <0.00010 <0.00005 <0.00005 <0.00004 <0.00003 <0.00004 <0.00003 - 0.0106 0.0249 0.0228 - - - - - - - - - - - -
1,2,3,4,7,8-HxCDD 0.1 <0.00029 <0.00067 <0.00066 <0.00016 <0.00014 <0.00065 <0.00094 <0.00010 <0.00004 <0.00004 <0.00006 <0.00004 <0.00002 <0.00004 <0.00003 <0.00003 <0.00005 <0.00004 <0.00003 <0.00003 - 0.1 0.142 0.135 - - - - - - - - - - - -
1,2,3,6,7,8-HxCDD 0.1 <0.00037 0.0061 0.0043 J <0.00047 <0.00085 <0.00069 <0.0012 <0.00008 <0.00003 <0.00003 <0.00005 <0.00003 <0.00002 <0.00003 <0.00003 <0.00003 <0.00004 <0.00003 <0.00003 <0.00003 - 3.19 2.48 3.91 - - - - - - - - - - - -
1,2,3,7,8,9-HxCDD 0.1 <0.00027 <0.0027 <0.0013 <0.00026 <0.00024 <0.00064 <0.00092 <0.00008 <0.00003 <0.00003 <0.00005 >0.00004 <0.00003 <0.00004 <0.00003 <0.00003 <0.00004 <0.00003 <0.00003 <0.00003 - 0.2 0.284 0.271 - - - - - - - - - - - -
1,2,3,4,6,7,8-HpCDD 0.01 0.0098 0.12 0.099 0.008 0.019 0.012 0.017 <0.00012 <0.00004 <0.00007 <0.00004 <0.00004 <0.00004 <0.00005 <0.00004 <0.00004 <0.00014 <0.00004 <0.00004 <0.00004 - 90.5 63.9 89.1 - - - - - - - - - - - -
OCDD 0.0001 0.063 0.55 0.5 0.05 0.16 0.045 0.042 0.00022 J <0.00003 <0.00004 <0.00004 <0.00003 <0.00003 0.00014 JS <0.00003 <0.00003 <0.00003 <0.00005 <0.00003 <0.00003 - 815 518 693 - - - - - - - - - - - -
2,3,7,8-TCDF 0.1 <0.0003 <0.00036 <0.00029 <0.00027 <0.00019 <0.00025 <0.00052 <0.00002 <0.00002 <0.00002 <0.00002 <0.00001 <0.00001 <0.00011 <0.00002 <0.00001 <0.00002 <0.00001 <0.00002 <0.00002 - 0.0564 0.0395 0.135 - - - - - - - - - - - -
1,2,3,7,8-PeCDF 0.05 <0.00024 <0.00058 <0.00056 <0.00015 <0.00014 <0.0004 <0.00079 <0.00031 <0.00004 <0.00004 <0.00005 <0.00004 <0.00007 <0.00012 <0.00005 <0.00004 <0.00007 <0.00003 <0.00007 <0.00009 - 0.36 0.241 0.863 - - - - - - - - - - - -
2,3,4,7,8-PeCDF 0.5 <0.00024 <0.00056 <0.00056 <0.00015 <0.00014 <0.0004 <0.00079 <0.00030 <0.00004 <0.00004 <0.00005 <0.00004 <0.00007 <0.00011 <0.00005 <0.00004 <0.00007 <0.00003 <0.00007 <0.00009 - 0.25 0.179 0.577 - - - - - - - - - - - -
1,2,3,4,7,8-HxCDF 0.1 <0.00016 <0.0011 <0.0012 <0.00017 <0.0002 <0.00049 <0.001 J <0.00002 <0.00002 <0.00002 <0.00002 <0.00001 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 - 1.17 0.821 2.65 - - - - - - - - - - - -
1,2,3,6,7,8-HxCDF 0.1 <0.00028 <0.00092 <0.00046 <0.00017 <0.000075 <0.00043 <0.00087 J <0.00003 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 - 0.38 0.308 0.837 - - - - - - - - - - - -
2,3,4,6,7,8-HxCDF 0.1 <0.00017 <0.0011 <0.0007 <0.00018 <0.000084 <0.00054 <0.0011 J <0.00003 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00003 - 0.116 0.0681 0.241 - - - - - - - - - - - -
1,2,3,7,8,9-HxCDF 0.1 <0.00018 <0.0012 <0.0033 <0.0002 <0.00009 <0.00057 <0.0012 J <0.00003 <0.00002 <0.00002 <0.00002 <0.00001 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 - 0.281 0.201 0.591 - - - - - - - - - - - -
1,2,3,4,6,7,8-HpCDF 0.01 <0.0016 0.03 0.024 <0.002 0.0037 J <0.0022 0.0034 J <0.00003 <0.00003 <0.00005 <0.00002 <0.00004 <0.00002 <0.00003 <0.00004 <0.00013 <0.00004 <0.00004 <0.00003 <0.00004 - 17.8 15.7 28.2 - - - - - - - - - - - -
1,2,3,4,7,8,9-HpCDF 0.01 <0.00093 <0.002 <0.0038 <0.00046 <0.0046 <0.0006 <0.00083 <0.00004 <0.00003 <0.00005 <0.00002 <0.00004 <0.00003 <0.00003 <0.00005 <0.00016 <0.00005 <0.00005 <0.00003 <0.00004 - 1.3 1.03 2.04 - - - - - - - - - - - -
OCDF 0.0001 0.0077 J 0.18 0.16 0.0056 J 0.021 0.0073 J 0.011 J <0.00003 <0.00002 <0.00003 <0.00003 <0.00002 <0.00004 <0.00003 <0.00003 <0.00003 <0.00003 <0.00003 <0.00003 <0.00003 - 78.1 82.7 102 - - - - - - - - - - - -
2,3,7,8-TCDD Equivalance 1.0 0.000105 J 0.002183 0.001726 0.0000856 J 0.000245 J 0.000125 J 0.000209 J 0.000000022 J BDL BDL BDL BDL BDL 0.000000014 JS BDL BDL BDL BDL BDL BDL - 2.7 1.9 3.32 - - - - - - - - - - - -
Notes:

Dioxins Data Qualifiers: SVOC Data Qualifiers:
Bold Text=Analyte detected above laboratory method detection limit All results in ng/g All results in mg/kg
Shaded Text=Exceedence of TAGM soil cleanup objectives to protect groundwater quality D=Result obtained from dilution <U=Analyte was not detected above laboratory detection limits
Only analytes detected at or above laboratory method detection limits included on tables J=Estimated result, result is less than the reporting limit J=Estimated Value

E=Estimated result, result exceeds calibration range B=Analyte was found in method blank as well as the sample
CON=Confirmation analysis

*PB results from PIR PCP Immunoassay Results

Analyte (Units)

Table 3
Subsurface Soil Boring Analytical Results

Camp Pharsalia
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Analyte  (Units) TOGS PMW-1 PMW-2 PMW-3 PMW-4 PMW-5
VOCs (ug/L)

Acetone 50 3.1 J ND 6.2 J ND 3.4 J
SVOCs (ug/L)

Flourene 50 ND ND ND ND 1.6 J
2-Methylnaphthalene NA ND ND ND ND 1.6 J
Phenanthrene 50 ND ND ND ND 1.8 J

Metals (mg/L) 
Aluminum 0.1 24.5 53.7 111 6.96 4.56
Arsnic 0.025 0.0634 0.0925 0.151 0.0406 0.0266
Barium 1 0.265 0.481 2.32 0.237 0.101
Berillium 0.003 ND ND 0.00585 ND ND
Cadmium 0.005 ND ND 0.018 ND ND
Calcium NA 99.3 89 118 94.4 112
Chromium 0.05 0.0429 0.104 0.457 0.0199 0.01
Cobalt NA ND 0.0552 0.17 ND ND
Copper 0.2 0.0434 0.0862 0.26 ND ND
Iron 0.3 57.2 124 318 17 11.1
Lead 0.025 0.0354 0.0797 0.185 0.00993 ND
Magnesium 35 25.8 30.8 52.2 19.6 30
Maganese 0.3 1.99 3.04 7.11 1.29 1.47
Nickel 0.1 0.0589 0.124 0.841 ND ND
Potassium NA 3.9 10.8 15.4 3.04 2.84
Selenium 0.01 ND ND 0.0456 ND ND
Silver 0.05 ND ND 0.0352 ND ND
Sodium 20 8.63 172 31.6 29.8 6.24
Thallium 0.0005 0.0218 0.0257 0.0297 0.017 0.0187
Vanadium NA ND 0.0685 0.129 ND ND
Zinc 2 0.137 0.26 0.597 0.0456 0.04
Dioxins/Furans (ng/L) TEF's
2,3,7,8-TCDD 1 <0.00013 0.00026 - 0.00055  <0.001
1,2,3,7,8-PeCDD 0.5 0.00019 EMPC 0.00029 - 0.00055 EMPC 0.00916
1,2,3,4,7,8-HxCDD 0.1 0.00027 0.00036 - 0.0005 0.0295
1,2,3,6,7,8-HxCDD 0.1 0.00213 0.00069 - 0.00098 0.185
1,2,3,7,8,9-HxCDD 0.1 0.00085 0.00083 - 0.0009 0.0671
1,2,3,4,6,7,8-HpCDD 0.01 0.0543 0.00974 - 0.0177 6.56
OCDD 0.001 0.468 0.129 - 0.256 58.6
2,3,7,8-TCDF 0.1 0.00321 0.00329 - 0.00364 0.00507
1,2,3,7,8-PeCDF 0.05 0.00021 0.0003 - 0.00065 0.00999
2,3,4,7,8-PeCDF 0.5 0.00047 <0.0001 - 0.00077 0.00946
1,2,3,4,7,8-HxCDF 0.1 0.00071 0.00059 - 0.00062 0.0457
1,2,3,6,7,8-HxCDF 0.1 0.00035 EMPC 0.00027 EMPC - 0.00042 0.0198
1,2,3,7,8,9-HxCDF 0.1 <0.00010 0.00016 EMPC - 0.00013 <0.00287
2,3,4,6,7,8-HxCDF 0.1 0.00031 EMPC 0.0003 - 0.00023 0.012 EMPC
1,2,3,4,6,7,8-HpCDF 0.01 0.00963 0.00176 - 0.00255 1.18
1,2,3,4,7,8,9-HpCDF 0.01 0.00063 0.00019 -  <0.00015 0.0919
OCDF 0.001 0.0625 0.00611 - 0.00826 7.11
Total Tetra-Dioxins - 0.00028 0.00026 - 0.00257 0.0127
Total Penta-Dioxins - 0.00028 0.00124 - 0.00107 0.0258
Total Hexa-Dioxins - 0.00795 0.00666 - 0.0102 0.612
Total Hepta-Dioxins - 0.0927 0.0211 - 0.0361 10.3
Total Tetra-Furans - 0.0049 0.00836 - 0.00945 0.00907
Total Penta-Furans - 0.00176 0.00108 - 0.00203 0.128
Total Hexa-Furans - 0.0109 0.00189 - 0.00432 1.19
Total Hepta-Furans - 0.0397 0.00599 - 0.00725 5.27
2,3,7,8-TCDD Equivalence 0.0007 0.0023 EMPC 0.00132 EMPC - 0.00245 EMPC 0.19 EMPC
Notes:
Data taken form the NYSDEC Preliminary Investigation Report

Table 4
Preliminary Investigation Groundwater Sampling Event Analytical Results

Camp Pharsalia

M:/193reps/DEC/Pharsalia RI Tables 4-5-6_Feb03



Analyte  (Units) TOGS PMW-1 PMW-2 PMW-3 PMW-4 PMW-5
SVOCs  (ug/L)

Anthracene 50 <10 J <10 J <10 J <10 J 0.5 J
Di-n-octyl phthalate 50 1J <10 J 0.7 J <10 J <10 J
Hexochloroethane 5 <10 J <10 J <10 J <10 J 2 J
Phenanthrene 50 <10 J <10 J <10 J <10 J 0.5 J
Total SVOCs 1 J BDL 0.7 J BDL 3 J

Pesticides  (ug/L)
Heptachlor epoxide 0.03 <0.054 <0.049 <0.049 0.11 <0.050
Fuel Oil 1100 J <5000 <5000 <5000 <5000
Notes:  All results in ug/L
Bold Text=Analyte detected above laboratory method detection limit
Shaded Text=Exceedence of TOGS 1.1.1 guidance values
Only analytes detected at or above laboratory method detection limits included on tables
<U=Analyte was not detected above laboratory detection limits
J=Estimated Value
BDL=Below Detection Limits

Table 5
December 2001 Groundwater Sampling Event Analytical Results

Camp Pharsalia
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PMW-5 PMW-6A
Filtered Filtered

Turbidity at time of sample - 29 600 6 0 0 0 730 615
Diesel Range Organics - <303 <309 <303 <303 340 290 J 140 J 190 J
Motor Oil - <303 <309 <303 <303 <309 <309 <303 <303 
SVOCs   ug/L
Naphthalene 10 0.5 J <10 <10 <10 <10 <10 <10 <10
Bis(2-ethylhexyl)phthalate 5 13 B 38 B 6 JB 5 JB 5 JB 5 JB 6 JB 12 JB

PMW-5 PMW-6A
Filtered Filtered

2,3,7,8-TCDD 1 ND ND ND ND ND ND ND ND
1,2,3,7,8-PeCDD 0.5 ND ND ND ND ND ND ND ND
1,2,3,4,7,8-HxCDD 0.1 ND ND ND ND ND ND ND ND
1,2,3,6,7,8-HxCDD 0.1 ND ND ND ND ND ND ND ND
1,2,3,7,8,9-HxCDD 0.1 0.0012 ND ND ND ND ND ND ND
1,2,3,4,6,7,8-HpCDD 0.01 0.0076 ND ND ND 0.0213 ND 0.00606 ND
OCDD 0.001 0.0274 0.0443 ND 0.0251 ND 0.0114 0.0415 ND
2,3,7,8-TCDF 0.1 ND ND ND ND ND ND ND ND
1,2,3,7,8-PeCDF 0.05 ND ND ND ND ND ND ND ND
2,3,4,7,8-PeCDF 0.5 ND ND ND ND ND ND ND ND
1,2,3,4,7,8-HxCDF 0.1 ND ND ND ND ND ND ND ND
1,2,3,6,7,8-HxCDF 0.1 ND ND ND ND ND ND ND ND
1,2,3,7,8,9-HxCDF 0.1 ND ND ND ND ND ND ND ND
2,3,4,6,7,8-HxCDF 0.1 ND ND ND ND ND ND ND ND
1,2,3,4,6,7,8-HpCDF 0.01 ND ND ND ND ND ND ND ND
1,2,3,4,7,8,9-HpCDF 0.01 ND ND ND ND ND ND ND ND
OCDF 0.001 ND ND ND ND 0.0296 ND ND ND
2,3,7,8-TCDD Equivalance 0.0007 0.000223 0.0000443 BDL 0.0000251 0.000359 0.0000114 0.000102 BDL
Notes:  
Bold Text=Analyte detected above laboratory method detection limit
Shaded Text=Exceedence of TOGS 1.1.1 guidance values
Only analytes detected at or above laboratory method detection limits included on tables
<=Analyte was not detected above laboratory detection limits
J=Estimated Value
BDL=Below Detection Limits
B=Analyte was found in method blank as well as the sample

Table 6
November 2002 Groundwater Sampling Event Analytical Results

Camp Pharsalia

PMW-3 PMW-4 PMW-5 PMW-6ADioxins  ng/L TEF PMW-1 PMW-2

PMW-3 PMW-4 PMW-5 PMW-6AAnalyte  ug/L TOGS PMW-1 PMW-2
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1.0 BACKGROUND 
 
 
 
Exposure assessment is the process of identifying potential current and future receptors, and 
characterizing the nature of their contact with a chemical. A qualitative exposure assessment 
was performed for the Camp Pharsalia site in order to determine potential exposure pathways 
associated with current site conditions and to evaluate their potential significance.  
 
The qualitative exposure assessment results in the creation of site-specific exposure profiles, 
which provide the narrative description of the mechanisms by which exposure to contaminants 
may occur at a site. Chemical, physical, and toxicological parameters for the chemicals of 
concern are also identified and taken into account when developing the exposure profiles.  The 
potential significance of the identified exposures is evaluated in a qualitative manner. 
 
 
2.0 EXPOSURE SETTING 
 
 
 
The exposure setting is evaluated with respect to both current and potential future land uses of 
the site and surrounding area in order to aid in the identification of potential receptors, exposure 
points and exposure pathways.   
 
Camp Pharsalia is a large complex of NYSDEC crew headquarters and an active NYDCS 
incarceration facility, situated in the town of Pharsalia, Chenango County, NY.  The surrounding 
area is rural, generally consisting of farmland and undeveloped forest.  Wood treatment 
operations were conducted at Camp Pharsalia between 1960 and 1977. The area of concern 
includes the former wood treatment plant and staging area, which is located immediately 
northwest of the former treatment plant. 
 
 
3.0 IDENTIFICATION OF EXPOSURE PATHWAYS 
 
 
 
For identified receptors to be exposed to a chemical of concern at the site, a current or 
reasonable future exposure pathway must be established leading from the source to the 
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receptor. The exposure pathway is the route that the chemical takes from the source of the 
material to the receptor of concern. An exposure pathway has five elements: 
 

a contaminant of significance • 

• 

• 

• 

• 

contaminant release and transport mechanisms 
a point of exposure 
a route of exposure 
a potential receptor 

 
An exposure pathway is complete when all five elements of an exposure pathway are 
documented; a potential exposure pathway exists when any one or more of the five elements 
comprising an exposure pathway is possible, but not documented.  An exposure pathway may 
be eliminated from further evaluation when any one of the five elements comprising an 
exposure pathway has not existed in the past, does not exist in the present, and will never exist 
in the future. 
 
 
3.1 Source of Contamination 
 
 
One of the work projects at Camp Pharsalia was the operation of a wood treatment facility and 
sawmill, which operated between 1960 and 1977.  During this time, pentachlorophenol (PCP) 
was the primary chemical biocide used in treating lumber at the site. During the treatment 
process, PCP and No. 2 fuel oil were combined in the dip tanks.  After treatment, poles were 
hoisted from the tank and allowed to drip over the tank for a period of time.  Poles were then 
moved to outside the western end of the treatment plant and allowed to dry.  They were then 
moved to a designated treated material storage area, located south of the treatment plant.  
Therefore, the sources of release to the environment are historical surficial spills of wood 
treatment products (PCP and fuel oil) to soil.  
 
 
3.2 Fate and Transport 
 
 
Contaminant release and transport mechanisms may carry contaminants from the source to 
points where individuals may be exposed. Chemical migration between media such as soil and 
groundwater is influenced by chemical parameters such as water solubility or molecular size or 
shape, in addition to the chemical and physical characteristics particular to a site’s media. This 

M:/193reps/DEC/Pharsalia_Appendix D_Feb03 



Qualitative Human Exposure Assessment  3 
Camp Pharsalia APPENDIX D February 26, 2003 

 

section discusses information about the fate and transport of the source chemicals present at 
the site. 
 
Pentachlorophenol 
Pentachlorophenol is a moderately acidic substance, and thus its fate is strongly influenced by 
pH.  At a neutral pH it is almost completely found in the ionized form, the pentachlorophenate 
anion, which is much more mobile than PCP (ATSDR, 2000).   PCP has a low water solubility 
and a strong tendency to adsorb onto soil or sediment particles in the environment.  Adsorption 
to soils and sediments is dependent on pH and organic content.  Adsorption at a given pH 
increases with increasing organic content of soil or sediment.  No adsorption occurs at pH 
values above 6.8 (ATSDR, 2000; Howard, 1991).  Since it is expected that soils at the site are 
acidic (less than 7.0) based on soil type (no pH data is available) and soils are low in organic 
content, (TOC is 0.0439% in SB-11 [8-10’]), some adsorption is likely to occur, but it may be 
limited. 
 
The ionized form of pentachlorophenol may be rapidly photolyzed by sunlight; PCP may also 
undergo biodegradation by microorganisms, animals, and plants, although degradation is 
generally slow (Howard, 1991).  Given that at expected pH conditions a portion of PCP will be 
present in the ionized form, photolysis may be an important degradation pathway at this site in 
shallow soils.  
 
PCP has an octanol-water partition coefficient (Kow) of 100,000 (Howard, 1991), which 
indicates that it is lipid-soluble and therefore has a tendency to bioaccumulate in organisms.  
Bioaccumulation is largely pH-dependent, with considerable variation among species.  
Bioconcentration factors (BCFs) for PCP in aquatic organisms are generally under 1,000, but 
some studies have reported BCFs up to 10,000.  BCFs, however, for earthworms in soil were 
3.4-13 (ATSDR, 2000).   Significant biomagnification of PCP in either terrestrial or aquatic 
foodchains, however, has not been demonstrated (ATSDR, 2000). 
 
Pentachlorophenol products often contain chlorophenols, dioxins, and furans.  Once released to 
the environment, the chlorinated dibenzo-p-dioxins (CDDs) and dibenzofurans (CDFs) are 
persistent and generally adsorb to soil or sediment particles, due to their low water solubilities.  
Adsorption is generally the predominate fate process affecting these chemicals, with the 
potential for adsorption related to the organic carbon content.  CDDs and CDFs may undergo 
degradation through biological action or by photolysis, with a half-life ranging from weeks to 
months.  Photolysis and hydrolysis are generally not significant processes, however, as these 
compounds persist in the adsorbed phase (USEPA, 2002).   
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Due to their high adsorption rate, CDDs are not expected to leach from soil, although some 
leaching of disassociated forms of the compound may occur, especially at lower pHs (USEPA, 
2002). Since the pH of site soils are not known but are not expected to be highly acidic, leaching 
of CDDs and CDFs is unlikely. Migration of CDD-contaminated soil may occur through erosion 
and surface runoff.  Upon reaching surface waters, additional adsorption may occur due to the 
typically higher levels of organic matter content of sediments as compared to surface soils 
(ATSDR 2000).  Volatilization from either subsurface soil or water is not expected to be a major 
transport pathway, although it may occur from surface soils (ATSDR, 2000).  As with PCP and 
other lipophilic pesticides, CDDs and CDFs tend to bioaccumulate in exposed organisms, with 
BCFs for aquatic organisms ranging from 5,000 to 10,000 (Montgomery, 1996). Uptake from soil 
by plants can occur, although it is limited by the strong adsorption of these compounds to soils.  
BCFs in plants have been measured to be 0.0002, with most accumulation occurring in the 
roots with little translocated to the foliage (ATSDR, 2000).  Terrestrial organisms may 
accumulate CDDs and CDFs as a result of direct ingestion and contact with soils.    
 
At the Pharsalia site, PCP is expected to be adsorbed to soil organic matter content, although 
leaching may occur due to the expected pH (slightly acidic) and low organic matter content in 
site soils (TOC 0.0439% in SB-11 [8-10’]).  However, leaching is most likely not occurring as 
there has been no PCP detected in any of the monitoring wells. Some photolysis of PCP from 
surface soils can be expected.  Uptake of PCP from soil by plants or terrestrial organisms may 
occur, but biomagnification is not expected.  CDDs and CDFs are expected to be strongly 
sorbed to soil, as well as persistent. Leaching of these compounds is likely to be limited.  
Accumulation of these compounds in plants as a result of root uptake is unlikely to be 
significant.   
 
Fuel Oil 
At the site, PCP was mixed with No. 2 fuel oil for wood treatment application.  Fuel oils are 
mixtures of numerous aliphatic and aromatic hydrocarbons.  Individual components of fuel oil 
include n-alkanes, branched alkanes, benzene and alkylbenzenes, naphthalenes, and PAHs  
(ATSDR, 2000).   Primary constituents identified in soil and/or groundwater at the site are PAHs.  
Soil adsorption, volatilization to air, and leaching potential depend on a PAH’s individual 
chemical characteristics; however, as a class of compounds, they are generally insoluble in 
water, with a strong tendency to bind to soil or sediment particles.  Some of the lighter-weight 
PAHs (such as naphthalene, acenaphthene, and phenanthrene) may volatilize from soil or 
groundwater into the air.  Degradation may occur through photolysis, oxidation, biological 
action, and other mechanisms.  Microbial degradation appears to be a major degradation 
pathway in soil (ATSDR, 2000). 
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As nonpolar, organic compounds, PAHs may be accumulated in aquatic organisms from water, 
soil, sediments, and food. BCFs vary among PAHs and receptor species, but in general, 
bioconcentration is greater for the higher molecular weight compounds than for the lower 
molecular weight compounds (ATSDR, 2000).  BCFs for accumulation of PAHs by plants from 
soil are low, with values of 0.001 to 0.18 reported for total PAHs (ATSDR, 2000).  Accumulation 
of PAHs from soil by terrestrial organisms is also limited, with BCF values for voles of 12 
reported for phenanthrene and 31 for acenapthene. 
 
At this site, PAHs, the primary fuel oil constituents of interest, are expected to be adsorbed to 
soil, with limited potential for leaching.  Microbial degradation may occur, with other degradation 
processes less important in soil.  Uptake of PAHs from soil by terrestrial organisms or plants 
may occur, but bioconcentration is expected to be limited. 
 
 
3.3 Points of Exposure 
 
 
The exposure point is a location where actual or potential human contact with a contaminated 
medium may occur.  Analytical results for samples collected at Camp Pharsalia indicate that soil 
and to a lesser extent, groundwater, have been impacted by: 
 

Pentachlorophenol (PCP); • 

• 

• 

Polychlorinated dioxins (CDDs) and dibenzofurans (CDFs); and  
Fuel oil. 

 
Analytical results from samples collected across the site indicate that contaminants have been 
identified in surface soils (0-2 inches bgs) northwest of the treatment plant.  Pentachlorophenol 
was detected at SS-5 to SS-9 at concentrations up to 270 mg/kg, but not at the other 4 shallow 
soil sampling locations northwest of the treatment plant.  Previous investigations showed that 
soil samples under the building detected PCP up to 330 mg/kg based on immunoassay 
analysis, with one sample submitted for laboratory analysis showing PCP of 47 mg/kg.  Other 
semi-volatile organic compounds (including polycyclic aromatic hydrocarbons and phthalate 
esters) were only detected infrequently at estimated concentrations below the reporting limit.  
Pyrene, however, was detected at concentrations above the reporting limit at SS-5 and SS-6.  
Polychlorinated dioxins and furans were detected at all surface soil sampling locations, with the 
highest concentrations at SS-5 and SS-6, the same locations where the highest concentrations 
of PCP were detected.  Metals were detected at all sampling locations, however, concentrations 
were generally less than or similar to background concentrations in New York State or the 
eastern United States (NYDEC, 1994).  Lead was detected at a concentration of 145 mg/kg at 
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SS-9, however, this metal is not known to be related to wood treatment activities and may 
represent natural concentrations. 
 
Subsurface soil samples also showed infrequent detection of SVOCs at, for the most part, 
estimated concentrations below the reporting limit.  PCP was not detected in subsurface soils in 
this investigation.  However, PCP was detected in the previous investigation in Test Pit 9 (PTP-
9), west of the treatment plant, at 40 mg/kg and in four sampling locations beneath the 
treatment plant.  Polychlorinated dioxins and furans were detected above the 1 ppb screening 
level in the sampling locations beneath the treatment plant. Points of exposure for soil are 
limited to the surface soil west and adjacent to the treatment plant. 
 
Groundwater samples showed low concentrations of a few semi-volatile organic conpounds that 
were detected at estimated concentrations below the reporting limit.  PCP was not detected in 
any groundwater sample during any sampling event. Fuel oil components were detected in 
PMW-1, PMW-5 and PMW-6A. 
 
Dioxins and furans were detected above the 0.0007 ng/L 2,3,7,8-TCDD guidance value in the 
four wells in which they were analyzed (PMW-1, PMW-2, PMW-4, and PMW-5) during the 
sampling event conducted in 1999. Concentrations ranged from 0.19 ng/L (PMW-5) to 0.00132 
ng/L (PMW-2).  Groundwater samples from this round were also analyzed for metals.  While 
concentrations were detected above screening criteria, as reported in the Preliminary 
Investigation Report, they were attributed to background conditions, since they are not known to 
be site related.  
 
The water supply well used by the facility is located at the site located approximately 250 feet 
northeast of the treatment plant.  It was installed in bedrock at a depth of 300 feet below grade, 
as compared to the monitoring wells at the site that are screened at depths of 6-16 feet below 
grade.  This well was previously sampled by New York State Department of Health in May 1998 
and analyzed for VOCs, SVOCs, pesticides and PCBs, and metals.  No volatiles, pesticides, 
PCP, or PCBs were detected, and does not appear to be impacted by the site.  Sampling of this 
well in June 2001 and analysis for ketones and petroleum products and herbicides (including 
PCP), confirmed that this well was not impacted by fuel oil or PCP.     
 
 
3.4 Potential Receptors and Exposure Routes 
 
 
Exposure assessment includes a description of the potentially exposed persons who live, work, 
play, visit, or otherwise come to the site or surrounding environment.  Consideration is given to 
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the characteristics of the current populations (including sensitive subpopulations) as well as 
those of any potential future populations that may be exposed under any reasonable 
foreseeable future site activities and uses.  
 
Camp Pharsalia is currently maintained as a NYSDEC management area and as a NYSDCS 
correctional facility, and is located in a heavily wooded, rural area.  Inmates at Camp Pharsalia 
and NYSDEC employees conduct no activities in the impacted area.   In fact, inmates have 
been instructed not to go in this area.  This area is, however, currently accessible (i.e. no fence 
or gate limits access), nor are there any deed restrictions on the property that would restrict 
future land use. Therefore, the following receptors have been identified for the site under current 
and reasonable foreseeable future land use scenarios: 
 

Current Use 
• 

• 

• 

• 

• 

• 

Adult inmates and staff at Camp Pharsalia (infrequent); and 

Future Use 
Construction workers performing excavation activities 
NYSDEC Maintenance and Operations activities 

 
The route of exposure is the manner in which a contaminant actually enters or contacts the 
body (i.e., ingestion, inhalation, dermal absorption).   Based on the nature of the chemicals of 
potential concern, the types of media impacted at the site, and land use scenarios, the following 
exposure routes were identified: 
 

Direct contact with exposed surficial soil.  Exposure routes include incidental 
ingestion of and dermal contact with impacted soil and the inhalation of particulate-
bound contaminants. 
Direct contact with subsurface soil and/or groundwater, although impacts to surface 
soil are more significant than subsurface soil. Future activities involving excavation in 
the area of concern may allow exposure to impacted soil and shallow groundwater. 
Exposure routes include incidental ingestion of and dermal contact with soil and 
groundwater, and the inhalation of particulate-bound contaminants. 
Direct contact with groundwater used as a future drinking water source.  Routes of 
exposure include ingestion and dermal contact.  Currently, there are three active 
bedrock water supply wells located at the site, upgradient of the area of concern.   
Samples previously collected from two of these wells confirmed that contaminants 
related to the wood processing activities were not present at detectable levels, and 
the third well is located further upgradient.  However, there are no restrictions on the 
property that would limit the future placement of a water supply well in any area of 
the site.  
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There is some potential for the uptake of site contaminants (PCP and dioxins) by terrestrial 
organisms that may then be consumed as game species.  Terrestrial game likely to be hunted in 
this area would include species such as white-tailed deer and turkey.  Both species consume 
vegetation; additionally, turkeys are opportunistic feeders that will also include invertebrates to 
their diet.  As discussed above, uptake by plants from soil is not expected to result in significant 
bioaccumulation in plants.  In addition, the area of impact is small relative to the expected home 
range of these two species.  White-tailed deer have a home range of 120 to 400 acres (Burnett 
et al. 2002), while turkey can have a home range of 1000 acres or more (North Caroline State 
University 1995).   Any contribution of site-related contaminants to the body burden of these 
species is, therefore, expected to be insignificant. 
 
 
4.0 CONCLUSIONS 
 
 
 
Complete exposure pathways have been identified for potential current and future human 
receptors based on exposure to contaminated soil and groundwater, although such exposures 
are expected to be very infrequent.  The impacted area (PCP and dioxins and furans) is located 
under the treatment plant and in a small area of surface soils west of the treatment plant.  Due 
to the narrow area of known contamination and the fact that the treatment plant is abandoned, 
under current conditions, prison inmates, NYSDEC and NYSDCSS staff, are unlikely to be 
present in impacted areas.   
 
Concentrations of PCP are above the NYSDOH guidance value for human health of 20 mg/kg at 
SS-5 and SS-6, and at previous sampling locations in the same area PSS-1 and PSS-3 
(immunoassay results).  Concentrations of dioxins (as 2,3,7,8-TCDD equivalents) are above the 
criteria of 1 ug/kg that NYSDEC has used at other sites at SS-5, SS-6, SS-8, and SS-9.   
 
While no site background has been established for metals has been established at this site, 
background samples taken at Camp Georgetown were used as a point of comparison.  
Concentrations of lead at several locations are above background concentrations found at 
Georgetown (7.1 to 16.6 mg/kg), with the maximum detected concentration of 145 mg/kg at SS-
9.  The presence of lead is unlikely to be related to site releases of wood preservatives, since it 
was not used at the site, nor does it appear to be related to any fuel oil release based on the low 
concentrations of PAHs in surface soil.  Concentrations of other metals are below the soil 
cleanup objective or within the range of background concentrations specified in TAGM 4046 
(NYSDEC, 1995), and background concentrations at Georgetown. 
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Given the limited potential for exposure to soil and the relatively small size of the areas where 
concentrations exceed standards, potential site exposures are unlikely to pose a significant risk 
to human health under current use.  In addition, the soil standards are based on long-term 
exposure on a frequent basis.  Actual exposures at this site are very infrequent, and not likely to 
occur over an extended period of time.  Site concentrations may pose a significant risk in the 
future if site use were to change, resulting in increased exposure to the area of concern. 
 
Groundwater concentrations of SVOCs from the recent round of sampling were all below either 
applicable groundwater criteria or standards (NYSDEC, 1998).  The concentration of heptachlor 
epoxide at PMW-4 of 0.11 ug/L was above the groundwater standard of 0.03 ug/L.  This 
pesticide was not detected in any other groundwater sample, nor is it known to be site-related.  
Historic concentrations of dioxins and furans in the monitoring wells in 1999 were higher than 
the groundwater standard of 0.0007 ng/L 2,3,7,8-TCDD equivalents.  However, no dioxins were 
detected in the monitoring wells above the 0.0007 ng/L guidance value during the most recent 
round of groundwater sampling. Also, PCP was not detected in any of the wells in any round of 
sampling, making the origin of the dioxin congeners unclear.  Since there is no use of shallow 
groundwater for drinking water purposes, the historic presence of dioxins and furans in 
groundwater does not pose a risk to human health under current use.    Site groundwater 
concentrations may pose a risk in the future if shallow groundwater at the site were to be used 
for drinking water purposes. 
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