
REPORT OF FINDINGS 
INVESTIGATION OF PETROLEUM RELEASE 

NYSDEC SPILL NO. 0509651 
Preferred Real Estate Property, Former IBM West Complex 

Hopewell Junction, New York 

Copied by SHA-ME 
 



REPORT OF FINDINGS 
INVESTIGATION OF PETROLEUM RELEASE 

NYSDEC SPILL NO. 0509651 
Preferred Real Estate Property, Former IBM West Complex 

Hopewell Junction, New York 
 
 
 
 
 
 
 
 

Prepared for 
IBM Corporation  

 
 
 
 
 

Prepared by 
Sanborn, Head & Associates, Inc. 

 
 
 
 
 

File 2618.00 
July 2006





EXECUTIVE SUMMARY 
 
Phased investigations and testing conducted by Sanborn, Head & Associates, Inc. and others working on 
behalf of IBM Corporation (IBM) have confirmed and characterized the presence of petroleum--principally 
No. 2 fuel oil--in soil and groundwater.  New York State Department of Environmental Conservation 
(NYSDEC) has registered the reported release to the subsurface as Spill No. 0509651.   
 
The approximately one acre area of investigation is located between Buildings 630 (B630) and 640 (B640) 
central to an approximately 158-acre parcel presently owned by Preferred Real Estate Investments of 
Conshohocken, Pennsylvania (Preferred).  The parcel, formerly the IBM East Fishkill Facility West Complex, 
was sold to Preferred in January 2006. The investigative area was identified in pre-sale environmental site 
investigations due to two reported releases of No. 2 Fuel Oil discovered in 2003 that involved leakage from a 
fuel oil line into concrete structures associated with subsurface utilities.  The structures include a Pipe Pit in 
B640 where the original release had occurred and a Utility Manhole located about 300 feet northeast of B640. 
The presence of petroleum in the subsurface adjacent to these structures was confirmed by test pit excavations 
and reported to NYSDEC who registered the spill number in October 2005.   
 
Through May 2006, professionals working for IBM and IBM personnel have completed programs of 
subsurface investigations and laboratory-testing including test pitting, soil and bedrock borings, monitoring 
well installations, and soil and groundwater sampling.  The investigative work also included pressure testing 
of the primary and secondary fuel oil containment piping and other piping through the Pipe Pit and Manhole.   
 
The available information indicates that No. 2 Fuel Oil, released to the Pipe Pit, was incidentally conveyed to 
the Utility Manhole via secondary containment piping associated with an industrial waste transmission line.  
Oil was likely released to the subsurface from the concrete Pipe Pit and/or concrete vault of the Utility 
Manhole through unsealed pipe penetrations and/or joints in the concrete. Up to 1,000 gallons, and 30 gallons 
of fuel oil were recovered from the Pipe Pit and Utility Manhole, respectively. The data and observations 
recorded in logging 50 explorations over the one-acre investigative area indicate petroleum residuals 
remaining from a small-volume release to the subsurface. 
 
Evidence of  mobile separate phase product has not been found.  The soils data are consistent with immobile 
petroleum residual in granular soil backfill and nearby fine-grained glacial till soils proximate to the points of 
release.  A small number of soil samples exhibiting a petroleum presence exceeding, but within one order of 
magnitude of NYSDEC Recommended Soil Cleanup Objectives, reflect thin zones of petroleum stained soils 
that are spatially discontinuous and are proximate to and/or underlie building foundation elements and 
subsurface utilities.  
 
Sampling of groundwater from monitoring wells in the first two quarters of 2006 has indicated a limited 
presence of petroleum constituents in groundwater.  Data for wells in the vicinity and downgradient of the 
Utility Manhole area indicated water quality meeting Part 703 Ambient Water Quality Standards (AWQS) 
and Guidance Values.  Groundwater from wells in the immediate vicinity of the Pipe Pit that screen soils and 
bedrock exhibiting visual and olfactory evidence of petroleum have exhibited concentrations above but within 
the same order of magnitude of AWQS or Guidance Values for several compounds associated with fuel oil 
and gasoline.  These compounds have not been detected during routine groundwater monitoring from wells 
located 500 to 600 feet downgradient of this area.  
 
We believe that the conditions found in investigations and testing do not warrant remediation.  On July 5, 
2006, NYSDEC representatives indicated to us that the spill could be closed pending the findings of two more 
quarters of groundwater monitoring.  We understand that IBM is proceeding with monitoring of groundwater 
in July and October 2006.  The data will be transmitted to NYSDEC during the fourth quarter of 2006.    
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1.0 INTRODUCTION 

This report summarizes the findings of investigations of the subsurface presence of petroleum 
believed to be originating from two documented releases of fuel oil that were reported to the 
NYSDEC in 2003.  The release area was designated as Area of Concern –1 (AOC-1) in site 
assessment work conducted by William F. Cosulich Associates, P.C. (WFC). 1 As shown on Figure 
1, the area subject of these investigations (Investigative Area) or “Site” is located between Buildings 
630 (B630) and 640 (B640) central to the approximately 158-acre parcel presently owned by 
Preferred Real Estate Investments of Conshohocken, Pennsylvania (Preferred).  Preferred  purchased 
this 158-acre parcel, formerly the IBM East Fishkill Facility West Complex, in January 2006.   
 
From November 2005to January 2006, WFC conducted test pitting and soil sampling to assess for 
the presence of petroleum in the soil proximate to a concrete pipe pit and manhole where oil was 
found following an apparent release from transfer piping.2   These investigations confirmed a 
presence of petroleum in soil presumed to be originating from the vicinity of a buried line used in 
the past to convey No. 2 fuel oil.   As of the date of this report, the fuel oil presence in the 
Investigation Area is tracked as New York State Department of Environmental Conservation 
(NYSDEC) Spill Number 0509651. 
  
The purpose of the work coordinated, observed, and logged by SHA was to: 
 

1. Further assess the extent of petroleum in soil and groundwater; and 
2. Provide information to assess the need for remedial measures in accordance with applicable 

New York State laws. 
 
The scope of work completed to date, as outlined in more detail in the text to follow, included soil 
borings, well installations, and soil and groundwater sampling and analysis to supplement 
information obtained by WFC.  This report is subject to the limitations included in Appendix A. 
 
2.0 BACKGROUND 

2.1 Investigation Area Setting 

As shown on Figure 2, the Investigation Area is located on a topographic ridge of land.  The ground 
surface in the immediate vicinity of the Investigation Area ranges from about 275 to 270 feet above 
mean seal level (AMSL).   The former West Complex is topographically higher than adjacent lands to 
the north, east, and west with ground surface elevations ranging from approximately 340 feet above 
mean sea level (AMSL) on the southern side of the West Complex to 240 feet AMSL at the northern 
boundary (Figure 2).    

                                                 
1W.F. Cosulich, August 2005, Phase I Environmental Site Assessment, West Complex, International Business 
Machines Corporation (IBM), East Fishkill Facility, Hopewell Junction, New York. 
 
2 W.F. Cosulich, March 2006, Supplemental Investigation of Area of Concern 1 (AOC 1), International Business 
Machines Corporation (IBM), East Fishkill-West Complex, Hopewell Junction, New York, Draft  
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The property is underlain by glacial till and glaciocolluvial deposits consisting of heterogeneous 
mixtures of gravel, sand, silt and clay, glaciolacustrine silt-clay, and soil fill.  Bedrock in the vicinity 
is comprised of a sequence of dolostone, interbedded with lesser amounts of limestone, fine-grained 
sandstone, dolomitic siltstone and shale.   IBM has been monitoring groundwater levels and quality 
conditions in overburden and bedrock along the periphery of the former West Complex since the mid 
1980s.    IBM’s groundwater monitoring network includes overburden and bedrock wells at locations 
that are downgradient of the Investigation Area (AOC-1).  Locations of IBM monitoring wells and 
wells installed as a part of this investigation are depicted on Figure 2 along with water levels recorded 
in April and May 2006 and groundwater elevation contours inferred from these data.   
 
As indicated by the groundwater elevation contours shown in blue, groundwater in the overburden is 
indicated to flow northwesterly through the former West Complex with elevations ranging from about 
260 feet AMSL in the Investigation Area to about 240 feet AMSL near the northerly property 
boundary.  Groundwater levels in the overburden were observed to fluctuate with precipitation and in 
some areas the water table is seasonally below the bedrock-soil interface.  The available water level 
information from wells screened in bedrock and inference suggests that groundwater is likely to flow 
north-northeast to east from the Investigation Area vicinity as shown by the contours depicted in 
green on Figure 2. 
 
As shown on Figure 3, subsurface utilities including high temperature hot water, chilled water, 
compressed air, industrial wastewater, treated domestic water, and fuel oil, run northeasterly from 
B640 to B600 through the courtyard area between B640 and B630. The utility bundle enters B640 
from an above ground trestle and leaves the building via piping installed through penetrations in the 
sub-floor concrete B640 Pipe Pit (“Pipe Pit”).3  The initial focus of subsurface investigations into the 
presence of petroleum was the vicinity of a below ground concrete vault located about 320 feet to the 
northeast of the Pipe Pit.  The vault is accessed through a manhole herein referred to as the “Utility 
Manhole”. WFC's Supplemental Investigation report, included in this Report as Appendix B.1, 
provides a chronology of events through completion of its supplemental investigations in February 
2006 and represents our primary source of the historical information outlined in Section 2.2. 
 

2.2 History of Release and Prior Investigations 

We understand that the first evidence of a release of petroleum was the discovery of about 1,000 
gallons of No. 2 fuel oil in the Pipe Pit on August 16, 2003.  This release was attributed to an above-
ground leak from the fuel line.  This release was reported to the NYSDEC and assigned spill 
Number 0305227. In October 2003 about 50 gallons of fuel oil were found in the Pipe Pit and 
reported to NYSDEC.   
Fuel oil and water were first found in the Utility Manhole on December 27, 2003.  About 30 gallons 
of oil were removed from the Utility Manhole.  At the time, the secondary containment piping for 

 
3 SHA has adopted the term “Pipe Pit” from drawing sheet C-640-2 for the West Complex Building 640 titled 
“Partial Foundation Plan” dated March 8, 1984 by Giffels Associates, Inc.  WFC uses the term “Containment 
Vault” to reference this structure in its March 2006 Draft Report. 
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the No. 2 fuel oil line between B640 and B600 was the suspected means for transfer of oil to the 
Utility Manhole.  The oil line was cut and capped and the primary and secondary containment piping 
was reportedly decontaminated. NYSDEC was notified and assigned spill number 0311024.   
Residual fuel oil odors and an oily sheen were observed in the Utility Manhole during WFC’s Phase 
I environmental site assessment work conducted in May 2005.  
 
On December 5, 2003 IBM notified NYSDEC of a potential release of hydraulic fluid from a freight 
elevator located in B640 (NYSDEC spill number 0310318).   Later, in August 2004, IBM replaced 
the piston of this freight elevator approximately 30 feet south of the Pipe Pit (see Figure 3).  At the 
time, it was believed that hydraulic fluid had been released to the subsurface and NYSDEC was 
updated at that time.  Soil was removed from the piston hole, and samples were submitted to IBM 
Hudson Valley Environmental Laboratory.  This data, provided as Appendix B.2, indicates the 
presence of several volatile organic compounds (VOCs), consistent with the presence of petroleum 
fuel; however, the laboratory made no product identification. 
 
Between November 2005 and February 2006, WFC conducted subsurface explorations and 
completed integrity testing of subsurface utility lines and inspected the interior of the Pipe Pit and 
Utility Manhole vault.  The aggregate findings suggest that oil released in the Pipe Pit may have 
been transmitted to the Utility Manhole via the secondary containment piping for an industrial waste 
line.  Unsealed penetrations through the concrete wall of the Pipe Pit are probable avenues for oil 
release to the subsurface near the Pipe Pit.  The available information supports the release of oil 
from the Pipe Pit and Utility Manhole vicinity and does not indicate direct releases to the subsurface 
from subsurface piping.  Key findings that support this conclusion include: 
 
• The observed conveyance of water from the Pipe Pit to the Utility Manhole via a secondary containment 

line associated with industrial waste piping; and 
 
• WFC’s visual survey of the Pipe Pit which concluded that the pipe penetrations through the concrete wall 

were not completely sealed and that soil was visible through the annular space between the piping and 
concrete hole.  One unused penetration was also observed to be unsealed and open to the exterior soil. 

 
WFC’s Supplemental Investigation also included the observation and logging of twenty-two 
backhoe test pits in the areas of the Utility Manhole and Pipe Pit.  These locations are depicted by 
green symbols on Figure 3.  The test pit excavations were generally extended to the depth of 
observed petroleum presence or natural soils.  Test pit logs and a tabular summary of analytical 
laboratory data for soil samples collected from the test pits were included in the WFC report (see 
Appendix B.1).   
 
On November 11, 2005, IBM reported the presence of petroleum-containing soil in the vicinity of 
the Utility Manhole to the NYSDEC.  NYSDEC assigned Spill Number 0509651 to this reported 
finding. At the time of this report, NYSDEC has closed Spill Nos 0307148 and 0310318 and has 
decided to track this matter under Spill Number 0509651.   IBM will request that NYSDEC Spill 
Nos. 0305227 and 0311024 also be closed and consolidated under Spill Number 0509651.    
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3.0 SCOPE OF WORK 

Between February and May 2006, SHA coordinated, observed and logged soil and bedrock borings, 
installation of monitoring wells, and coordinated a program of analytical laboratory testing of soil 
and groundwater samples.   The program was intended to supplement the information provided by 
WFC.  The work was completed in two (2) phases.  The first phase completed in February and 
March 2006, included explorations in the vicinity of the Utility Manhole, the Pipe Pit, and 
intermediate areas.  The second phase completed between March and May 2006, was focused 
primarily on the Pipe Pit area.   
 
The scope of work completed to date by SHA, with assistance from IBM personnel, has included: 
 
• Review of available information provided by IBM and WFC; 
 
• Coordination, observation, and logging of twenty-eight (28) borings.  The soils were screened in the field 

for visual, olfactory, and other evidence of petroleum.   Soil samples exhibiting greater evidence of 
petroleum were submitted for analytical laboratory analysis; 

 
• Drilling and installation of seven (7) groundwater monitoring wells; 
 
• Collection of soil and groundwater samples for analytical laboratory analysis.  Where there was sufficient 

water, groundwater samples were collected and submitted for laboratory analysis on   at least three 
separate dates; 

 
• Coring through the Pipe Pit floor, and collection of soil samples from beneath the concrete floor and from 

soil accessible through the unused and unsealed Pipe Pit wall penetration; and  
 
• Surveying of the locations and elevations of test pits, borings, and in the Investigation Area. 
 
A summary of the field and analytical laboratory testing programs is included as Table 1.  The 
boring and well locations completed by SHA are shown by magenta symbols on Figure 3.  The field 
exploration and sampling procedures are described further in Appendix C.1. 
 
The soil and groundwater samples were generally submitted to Lancaster Laboratories, Inc, for 
analysis; however, selected samples were analyzed at the IBM Hudson Valley Environmental 
Laboratory (HVEL).   The analytical laboratory testing included the United States Environmental 
Protection Agency (USEPA) SW846 methods 8260B for volatile organic compounds (VOC) and 
8270C for semivolatile organic compounds (SVOC).  The analytes include compounds included as a 
part of the USEPA Target Compound List (TCL) and target compounds as per applicable New York 
State Department of Environmental Conservation (NYSDEC) guidance for investigation and 
remediation of petroleum were also included as analytes. The soil and groundwater data are 
presented in Tables 2 and 3 and are discussed in the section to follow.   
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4.0 DATA AND FINDINGS 

Our understanding of the presence of petroleum in soil and groundwater is discussed in the sections 
that follow.  This information was derived from observation and logging of soil and bedrock borings, 
well installations and a review of laboratory data and information provided by others.  In total, soil 
conditions have been observed at fifty locations, within the approximately one acre Investigative 
Area, in explorations conducted over a six-month period.  Groundwater levels and quality have been 
assessed at seven new locations to supplement the existing IBM groundwater monitoring well 
network.   
 
Figure 4 provides a plan view summary of soil and groundwater quality conditions.  Figures 5 and 6 
provide profile views through the Pipe Pit and Utility Manhole vault, respectively which depict the 
generalized stratigraphic profile along with the findings of field headspace screening of soil samples, 
visual and olfactory observations indicative of petroleum, and analytical laboratory observations of 
petroleum presence in soil samples. 
 
For both the plan and profile view figures, locations of soil samples exhibiting the presence of one or 
more petroleum constituents, or the sum total of VOC at or above NYSDEC Recommended Soil 
Cleanup Objectives (RSCO) are depicted with maroon shading.  Locations where soils samples 
exhibited concentrations of petroleum constituents below, but within about one order of magnitude 
of RSCO values are depicted in light blue, while locations where soil samples exhibited 
concentrations of petroleum constituents at least one order of magnitude below RSCO values are 
depicted in dark green.   
  

4.1 Subsurface Conditions in the Investigation Area 

As shown on Figures 5 and 6, the soil profile observed in explorations, away from subsurface 
utilities, generally consists of a thin layer of topsoil followed by approximately seven to twelve feet 
of silt with sand and gravel, with the appearance of reworked glacial till.  Glacial till was generally 
encountered from seven feet below ground surface (bgs) to refusal.  More well-sorted granular fill, 
consistent with select pipe bedding/backfill materials, was encountered in the immediate vicinity of 
underground utility lines and beneath and adjacent to B640. 
 
Auger or direct push refusal, presumed to be on bedrock, was encountered at approximately 18 to 22 
feet bgs at six of the seven new monitoring well locations.  Bedrock depth was confirmed at 
locations SB-202 and SB-207 (wells MW-431 and MW-432).  At these locations weathered 
carbonate rock was encountered between approximately 11 and 19 feet bgs.  Based on historical 
borings, described in Geraghty & Miller 19844, it is likely that the refusal at other locations reflects 
the presence of carbonate bedrock.  

 
4 Geraghty & Miller, July 1984, “Assessment of Geologic Conditions at IBM’s West Complex, East Fishkill, New 
York, 
 



IBM Corporation  July 31, 2006 
File No. 2618.00/07312006 Final Report West Complex Petrol Release.doc Page 6 
 

4.2 Soil and Groundwater Conditions Near the Building 640 Pipe Pit 

Figure 5 shows the soil profile inferred for the area immediately around the Pipe Pit.  In this area fill, 
glacial till, and weathered limestone were encountered.  Granular fill encountered in the vicinity of 
the Pipe Pit, as well as along the alignment of the subsurface piping between B640 and B600, was 
observed to be grey sand to sand with silt and gravel.  Soil beneath and adjacent to the pipe pit was 
observed to be warm to the touch, reflecting heat lost from the nearby subsurface utilities. 
 
The soil samples obtained from the Pipe Pit vicinity did not exhibit visible evidence of separate-
phase residual petroleum; however, staining was observed in samples collected at boring locations 
SB-203 and SB-206.  Both locations are within 15 feet of the Pipe Pit (Figures 4 and 5).  The 
staining is manifested as bands of green-grey discoloration of the silty glacial till soil with a 
thickness ranging from less than one inch to several inches.  The color suggests the presence of 
localized reducing geochemical conditions, associated with petroleum presence, perhaps reflecting 
petroleum residuals or dissolved petroleum in fractures or thin zones of more permeable soils where 
petroleum-containing groundwater or petroleum liquid may penetrate more easily. 
 
As shown on Table 2, concentrations of TPH in the Pipe Pit area ranged from 410 to 2,800 
milligrams per kilogram (mg/kg) consistently identified as “No. 2 diesel fuel”.  The upper end of the 
TPH concentrations is estimated to be reflect a presence of petroleum filling less than 5% of the total 
soil pore space and are therefore not consistent with the presence of mobile separate-phase product, 
but instead the presence of immobile petroleum residual in the soil. 
 
As shown on Figures 4 and 5, three samples of soil collected from the immediate vicinity of and 
below the Pipe Pit exceeded RSCO values.  All of these soil samples were collected from borings 
within several feet of the Pipe Pit.  The soil samples collected from the elevator shaft in 2004, 
located at least 20 feet to the south of the Pipe Pit, also exceeded RSCO.  As summarized on Figure 
4, RSCO values were exceeded for four parameters that are typical components of fuel oil.  These 
include two trimethylbenzene isomers, total xylenes, and total target VOCs.  Phenol, which is not a 
normal component of petroleum fuels, was also detected in soil samples collected from the B640 
elevator shaft at an estimated concentration exceeding the applicable RSCO.  As shown on Figures 4 
and 5, beyond the immediate vicinity of the Pipe Pit, but within 20 to 35 feet of the Pit, soil samples 
were found to exhibit petroleum constituents at one to two orders of magnitude below RSCO values. 
 
With few exceptions, the VOCs and semi-volatiles detected in soil samples are consistent with the 
presence of No. 2 diesel fuel.  The reported detection of 0.8 µg/kg (estimated) methyl tertiary butyl 
ether (MTBE) for the soil sample collected from a depth of 12 to 14 feet BGS at SB-208 is not 
normally associated with fuel oil.  The soil sample from MW-430 exhibited a higher proportion of 
ethylbenzene and xylenes, perhaps indicative of gasoline.  Acetone, 2-butanone (MEK), and carbon 
disulfide, detected at low concentrations below the RSCO, are also not associated with petroleum 
fuels.  The data for field blanks, trip blanks, and laboratory blanks do not suggest that the non-
petroleum solvents are derived from sample collection.  Acetone has in the past been associated with 
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sodium bisulfate field preservation reaction with soil material.5  The carbon disulfide detections are 
anomalous but are below 3 µg/kg.  
 
Groundwater samples were collected from three wells located between 5 and 35 feet of the Pipe Pit, 
designated MW-430, MW-431, and MW-432.  Each of the wells is screened in soils or weathered 
bedrock that exhibited visual or olfactory evidence of petroleum.  In February and April 2006 
groundwater was observed generally within the lower portion of the glacial till or in the upper 
portion of the weathered limestone approximately 20 feet bgs.  
 
In the area of the Pipe Pit, groundwater was found to contain fuel oil constituents, similar to the 
adjacent soils.  MTBE, which was also reported in groundwater, has not been detected at significant 
concentration in adjacent soils.  MTBE could be present as a refractory/incidental component of fuel 
oil; however, its presence, combined with a greater prevalence of aromatic hydrocarbons including 
benzene, toluene, ethylbenzene, and xylenes (BTEX), are indicative of gasoline.  It is our opinion 
that the MTBE and BTEX data in groundwater are unrelated to the fuel oil presence and are 
suggestive of a more recent incidental release of gasoline, probably in the vicinity of well MW-430.  
Lines of evidence supporting this opinion include: 
 
• BTEX compounds are readily biologically degraded under the conditions observed in the Pipe Pit area.  

Therefore, the higher proportion of BTEX compounds in groundwater, relative to MTBE, suggests a 
more recent release, than the approximately three-year old known fuel oil release;  

 
• Evidence for gasoline presence in soil is extremely limited.  Only the soil sample from MW-430 indicates 

a slightly higher proportion of ethylbenzene and xylenes that may be indicative of a petroleum 
contribution from gasoline; 

 
• The highest concentration of MTBE found in groundwater was detected in a sample collected from MW-

430 a well that has been found to produce water only seasonally and is located immediately adjacent to 
the B640;  

 
• There exist plausible alternative sources of gasoline in the Pipe Pit area.  These include incidental release 

from lawn maintenance vehicles or from vehicles parked at the adjacent loading docks; and 
 
• The fuel oil presence at the Pipe Pit and Utility Manhole are thought to be a result of the same initial 

release from the #2 fuel oil line; however, as described later, there exits little evidence of benzene or 
MTBE in the Utility Manhole area; therefore, a source near the Pipe Pit is likely. 

 
Ten (10) VOC compounds and one SVOC were found at concentrations above AWQS (Figure 4 and 
Table 3).  Naphthalene and MTBE were found at concentrations above Ambient Water Quality 
Guidance values.  In general, the concentrations are as much as one order of magnitude above the 
standards or guidance.   

 
5 Clausen, J, Wessling, E., Hoyt, M., Stearns, B., Ramirez, B., (2000) Acetone Production as a Result of Sodium 
Bisulfate Preservation Using EPA Method 5035, Presented at the 16th Annual Conference on Contaminated Soils, 
University of Massachusetts. October 16-19, 2000. Amherst, MA. 
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Petroleum constituents, consistent with fuel oil or gasoline, have not been found in historical 
monitoring of the IBM groundwater monitoring wells located as close as 500 and 600 feet in 
directions expected to be downgradient of the Pipe Pit Area.  
 

4.3 Soil and Groundwater Conditions Near the Utility Manhole 

Thirty-six subsurface explorations completed in the vicinity of the Utility Manhole to investigate 
petroleum presence have defined a limited presence of petroleum constituents in soil and 
groundwater.   As shown on Figure 6, undisturbed glacial till was found at about ten (10) feet bgs 
near the Utility Manhole.  The till was found at shallower depths to the north at B630 and to the 
south of the Utility Manhole and vault.  Granular fill was encountered both north and south of the 
Utility Manhole.  Groundwater was observed generally within the lower portion of the fill material 
near the bottom of the Utility Manhole vault and deeper in the glacial till to the north. 
  
Residual petroleum liquid was observed in samples of granular pipe fill acquired from SB-101 and 
MW-1 approximately 9 to 9.5 feet bgs.  Soil from WFC test pit “TP-5” was reported to contain 
“black oily liquid”.  TP-5 and MW-1 are within 22 feet of the Utility Manhole.  WFC's log of TP-5 
indicated “oily liquid” was entering the excavation from “gravelly zones” approximately 7 feet bgs. 
 
TPH concentrations in the Utility Manhole area ranged from 200 mg/kg to 6,900 mg/kg.  Previous 
testing by WFC indicated the presence of up to 9,300 mg/kg TPH.  These TPH concentrations are 
equivalent to petroleum saturation ranging from 0.01 to 7% of the total soil pore space and are not 
consistent with the presence of mobile separate-phase product, but are believed to indicate the 
presence of immobile petroleum residual in the soil.  In each case, the samples exhibit petroleum 
consistent with No. 2 fuel oil/diesel fuel.6
  
As shown by maroon shading on Figures 4 and 6, four soil samples from the vicinity of the Utility 
Manhole exhibited concentrations above RSCO.  Soil at TP-5 may exceed RSCO given the observed 
presence of residual petroleum liquid.  All these locations are within 20 feet of the Utility manhole 
and the samples were within or near granular soil fill.  SB-101 is located approximately 60 feet to 
the southwest of the Utility Manhole adjacent to the buried utility bundle. 
 
Compounds found above RSCO in soil samples include the trimethylbenzene isomers and total 
xylenes.  For the samples from MW-1 and SB-101 the sum of detected VOCs exceeded the RSCO of 
10,000 µg/kg.   
 

 
6 Analyses completed as a part of WFC’s investigations identified a “relatively light weight petroleum product such 
as kerosene or jet fuel” at location SB-8.  Kerosene and jet fuel are only marginally different than No. 2 fuel oil, a 
difference that may not be readily apparent in a weathered  fuel residual. 
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The soil sample from SB-109 exhibited no visual or olfactory evidence of petroleum; however, two 
polynuclear aromatics were detected including benzo(a)pyrene and benzo(g,h,I)perylene. 
Benzo(a)pyrene was detected above RSCO. 
 
Similar to the results from the Pipe Pit area, VOC chemical results are consistent with No. 2 fuel oil 
presence with the exception of the detections for acetone, 2-butanone (MEK), and carbon disulfide, 
which were found below the RSCO.   
 
Wells near the Utility Manhole (MW-426, MW-427, and MW-428) were sampled at least three 
times.  MW-426 is located immediately adjacent to the Utility Manhole vault.  MW-428 is about 80 
feet in a downgradient direction while MW-427 is located downgradient of the utility trench.  MW-
429, located approximately 170 feet southwest of the Utility Manhole, was not sampled, as it was 
found to be dry during each sampling event.  The data for groundwater samples collected from these 
wells indicate water quality below NYCCR Part 703 AWQS.  A few VOCs were detected 
sporadically at concentrations generally at or below 2 µg/L. These include MTBE at 1J µg/l and 
1,3,5-trimethylbenzene at 2J µg/l in a sample from MW-426, and MTBE at 0.5J µg/l and acetone at 
11J µg/l in a sample from well MW-428.  This data supports the conclusion that the petroleum 
presence in soil is of modest volume and has not materially degraded water quality. 
 

4.4 Other Data  

TCLP analyses were conducted on soil samples collected in February 2006 that exhibited a 
petroleum presence.  This data, presented in Appendix D, were compared to State TCLP toxicity 
characteristic values codified in 6 NYCRR Part 371.  Examination of the data indicates none of the 
samples would be considered hazardous by characteristic. The concentrations of 1,3,5-
trimethylbenzene and 1,2,4-trimethylbenzene recorded for the aqueous extract derived from soil 
samples collected from MW-1 and SB-101 in the Utility Manhole area exceeded NYSDEC AWQS 
by approximately one order of magnitude; however, only, 1,3,5-trimethylbenzene was detected in 
groundwater samples from the immediate vicinity, at an estimated  concentration of 2 µg/L.   
 
In addition, total organic carbon (TOC) data was obtained for samples of native glacial till soils 
(shown on Table 2 and presented in Appendix D).  The TOC data indicates organic carbon content 
less than 180 and 340 mg/kg, or less than 0.018% and 0.034 %, respectively as compared to 1% 
TOC assumed in development of RSCO values.  
 
5.0 CONCLUSIONS AND RECOMMENDATION 

Phased investigations and testing conducted over about a seven-month period ending in May 2006 
have confirmed and characterized the apparent presence of petroleum, principally No. 2 fuel oil in 
soil and groundwater. The petroleum presence in the subsurface, as defined by more than 50 
explorations conducted over a one-acre investigative area, largely reflects residuals remaining from 
the observed releases of fuel oil although the data indicate a probable minor localized contribution 
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from gasoline.  The subsurface presence of petroleum as reported to the NYSDEC is presently 
tracked as Spill Number 0509651 issued in November 2005.   
 
We believe that the field observations and data support a limited presence of petroleum in soil that 
does not warrant remedial action.   This conclusion is supported by the available data that indicate: 
 
• No direct evidence of mobile separate phase oil in monitoring wells installed immediately adjacent to the 

release points and soils laboratory data that are consistent with immobile residual in soil; 
 
• Soils exceeding NYSDEC Recommended Soil Cleanup Objectives established for protection of 

groundwater appear to be thin zones that are spatially discontinuous and proximate to the release points; 
and 

 
• The soils are located at depth below and adjacent to building foundations and/or subsurface utilities 

where access is constrained and direct human contact is not possible under normal site use. 
 
The available water quality data for groundwater samples withdrawn from monitoring wells installed 
as a part of this investigation and the findings of historical groundwater monitoring by IBM indicate: 
 
• Water quality meeting NYCCR Part 703 AWQS immediately proximate to and downgradient of the 

Utility Manhole;  
 
• Water quality exceeding Part 703 AWQS by about one order of magnitude for wells downgradient of the 

Pipe Pit screened within soils and bedrock exhibiting visual, olfactory and field screening evidence of 
petroleum; and 

 
• The absence of petroleum constituents in water collected from bedrock and overburden monitoring wells 

approximately 500 to 600 feet downgradient.  
 
The water quality data for wells proximate to the Pipe Pit probably reflects the presence of gasoline 
that based on multiple lines of evidence may be attributable to a limited, non-systematic release of 
gasoline to the subsurface groundwater in the vicinity of the Pipe Pit.   
 
We believe that the conditions found in investigations and testing do not warrant remediation.  These 
findings were presented to Melissa Mastro and Vincent McCabe of NYSDEC in a meeting on July 5, 
2006 at the New Paltz, New York NYSDEC Region III office.  These NYSDEC representatives 
indicated that the spill could be closed pending the findings of two more quarters of groundwater 
monitoring.    We understand that IBM intends to proceed with this requested monitoring.  
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TABLES 



Table 1 
Summary of Field and Analytical Laboratory Testing

Report of Findings, Investigation of Petroleum Release
Preferred Real Estate Property, Former IBM West Complex

Hopewell Junction, New York

  

MW-1 MW1S4 2/6/2006 Soil 9.5 Yes Yes Yes Yes Yes

MW-2\MW-427 MW2S3 2/7/2006 Soil 7 Yes

MW-3\MW-428 MW3S4 2/7/2006 Soil 7 Yes
MW-4\MW-429 MW4S3 2/7/2006 Soil 13 Yes Yes
MW-5\MW-430 MW5S4 2/14/2006 Soil 12 Yes Yes Yes Yes Yes

SB-101 SB-101S4 2/7/2006 Soil 9 Yes Yes Yes Yes Yes
SB-102 SB-102S2 2/7/2006 Soil 7 Yes Yes Yes Yes Yes
SB-103          
SB-104 SB-104S4 2/8/2006 Soil 10.16 Yes Yes Yes
SB-105 SB-105S3 2/8/2006 Soil 7.83 Yes Yes Yes Yes Yes
SB-106          
SB-107 SB-107S3 2/13/2006 Soil 9 Yes Yes
SB-108 SB-108S4 2/13/2006 Soil 10.66 Yes Yes
SB-109 SB-109S3 2/13/2006 Soil 9.66 Yes Yes

SB110S3 2/15/2006 Soil 1.7 Yes Yes
SB110S3D 2/15/2006 Soil 1.7 Yes Yes

SB-111 SB-111S3 2/15/2006 Soil 8 Yes Yes
SB-112 SB-112S3 2/15/2006 Soil 7.5 Yes Yes

MW-426 MW-1A-S1 2/16/2006 Water NA Yes Yes Yes
MW2S1 2/16/2006 Water NA Yes Yes Yes

MW2S1D 2/16/2006 Water NA Yes Yes Yes

MW-428 MW3S1 2/16/2006 Water NA Yes Yes Yes

MW-430 MW5S1 2/21/2006 Water NA Yes

B640 Pipe Pit Sub-Slab Macrocore and Side Wall Hand Auger Samples

PIT-1 PIT1S2 2/9/2006 Soil 3-6 Yes Yes Yes

PIT-2 PIT2S1 2/9/2006 Soil 1.9 Yes Yes Yes Yes Yes
Quality Assurance Samples (Other than Duplicates)

Rinsate Blank RB-101 2/6/2006 Water NA Yes Yes
TB06030-1 2/1/2006 Water NA Yes
TB06030 2/1/2006 Water NA Yes
TB06030 2/1/2006 Water NA Yes

TB06030 2/1/2006 Water NA Yes

TB06037 2/8/2006 Water NA Yes
TB06037 2/8/2006 Water NA Yes
TB06032 2/6/2006 Water NA Yes

Equipment Blanks FLBK-1 2/16/2006 Water NA Yes Yes Yes Bailer Blank

Duplicate
SB-110

Groundwater Samples

MW-427

Side-Wall Penetration Sample

Trip Blank

Sub-Slab Sample for VOCs Analyzed by IBM Hudson Valley 
Environmental Laboratory

Phase I
Exploration Location*

Approximate Soil 
Sample Depth 

(ft bgs)

Sample 
Identification Sample Date Sample Media

Duplicate

No samples - electrical line encountered.

Location observed as clean, no samples taken.

Rinse through clean hand auger.

VOCs SVOCs VOCs 
TCLP

SVOCs 
TCLP

TPH/Fuel 
Fingerprint

TCLP RCRA 8 
Metals TOC Comments

Soil Boring by Vacuum Excavation/Hand Auger/Hollow Stem Auger

Notes:
1. This table provides a summary of soil and groundwater sampling associated with the test boring drilling,  monitoring well installation, and B640 Pipe Pit sampling observed and logged by SHA in February, March, and April 2006.  The exploration and testing methods 
are described in detail in Appendix C.1.
2. All samples were analyzed by Lancaster Laboratories, Inc., of Lancaster, Pennsylvania, except as noted.
VOC - Volatile Organic Compound, SVOC - Semi-Volatile Organic Compound, VOC TCLP - Volatile Organic Compound Toxicity Characteristic Leaching Procedure, SVOC TCLP - Semi-Volatile Organic Compound Toxicity Characteristic Leaching Procedure, RCRA -
Resource Conservation and Recovery Act, TOC - Total Organic Carbon, NA - Not Applicable
* Designation of wells was renumbered to be consistent with IBM West Complex Inventory.  The "400"  series number after the slash is the current designation for this well location.
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Table 1 
Summary of Field and Analytical Laboratory Testing

Report of Findings, Investigation of Petroleum Release
Preferred Real Estate Property, Former IBM West Complex

Hopewell Junction, New York

SB-201 SB201S5 3/27/2006 Soil 10 - 10.5 Yes  
SB202S9 3/30/2006 Soil 17 - 17.7 Yes Yes Yes

SB202S11 3/30/2006 Soil 21 - 21.7 Yes Yes Yes
SB-203 SB203S8 3/31/2006 Soil 16 - 17 Yes Yes Yes
SB-204 SB204S3 3/17/2006 Soil 9.5 - 10.5 Yes Yes Yes
SB-205 SB205S4 3/28/2006 Soil 10 - 10.2 Yes Yes Yes
SB-206 SB206S8A 3/30/2006 Soil 17 - 18 Yes

SB-207\MW-432 SB207S5 3/27/2006 Soil 10 Yes  
SB208S3 3/27/2006 Soil 8 - 10 Yes Yes Yes
SB208S6 3/31/2006 Soil 12 - 14 Yes Yes Yes

SB-209S9 SB209S9 3/31/2006 Soil 18 - 18.3 Yes Yes
SB-210S5 SB210S5 3/31/2006 Soil 10 - 11.9 Yes Yes

MW426 4/4/2006 Water NA Yes   
MW426 4/4/2006 Water NA Yes Yes

GW060321 426 3/21/2006 Water NA Yes Yes
MW427 4/4/2006 Water NA Yes  
MW427 4/4/2006 Water NA Yes Yes

GW060321 427 3/21/2006 Water NA Yes Yes
NR060321 309 3/21/2006 Water NA Yes Yes

MW428 4/4/2006 Water NA Yes  
MW428 4/4/2006 Water NA Yes Yes

GW060321 428 3/21/2006 Water NA Yes Yes
GW060427 431 4/27/2006 Water NA Yes Yes
GW060418 431 4/18/2006 Water NA Yes Yes

MW431 4/4/2006 Water NA Yes  
MW431 4/4/2006 Water NA  Yes
MW431 4/4/2006 Water NA Yes Yes

GW060427 432 4/27/2006 Water NA Yes Yes

GW060418 432 4/18/2006 Water NA Yes Yes
MW432 4/5/2006 Water NA Yes  
MW432 4/5/2006 Water NA  Yes
MW432 4/5/2006 Water NA Yes Yes

NR060427 309 4/27/2006 Water NA Yes Yes
NR060418 309 4/18/2006 Water NA Yes Yes

Quality Assurance Samples (Other than Duplicates)
TB060427 302 4/27/2006 Water NA Yes  
TB060418 302 4/18/2006 Water NA Yes  

Trip Blank - 50579 4/4/2006 Water NA Yes  
Trip Blank - 50581 4/4/2006 Water NA Yes  

Trip Blank - 0118568 3/23/2006 Water NA Yes Yes
Trip Blank - 0118563 3/23/2006 Water NA  
Trip Blank - 0111138 3/21/2006 Water NA Yes

EB060427 304 4/27/2006 Water NA Yes Yes
EB060418 304 4/18/2006 Water NA Yes Yes

Field Rinsenate Field Blank - 0118568 4/4/2006 Water NA Yes Yes
Field Blank Field Blank - 0111138 3/21/2006 Water NA Yes

Duplicate - Sampling performed by IBM

Groundwater Samples

Sampling performed by IBM

SB-208

MW-426

Phase II
Exploration Location

Approximate Soil 
Sample Depth (ft 

bgs)
Sample Identification Sample Date Sample Media

Sampling performed by IBM

Well sampled using a dedicated bladder pump for all sampling rounds. 
Sampling performed by IBM.

Duplicate - Sampling performed by IBM

Sampling performed by IBM

Sampling performed by IBM

Equipment Blank

MW-431

MW-427

MW-428

MW-432

Sampling performed by IBM

Soil Boring by Vacuum Excavation/Hand Auger/Hollow Stem Auger

Trip Blank

Duplicate - Sampling performed by IBM

VOCs SVOCs TPH/Fuel 
Fingerprint Comments

SB-202\MW-431

Notes:
1. This table provides a summary of soil and groundwater sampling associated with the test boring drilling,  monitoring well installation, and B640 Pipe Pit sampling observed and logged by SHA in February, March, and April 2006.  The exploration 
and testing methods are described in detail in Appendix C.1.
2. All samples were analyzed by Lancaster Laboratories, Inc., of Lancaster, Pennsylvania, except as noted.
VOC - Volatile Organic Compound, SVOC - Semi-Volatile Organic Compound, VOC TCLP - Volatile Organic Compound Toxicity Characteristic Leaching Procedure, SVOC TCLP - Semi-Volatile Organic Compound Toxicity Characteristic 
Leaching Procedure, RCRA - Resource Conservation and Recovery Act, TOC - Total Organic Carbon, NA - Not Applicable
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Table 2
Laboratory Results -Soil Samples

Report of Findings, Investigation of Petroleum Release
Preferred Real Estate Property, Former IBM West Complex

Hopewell Junction, New York

Investigation Area

Location Name MW-2/ 
MW-427

MW-4/ 
MW-429 SB - 104 SB - 206

Sample Name MW-2S3 MW-4S3 SB-104S4 SB_206_S8A

Sample Date 2/7/2006 2/7/2006 2/8/2006 3/30/2006
Depth (ft. bgs.) 7.2 12.8 10.2 17 - 18

PID (ppmv) 0 0 Not noted 16
Odor Not Noted Not noted Not noted Yes

Visible Presence Not Noted Not noted Not noted Yes
TPH (mg/kg) NA NA NA 1,800

Fuel ID NA NA NA #2 Diesel
% Moisture 16.2 13.2 20.7 21.4

TOC <180 - <340 NA

Soil Description Glacial Till Glacial 
Till Glacial Till Glacial Till

NYSDEC Soil 
Cleanup Objective 

(ug/kg) (3)
Result Result Result Result

Volatile Organic Compounds
Methyl Tertiary Butyl Ether µg/kg <2,000 <0.3 <15 NA <0.4 <36 <14 <16 <0.4 <0.3 <0.3 <0.4 <4 <0.4 <0.4 <0.4 <0.4 <0.3 <7 <8 <8 <7 <8 <8 <0.3 <0.3 0.8 J <0.3 <0.4
Toluene µg/kg 1,500 <4,800 0.9 J <31 NA <0.8 <72 <27 <31 <0.7 <0.6 <0.7 <0.7 <0.7 <0.8 <0.9 <0.8 <0.7 <0.7 <15 <16 <16 <15 <15 <17 <0.7 <0.6 <0.9 <0.7 <0.8
Ethylbenzene µg/kg 5,500 <4,000 <0.7 150 NA <0.8 330 J 340 <31 <0.7 <0.6 <0.7 <0.7 <0.7 <0.8 <0.9 <0.8 <0.7 <0.7 20 J 66 J <16 <15 58 J <17 <0.7 <0.6 <0.9 <0.7 <0.8
m+p-Xylene µg/kg <7,300 1 J 210 NA <0.8 2,000 110 J <31 <0.7 <0.6 <0.7 <0.7 <0.7 <0.8 <0.9 <0.8 <0.7 <0.7 22 J 40 J <16 39 J 84 <17 <0.7 <0.6 <0.9 <0.7 <0.8
o-Xylene µg/kg <4,000 <0.7 160 NA <0.8 1,200 460 <31 <0.7 <0.6 <0.7 <0.7 <0.7 <0.8 <0.9 <0.8 <0.7 <0.7 <15 110 <16 <15 30 J <17 <0.7 <0.6 <0.9 <0.7 <0.8
Total Xylene (calculated) µg/kg 1,200 1 370 NA 3,200 570 22 150 39 114
Isopropylbenzene µg/kg 2,300 NA <0.7 320 NA <0.8 1,100 560 140 J <0.7 <0.6 <0.7 <0.7 <0.7 <0.8 <0.9 <0.8 <0.7 <0.7 59 J 260 <16 22 J 140 250 <0.7 <0.6 <0.9 <0.7 <0.8
n-Propylbenzene µg/kg 3,700 NA <0.7 780 NA <0.8 2,000 990 220 <0.7 <0.6 <0.7 <0.7 <0.7 <0.8 <0.9 <0.8 <0.7 <0.7 89 430 <16 35 J 250 320 <0.7 <0.6 <0.9 <0.7 <0.8
1,3,5-Trimethylbenzene µg/kg 3,300 5,100 J <0.7 2,000 NA <0.8 3,600 3,200 590 <0.7 <0.6 <0.7 <0.7 <0.7 <0.8 <0.9 <0.8 <0.7 <0.7 580 1,600 360 280 1,000 1,000 <0.7 <0.6 <0.9 <0.7 <0.8
tert-Butylbenzene µg/kg 10,000 NA <0.7 31 J NA <0.8 <72 45 J <31 <0.7 <0.6 <0.7 <0.7 <0.7 <0.8 <0.9 <0.8 <0.7 <0.7 <15 26 J <16 <15 <15 <17 <0.7 <0.6 <0.9 <0.7 <0.8
1,2,4-Trimethylbenzene µg/kg 10,000 18,000 1 J 5,000 NA <0.8 19,000 7,900 200 <0.7 <0.6 <0.7 <0.7 <0.7 <0.8 <0.9 <0.8 <0.7 <0.7 340 2,200 41 J 410 2,600 290 <0.7 <0.6 <0.9 <0.7 <0.8
sec-Butylbenzene µg/kg 10,000 NA <0.7 1,000 NA <0.8 2,100 940 750 <0.7 <0.6 <0.7 <0.7 <0.7 <0.8 <0.9 <0.8 <0.7 <0.7 110 590 27 J 110 320 370 <0.7 <0.6 <0.9 <0.7 <0.8
p-Isopropyltoluene µg/kg 10,000 NA <0.7 1,000 NA <0.8 2,300 800 220 <0.7 <0.6 <0.7 <0.7 <0.7 <0.8 <0.9 <0.8 <0.7 <0.7 170 540 180 120 380 220 <0.7 <0.6 <0.9 <0.7 <0.8
n-Butylbenzene µg/kg 10,000 NA <0.7 1,300 NA <0.8 2,500 1,100 <31 <0.7 <0.6 <0.7 <0.7 <0.7 <0.8 <0.9 <0.8 <0.7 <0.7 60 J 620 <16 120 430 250 <0.7 <0.6 <0.9 <0.7 <0.8
Naphthalene µg/kg 13,000 6,000 J 0.7 J 850 NA <0.8 5,300 2,600 190 <0.7 <0.6 <0.7 <0.7 <0.7 <0.8 <0.9 <0.8 <0.7 <0.7 49 J 1,300 77 J 290 1,500 660 <0.7 <0.6 <0.9 <0.7 <0.8
Acetone µg/kg 200 <35,400 59 <210 NA <6 <500 <190 <220 17 9 J 5 J 8 J 13 J 17 J 27 <5 8 J 19 <100 <120 <110 <100 <110 <120 36 27 7 J <5 6 J
Carbon Disulfide µg/kg 2,700 <2,500 2 J <31 NA <0.8 <72 <27 <31 <0.7 1 J <0.7 <0.7 1 J 2 J 1 J 1 J <0.7 3 J <15 <16 <16 <15 <15 <17 <0.7 2 J 1 J <0.7 <0.8
2-Butanone µg/kg 300 <5,000 11 <120 NA <3 <290 <110 <120 <3 <3 <3 <3 <3 <3 4 J <3 <3 <3 <58 <66 <64 <59 <61 <68 4 J 3 J <4 <3 <3
Sum of TCL Volatiles µg/kg 10,000 29,100 76 12,801  41,430 19,045 2,310 17 10 5 8 14 19 32 1 8 3,360 40
Semi-Volatile Organic Compounds
Dibenzofuran µg/kg 6,200 220 <38 450 NA <38 350 <41 <38 <42 <39 <40 <40 <190 <37 <37 <40 <38 NA 150 J 520 <41 130 J 260 NA NA <37 <40 <36 <36
2-Methylnaphthalene µg/kg 36,400 5,000 <38 12,000 NA <38 6,700 6,400 1,600 <42 <39 <40 <40 <190 <37 <37 <40 <38 NA 430 8,800 810 2,700 7,900 NA NA <37 <40 <36 <36
Acenaphthene µg/kg 50,000 <39 <38 810 NA <38 460 860 <38 <42 <39 <40 <40 <190 <37 <37 <40 <38 NA 280 920 200 J 220 430 NA NA <37 <40 <36 <36
Fluorene µg/kg 50,000 750 <38 1,600 NA <38 640 1,600 440 <42 <39 <40 <40 <190 <37 <37 <40 <38 NA 530 1,700 340 370 750 NA NA <37 <40 <36 <36
Phenanthrene µg/kg 50,000 1,800 <38 4,800 NA <38 2,300 3,300 1,200 <42 <39 <40 <40 <190 <37 <37 <40 <38 NA 1,400 4,200 690 1,000 2,000 NA NA <37 <40 <36 <36
Anthracene µg/kg 50,000 330 <38 660 NA <38 230 730 190 J <42 <39 <40 <40 <190 <37 <37 <40 <38 NA 260 660 160 J 180 J 350 NA NA <37 72 J <36 <36
Fluoranthene µg/kg 50,000 <39 <38 170 J NA <38 82 J 140 J <38 <42 <39 <40 <40 <190 <37 <37 <40 <38 NA 57 J 140 J 41 J <38 64 J NA NA <37 <40 <36 <36
Pyrene µg/kg 50,000 310 <38 590 NA <38 230 900 170 J <42 <39 <40 <40 <190 <37 <37 <40 <38 NA 270 520 330 160 J 270 NA NA <37 <40 <36 <36
Chrysene µg/kg 400 <39 <38 59 J NA <38 <37 54 J <38 <42 <39 <40 <40 <190 <37 <37 <40 <38 NA <43 <39 <41 <38 <38 NA NA <37 <40 <36 <36
bis(2-Ethylhexyl)phthalate µg/kg 50,000 <78 <76 390 J NA <77 <73 <83 <75 <84 <77 <79 <81 <370 <74 <75 <80 <77 NA <85 <77 <82 <76 <76 NA NA <73 <81 110 J <72
Di-n-octylphthalate µg/kg 50,000 <78 <76 140 J NA <77 <73 <83 <75 <84 <77 <79 <81 <370 <74 <75 <80 <77 NA <85 <77 <82 <76 <76 NA NA <73 <81 <71 <72
Benzo(a)pyrene µg/kg 61 or MDL <39 <38 <41 NA <38 <37 <41 <38 <42 <39 <40 <40 190 J <37 <37 <40 <38 NA <43 <39 <41 <38 <38 NA NA <37 <40 <36 <36
Benzo(g,h,i)perylene µg/kg 50,000 <39 <38 <41 NA <38 <37 <41 <38 <42 <39 <40 <40 330 J <37 <37 <40 <38 NA <43 <39 <41 <38 <38 NA NA <37 <40 <36 <36
Carbazole µg/kg <39 <38 <41 NA <38 67 J <41 <38 <42 <39 <40 <40 <190 <37 <37 <40 <38 NA <43 <39 <41 <38 <38 NA NA <37 <40 <36 <36
Sum of TCL Sem-Volatiles µg/kg 500,000 8,410  21,669  11,059 13,984 3,600     520

ALL DETECTIONS  ABOVE REPORTING LIMITS ARE EMBOLDENED 50
ALL DETECTIONS ABOVE NYSDEC SOIL CLEANUP OBJECTIVES ARE SHADED AND EMBOLDENED 50 (see Note 2)

SB - 209SB - 201SB - 112 SB - 203SB - 108 SB - 109SB - 101 SB - 102 SB - 105 SB - 107

Analyte Units

PIT 1 PIT 2

Result Result

Not noted
2,100 410

Silt

4,760 12,024

22 7,782 685 6,7921,426

Glacial Till

Not noted
ND

ResultResultResult

NA

NA

Glacial Till

Not noted

8.8

Result

32

Result Result

6

3,377 17,460 2,571 72 110

1,499

2,800
#2 Diesel

NA
21.7

NA

Glacial Till

Not noted
2,200

#2 Diesel

NA

Weathered 
Limestone

Yes
1,100

Fill

12.5

10 - 11.9
0

Not noted

NANA NA

Weathered 
Limestone

6.6

Fill Glacial TillPipe Backfill

NA

Glacial Till

-

NA

NANA
17.28.810.9

NA
12.1

#2 Diesel
13.4

#2 Diesel NA#2 Diesel
11.1

Not noted
NA

Not noted

13.6

520
Not noted

1,200

18.716.514.7 11.8 19.5 19.3
-

SB-105S3

200

2/8/2006
7.8
4

Yes

PHASE I

2/9/2006 2/9/2006
10 to 13 5

94 2

Sand/Pipe
Fill

NA NA
#2 Diesel

10.6
- - -

Sand/Pipe 
Fill

Sand/Pipe 
Fill

Yes Yes
Not noted

11.4

Yes

-- - -

Sand/Pipe 
Fill Glacial Till

PIT1S2* PIT2S1

#2 Diesel #2 Diesel

Sand/Pipe 
Backfill

Sand/Pipe 
Fill

-

Not noted Not noted Not noted Not noted

17.2
- -

10.2 10.8

NA NANA
NA

NANA
NANA NA NA

Not noted

810
0 0

Not noted
2 2

Not notedNot noted

2/7/2006

#2 Diesel
6,900

#2 Diesel
1,200

2/7/2006

12
Yes

Not noted
Yes

SB-112S3

2/15/2006
7.5

SB-101S4

Yes

SB-102S2

9 7

SB-110S3SB-107S3

2/13/2006 2/15/20062/15/20062/15/2006

Not notedNot notedNot noted

10

SB-109S3SB-108S4

Not noted Not noted

2/13/20062/13/2006
9.710.7

0

SB-111S3SB-110S3D

SB - 111

B640 Pipe Pit

SB - 110

Result ResultResult

9
Not noted
Not noted

13.7 15.7

Not noted

-

Result

#2 Diesel

Sand/Pipe Fill

Result

NA NA

Sa/Pipe Fill Gravel Fill Glacial Till Glacial Till

Result

2,800

MW-1S4

2/6/2006

Yes

9.5
12

Yes

MW - 1

Result Result

MW-5S4

11.7
110

2/14/2006

MW-5/ 
MW-430

Result Result

Yes
57

Not noted

Result

#2 Diesel
1,000

Glacial Till

-
9

Result

13 75
Not noted

0

Result

3/27/2006
10 - 10.5

0
Not noted

Result

3/30/2006
17 - 17.7

67
Yes Not noted

Result

3/30/2006
21 - 21.7

78
Not noted

Result

3/31/2006
16 - 17

Not noted

3/28/2006
9.5 - 10.5

53
Yes

Result

Weathered 
Limestone

7.3

Not noted
ND

Not noted Not noted
NANA

Not noted
Not noted

3/31/2006

NA

3/31/2006
18 - 18.3

0
Not noted

NA
NA
NA

3/31/2006
12 - 14

0

SB_208_S3

3/27/2006

SB_207_S5

0 0

3/28/2006
10 - 10.2

3/27/2006
8 - 1010

SB_204_S3 SB_205_S4 SB_210_S5SB_209_S9SB_201_S5

B640 Pipe Pit

SB_202_S9 SB_202_S11 SB_203_S8 SB_208_S6

SB - 204 SB - 205

PHASE II

SB - 210SB-202/
MW - 431 SB - 208SB-207/

MW - 432

Utility ManholeB640 Pipe Pit Utility Manhole Utility ManholeB640 Pipe Pit

Notes:      
1.  This table presents the data derived from sampling and analysis of soil samples.   The sampling was coordinated and logged by Sanborn Head & Associates, Inc personnel during February 6 through 15, 2006 and March 27 through April 3, 2006 from split spoon samples during drilling or manually using a stainless steel hand auger.   The samples were generally transmitted to 
Lancaster Laboratories of  Lancaster, PA for analysis.   Please refer to Table 1 for a summary of the laboratory testing program.    The table summarizes data for compounds that were analyzed for and detected in micrograms per kilogram (µg/kg)  or milligrams per kilogram (mg/kg) on a dry weight basis.  Emboldened values indicate the analyte was detected above reporting limits.  
For a complete listing of compounds that were not detected, please  refer to the analytical laboratory reports in included as Appendix D.      "J" Indicates an estimated value,  Values that were reported as "ND"  or not detected in Appendix D are represented on the table as less than the method detection limit (MDL) as reported in Appendix D.  "NA" indicates that this chemical was not 
analyzed.

2. As noted in the header, soil samples were generally collected for laboratory analysis where samples exhibited, visual, olfactory, or photoionization detector screening evidence of the probable presence of petroleum.  Where no evidence for petroleum was exhibited, samples were generally acquired at the water table or were not collected.  Please refer to the boring logs for additional 
details.

3. The "Soil Cleanup Objectives" are from New York State Department of Environmental Conservation,  December 20, 2000,  Memorandum Michael J. O’Toole, Jr., Director, Division of Environmental Remediation, entitled "Determination of Soil Cleanup Levels" Table "Recommended Soil Cleanup Objectives for Fuel Oil Contaminated Soils" and NYSDEC Technical and Administrative 
Guidance Memorandum #4046 (TAGM 4046) Determination of Soil Cleanup Objectives and Cleanup Levels, 24 January 1994.   Shaded entries indicate the analyte was detected above the associated recommended soil cleanup objective. 

*  VOC data for sample "PIT1S2"  is from analyses by IBM's Hudson Valley Laboratory.  The IBM laboratory reported some compounds that were not reported by Lancaster laboratories.   See Appendix D for laboratory report.  Additional compounds reported by the IBM laboratory include: Bromobenzene; Dibromomethane; 1,2-Dichlorobenzene; 1,3-Dichlorobenzene; 1,4-
Dichlorobenzene; Dichlorodifluoromethane; 1,2-Dichloroethene (total); Freon 113; Freon 123a; 2-Propanol; Tetrahydrofuran; 1,2,3-Trichlorobenzene; Trichlorofluoromethane; 1,2,3-Trichloropropane; and Vinyl Acetate. 
All of these compounds were not detected. Tentatively identified compounds for this analysis can also be found in Appendix D.  
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Table 3
Laboratory Results -VOCs in Water Samples
Report of Findings, Investigation of Petroleum Release

Preferred Real Estate Property, Former IBM West Complex
Hopewell Junction, New York

Well 
Number 

(2)

Sample 
Name

GW060321
_426_MW1

A
MW426 MW-2-S1 MW-2-S1-D GW060321

_427_MW2
NR060321_
309_Dupe MW427 MW427* GW060321_428

_MW3 MW428 MW428*

Sample 
Date 3/21/2006 4/4/2006 2/16/2006 2/16/2006 3/21/2006 3/21/2006 4/4/2006 4/4/2006 3/21/2006 4/4/2006 4/4/2006

Result Result Result Result Result Result Result Result Result Result Result

Volatile Organic Compounds
Methyl Tertiary Butyl Ether ug/l na 10 1 J <0.5 <0.5 <1.0  <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 0.5 J <0.5 <0.5 <1.0 1,300 14 <200 19 7 38 34 83 82 39 39
Chloroform ug/l 7 <0.8 <0.8 <0.8 <1.0  <0.8 <0.8 <0.8 <0.8 <0.8 <1.0 <0.8 <0.8 <0.8 <1.0 <0.8 3 J <200 <0.8 <0.8 <0.8 <10 <0.8 <0.8 <0.8 <0.8
Benzene ug/l 1 <0.5 <0.5 <0.5 <1.0  <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <1.0 53 0.6 J <200 2 J 0.6 J 3 J <10 4 J 4 J 3 J 3 J
Toluene ug/l 5 <0.7 <0.7 <0.7 <1.0  <0.7 <0.7 <0.7 <0.7 <0.7 <1.0 <0.7 <0.7 <0.7 <1.0 1 J <0.7 <200 <0.7 <0.7 1 J <10 <0.7 <0.7 <0.7 <0.7
Ethylbenzene ug/l 5 <0.8 <0.8 <0.8 <1.0  <0.8 <0.8 <0.8 <0.8 <0.8 <1.0 <0.8 <0.8 <0.8 <1.0 3 J 13 <200 12 3 J 42 29 28 27 27 27
m+p-Xylene ug/l na <0.8 <0.8 <0.8  NA  <0.8 <0.8 <0.8 <0.8 <0.8 NA <0.8 <0.8 <0.8 NA 53 9 NA 9 3 J 54 NA 24 23 20 20
o-Xylene ug/l 5 <0.8 <0.8 <0.8  NA  <0.8 <0.8 <0.8 <0.8 <0.8 NA <0.8 <0.8 <0.8 <1.0 130 19 NA 17 9 89 NA 47 46 44 44
Total Xylene (calculated) ug/l na - - - <1.0  - - - - - <1.0 - - - - 183 28 <200 26 12 143 92 71 69 64 64
Isopropylbenzene ug/l 5 <1 <1 <1 NA  <1 <1 <1 <1 <1 NA <1 <1 <1 NA 15 22 NA 15 1 J 35 22 23 23 24 24
n-Propylbenzene ug/l 5 <1 <1 <1 NA  <1 <1 <1 <1 <1 NA <1 <1 <1 NA 11 26 NA 19 1 J 45 31 31 31 30 30
1,3,5-Trimethylbenzene ug/l 5 2 J <1 <1 .93 J <1 <1 <1 <1 <1 NA <1 <1 <1 NA 82 120 311 110 26 150 121 130 130 120 120
tert-Butylbenzene ug/l 5 <1 <1 <1 NA  <1 <1 <1 <1 <1 NA <1 <1 <1 NA <1 <1 NA 1 J <1 1 J NA <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/l 5 <1 <1 <1 NA  <1 <1 <1 <1 <1 NA <1 <1 <1 NA 120 180 429 150 44 350 348 270 280 240 230
sec-Butylbenzene ug/l 5 <1 <1 <1 NA  <1 <1 <1 <1 <1 NA <1 <1 <1 NA 7 18 NA 15 <1 20 NA 12 13 16 16
p-Isopropyltoluene ug/l 5 <1 <1 <1 NA  <1 <1 <1 <1 <1 NA <1 <1 <1 NA 10 18 NA 18 7 21 14 14 15 15 15
n-Butylbenzene ug/l 5 <1 <1 <1 NA  <1 <1 <1 <1 <1 NA <1 <1 <1 NA 3 J 14 130 J 13 <1.0 15 19 10 10 9 9
Naphthalene ug/l na 10 <1 <1 <1 NA  <1 <1 <1 <1 <1 NA <1 <1 <1 NA 61 80 161 72 18 180 176 130 120 130 130
Acetone ug/l na 50 <6 <6 <1 <10  <6 <6 <6 <6 <6 <10 11 J <6 <6 <10 <6 31 <2000 <6 <6.0 <6 <100 <6 <6 <6 <6
2-Butanone ug/l na 50 <3 <3 <3 <2.0  <3 <3 <3 <3 <3 <2.0 <3 <3 <3 <2.0 <3 7 J <400 <3 <3.0 <3 <20 <3 <3 <3 <3
4-Methyl-2-pentanone ug/l na <3  <3 <3 <1.0  <3 <3 <3 <3 <3 <1.0 <3 <3 <3 <1.0 16 <3 <200 <3 <3.0 <3 <10 <3 <3 <3 <3

ALL DETECTIONS ABOVE REPORTING LIMITS AREA EMBOLDENED 50
ALL DETECTIONS ABOVE AMBIENT WATER QUALITY STANDARDS ARE SHADED AND EMBOLDENED 50 (see Note 3)

Utility Manhole Area B640 Pipe Pit Area

Result Result

4/18/06

MW431

4/4/2006

Result Result
Analysis Name Units

2/16/2006

Result

MW-1A-S1

MW 426

NY State 
Water 
Quality 

Guidance 
Values 

(µg/L)  (4)

NY State 
Ambient 

Water Quality 
Standards 
(µg/L) (3)

Result

MW-3-S1

MW 428 MW 430MW 427

GW060418_431 MW432

MW 431 MW 432

GW060418_4
32

Result

GW060427_4
32

4/27/2006

GW060427_43
1

4/27/2006 4/18/06

NR060418_309

4/5/2006 4/27/2006

NR060427_30
9

ResultResult

4/4/2006

MW432*

Result

4/18/06

ResultResult

4/4/2006

MW426* MW431*

4/4/2006

MW-5-S1

2/21/20062/16/2006

Result Result

Notes:      
1.  This table presents the data derived from sampling and analysis of groundwater.   The sampling was performed by Sanborn Head & Associates, Inc personnel and IBM personnel.   The samples were transmitted to Lancaster Laboratories of  Lancaster, PA or IBM Hudson Valley Laboratory (denoted with an asterisk) for analysis.   
The table summarizes data for compounds that were analyzed for and detected in micrograms per liter (ug/l).  Emboldened values indicate the analyte was detected above reporting limits. Analytes that were not detected in any samples are not listed on this table.  For a complete listing of compounds that were not detected, please  refer to the 
analytical laboratory reports included as Appendix D.   "J" Indicates an estimated value.  Values reported as "ND"  in Appendix D are posted as less than the method detection limit on this table. "NA" indicates that this chemical was not analyzed.

2.  Wells were renumbered for this report to be consistent with IBM's current inventory for the West Complex.  Well MW-1A was renamed MW-426, MW-2 was renamed MW-427, Well MW-3 was renamed MW-428, Well MW-4 was renamed MW-429, and Well MW-5 was renamed MW-430.

3. Class GA Ambient Water Quality Standards  are from 6 NYCRR Part 703.5, Effective Date: 1967, Amended last on August 1999. 

4.  Water Quality Guidance values were obtained from Division of Water Technical and Operational Guidance Series (TOGS 1.1.1) titled AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES AND GROUNDWATER EFFLUENT LIMITATIONS.  MTBE is a guidance value added to the TOGS 1.1.1 April 2000 Addendum.

*  Analysis was performed by IBM Hudson Valley Laboratory.
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Table 3 (con't)
Laboratory Results -SVOCs in Water Samples

Report of Findings, Investigation of Petroleum Release
Preferred Real Estate Property, Former IBM West Complex

Hopewell Junction, NY

Well 
Number 

(2)

Sample 
Name

GW060321_
426_MW1A MW426 MW-2-S1 MW-2-S1-D NR060321_

309_DUPE MW427 GW060321
_428_MW3 MW428

Sample 
Date

3/21/06 4/4/06 2/16/06 2/16/06 3/21/06 4/4/06 3/21/06 4/4/06

 Result Result Result Result Result Result Result Result

   
Dibenzofuran ug/l na <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 99 J <2  65 2 J 4 J <2  4 J 4 J 11 3 J
2-Methylnaphthalene ug/l na <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1,900 348 D 1,100 6 150 116 D 150 140 100 110
Acenaphthene ug/l na 20 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 190 52  160 5 9 7 J 9 9 10 9
Fluorene ug/l na 50 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 330 60  210 6 10 9 J 10 9 24 8
N-Nitrosodiphenylamine ug/l na 50 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 610 <2   <20 <2 4 J <2   <2 <2 3 J 2 J
Phenanthrene ug/l na 50 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 800 173 D 530 7 13 11 J 13 12 9 7
Anthracene ug/l na 50 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 91 J 14 J 74 3 J 1 J <2  1 J 1 J <0.9 <0.9
Fluoranthene ug/l na 50 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 23 J <2 25 J <0.9 <1 <2 <1 <1 <0.9 <0.9
Pyrene ug/l na 50 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 120 18 J 99 4 J <1 <2 <1 <1 <0.9 <0.9
bis(2-Ethylhexyl)phthalate ug/l 5 <2 <2 <1 <1 <1 2 J <1 <1 <1 <1 <1 <40 <2 52 <2 <1 <2 <2 <2 <2 <2
Carbazole ug/l na <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <20 NA <10 2 J 7 NA 7 7 <0.9 4 J

ALL DETECTIONS ABOVE REPORTING LIMITS ARE EMBOLDENED 50
ALL DETECTIONS ABOVE AMBIENT WATER QUALITY STANDARDS ARE SHADED AND EMBOLDENED 50 (see Note 3)

Utility Manhole Area B640 Pipe Pit Area

MW431* GW060427_
431 NR060418_309 GW060427 NR060427_

309

NY State 
Ambient 
Water 
Quality 

Standards 
(µg/L) (3)

MW-3-S1

MW 428

Result

MW 427

MW432

Result

GW06041
8_431MW-1A-S1

ResultResult

3/21/06 2/16/06

Result

MW431

Semivolatile Organic Compounds

GW060321
_427_MW2

Analysis Name Units

2/16/06

Result

NY State 
Water 
Quality 

Guidance 
Values 

(µg/L)  (4)

MW 426

ResultResult

MW 432

4/27/06 4/27/064/5/064/5/06

GW060418_43
2MW432*

Result ResultResultResultResult

4/27/06

MW 431

4/4/06 4/4/06 04/18/0604/18/06 04/18/06

Notes:      
1.  This table presents the data derived from sampling and analysis of groundwater.   The sampling was performed by Sanborn Head & Associates, Inc personnel and IBM personnel.   The samples were transmitted to Lancaster Laboratories of  Lancaster, PA or IBM Hudson Valley 
Laboratory (denoted with an asterisk) for analysis.   Please refer to Table 1 for a summary of the laboratory testing program.    The table summarizes data for compounds that were analyzed for and detected in micrograms per liter (ug/l).  Emboldened values indicate the analyte was 
detected above reporting limits.  For a complete listing of compounds that were not detected, please  refer to the analytical laboratory reports included as Appendix D.   "J" Indicates an estimated value.  Values reported as "ND"  in Appendix D are posted as less than the method 
detection limit on this table.  "NA" indicates that this chemical was not analyzed.

2.  Wells were renumbered for this report to be consistent with IBM's current inventory for the West Complex.  Well MW-1A was renamed MW-426, MW-2 was renamed MW-427, Well MW-3 was renamed MW-428, Well MW-4 was renamed MW-429, and Well MW-5 was renamed 
MW-430.

3. Class GA Ambient Water Quality Standards  are from 6 NYCRR Part 703.5, Effective Date: 1967, Amended last on August 1999. 

4.  Ambient Water Quality Guidance values were obtained from Division of Water Technical and Operational Guidance Series (TOGS 1.1.1) titled AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES AND GROUNDWATER EFFLUENT LIMITATIONS.  MTBE is a 
guidance value added to the TOGS 1.1.1 April 2000 Addendum.

*  Analysis was performed by IBM Hudson Valley Laboratory. Analytes that were reported using both method 8260 and 8270 are listed in VOCs, 8260 value is posted.
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APPENDIX A 
 

LIMITATIONS 
 
 
1. The conclusions and recommendations described in this report are based in part on the 

data obtained from a limited number of soil and groundwater samples from widely 
spaced subsurface explorations. The nature and extent of variations between these 
explorations may not become evident until further investigation is initiated. If variations 
or other latent conditions then appear evident, it will be necessary to re-evaluate the 
recommendations of this report. 

 
2. The generalized soil profile described in the text is intended to convey trends in 

subsurface conditions. The boundaries between strata are approximate and idealized and 
have been developed by interpretations of widely spaced explorations and samples; actual 
soil transitions are probably more gradual. For specific information, refer to the 
exploration logs. 

 
3. Water level measurements have been made in the observation wells at times and under 

conditions stated within the text of the report and indicated on the exploration logs and in 
the report. Note that fluctuations in the level of the groundwater may occur due to 
variations in rainfall and other factors not evident at the time measurements were made. 

 
4. Quantitative laboratory analyses were performed as part of the investigation as noted 

within the report. The analyses were performed for specific parameters that were selected 
during the course of this study.  SHA has relied upon the data provided by the analytical 
laboratory, and has not conducted an independent evaluation of the reliability of these 
data. Moreover, it should be noted that variations in the types and concentrations of 
contaminants and variations in their distribution within the groundwater and soil may 
occur due to the passage of time, seasonal water table fluctuations, recharge events, and 
other factors. 

 
5. The conclusions contained in this report are based in part upon various types of chemical 

data as well as historical and hydrogeologic information developed by previous 
investigators. While SHA has reviewed that data and information as stated in this report, 
any of SHA's interpretations, conclusions, and recommendations that have relied on that 
information will be contingent on its validity. Should additional chemical data, historical 
information, or hydrogeologic information become available in the future, such 
information should be reviewed by SHA and the interpretations, conclusions and 
recommendations presented herein should be modified accordingly. 

 
6. This report has been prepared for the exclusive use of IBM Corporation in accordance 

with generally accepted hydrogeologic practices. No other warranty, express or implied, 
is made. 



IBM Corporation  July 31, 2006 
File No. 2618.00\Applendix A - Limitations.doc  Page 2 
 
 
 
7. The analyses and recommendations contained in this report are based on the data 

obtained from the referenced subsurface explorations. The explorations indicate 
subsurface conditions only at the specific locations and times, and only to the depths 
penetrated. They do not necessarily reflect strata variations that may exist between such 
locations. The validity of the recommendations is based in part on assumptions SHA has 
made about conditions at the site. Such assumptions may be confirmed only during 
remediation. If subsurface conditions different from those described become evident, the 
conclusions in this report must be re-evaluated. 
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Ms. Michele J. West 
Environmental Engineering and Operations 
International Business Machines Corporation 
Hudson Valley Research Park, B/325 
2070 Route 52 
Hopewell Junction, NY  12533-0999 
 
Re: IBM East Fishkill 
 Supplemental Investigation of AOC1 
 WFC No. 2384-01 
 
Dear Ms. West: 
 
Enclosed please find a copy of the document entitled: 
 

“Supplemental Investigation of AOC 1 
International Business Machines Corporation  

Hopewell Junction, New York” 
 
If you have any questions and/or comments, please do not hesitate to call me at (516) 364-9880. 
 

Very truly yours, 
 
 
 

Brian M. Veith, P.E. 
Vice President 

BMV/KB/lpb 
Enclosure 
cc: R. Walka (WFC) 
♦ 2384\BMV06LTR-03(R05) 
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EXECUTIVE SUMMARY 

 

 This report documents the Supplemental Investigation of Area of Concern 1 (AOC 1) 

located at the former International Business Machines Corporation (IBM) East Fishkill-West 

Complex facility located in Hopewell Junction, Dutchess County, New York. The objective of 

the Supplemental Investigation was to document the investigation activities undertaken to 

evaluate the area north of B/640 and south of B/630 that contains underground petroleum 

transfer piping that runs between B/640 and B/600 that has been blank-flanged due to a recurrent 

leak that resulted in discharge of No. 2 fuel oil. 

 

 As part of the investigation program, a total of 22 test pits were excavated to determine 

the lateral extent of petroleum contamination, with a total of 16 subsurface soil samples collected 

for analysis. In addition, pneumatic pressure tests were conducted on the underground petroleum 

pipeline between B/640 and B/600, as well as its containment piping. 

 

 As a result of the investigation, petroleum contamination was identified in the vicinity of 

the utility manhole. The area of contamination appears to extend to the north to B/630, to the east 

for approximately 40 feet, to the south for approximately 12 feet and to the west for 

approximately 50 feet. The depth of petroleum contamination was not determined. The source of 

the contamination appears to be from a leak in the petroleum piping that released approximately 

1,000 gallons of No. 2 fuel oil to a containment vault located inside B/640. A small portion of 

this oil apparently migrated to the utility manhole via the containment pipe for an industrial 

wastewater line. Since groundwater routinely leaks into the utility manhole, the petroleum 

contamination migrated from the utility manhole to the surrounding soil. 

 

 There was also an area of petroleum contamination detected adjacent to B/640 where the 

underground pipelines exit the building. The source of this contamination is also assumed to be 

the secondary containment vault in B/640. The integrity inspections conducted revealed that the 

seals around the penetrations through the concrete vault wall for the underground piping are not 

impermeable. 
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1.0 INTRODUCTION 

 

1.1 Project Objective 

 

 As part of the Phase I Environmental Site Assessment conducted of the former 

International Business Machines Corporation (IBM) East Fishkill – West Complex facility located 

in Hopewell Junction, New York, the area north of B/640 and south of B/630 containing 

underground transfer piping that runs between B/640 and B/600 was identified as a potential area 

of environmental concern and designated as AOC 1. The objective of this report is to describe the 

investigation activities undertaken to evaluate AOC 1 and to delineate the areal extent of petroleum 

contamination. 

 

 The location of AOC 1 is depicted on Figure 1-1. A description of AOC 1 and associated 

field investigation activities is provided below. 

 

1.2 Project Background 

 

 No. 2 fuel oil was distributed from B/690 to B/640 via an overhead trestle and is then 

transported via underground piping to B/600. Other utilities, including chilled water, 

high-temperature hot water, deionized water, drinking water, compressed air and industrial 

wastewater are similarly transported between the two buildings via piping that runs parallel to the 

fuel oil piping.  

 

 On August 16, 2003, a discharge of approximately 1,000 gallons of No. 2 fuel oil to a 

containment vault located inside of B/640 was reported to the New York State Department of 

Environmental Conservation  (NYSDEC). The cause of the discharge was determined to be a 

break in the No. 2 fuel oil piping. The discharged fuel was recovered, valves to the broken pipeline 

were closed, and the containment area was decontaminated. On October 7, 2003, another discharge 

of approximately 50 gallons of No. 2 fuel oil to the same location within B/640 was reported to the 

NYSDEC. The response to this incident included installing blank flanges on the broken pipeline in 

addition to recovering the discharged fuel oil and decontaminating the containment area. 
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 On December 27, 2003, a discharge of approximately 30 gallons of fuel oil into the utility 

manhole located along the pipelines that run between B/640 and B/600 was reported to the 

NYSDEC. The utility manhole was producing a heavy amount of steam that smelled of fuel oil. 

The response to this discharge involved pumping the oily water out of the utility manhole and 

reportedly decontaminating the No. 2 fuel oil pipeline and secondary containment. During an 

inspection on May 20, 2005, the utility manhole was inspected and found to again be partially 

full of water and to be producing steam that smelled of fuel oil. The manhole was pumped out 

later that day. On May 24, 2005, the manhole was re-inspected and again smelled of fuel oil, and 

contained water that appeared to have an oil sheen. The manhole was reportedly again pumped 

out, and an investigation revealed that a valve located within the manhole associated with the 

industrial wastewater was leaking. This valve was subsequently repaired. At that time, the oil 

sheen and fuel oil smell were thought to be caused from residual oil remaining on piping and 

valves within the manhole. 

 

1.3 Project Scope 

 

 To further assess this AOC, as part of this supplemental investigation, an integrity 

inspection was conducted on the secondary containment vault in B/640 and the utility manhole to 

assess if fuel oil could have reached the environment from these locations. Pneumatic pressure 

testing was also conducted on the petroleum piping and the secondary containment for this 

piping that runs underground between B/640 and B/600. In addition, test pits were excavated 

both in the vicinity of B/640 where the underground utility piping exits the building and adjacent 

to the utility manhole. Since petroleum contamination was visibly evident adjacent to the utility 

manhole, additional test pits were advanced in cardinal and ordinal directions from the utility 

manhole in order to define the lateral extent of contamination.  Soil samples were collected in a 

number of locations and analyzed for volatile organic compounds (VOCs) and semivolatile 

organic compounds (SVOCs) as listed in the NYSDEC STARS Memo No. 1 Table 2 by United 

States Environmental Protection Agency (USEPA) Methods 8260/8270, and for fuel fingerprint 

by USEPA Method 8015. 
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2.0 FIELD ACTIVITIES 

 

 This section provides a description of the field activities conducted as part of the 

Supplemental Investigation of AOC 1. 

 

2.1 Soil Sampling 

 

 The location of test pits excavated at AOC 1 is shown on Figure 2-1 and are summarized 

in Table 2-1. The information in Table 2-1 includes the test pit designation, the location, the 

maximum depth of the test pit, a summary of observations, PID readings and the number of soil 

samples collected. All soil samples collected at AOC 1 were analyzed for STARS Table 2 VOCs 

and, SVOCs and for fuel fingerprint. Dedicated project field books, provide documentation of 

the daily field activities conducted at the site during the field program. Logs for each test pit 

excavated during the field program are provided in Appendix A. 

 

 Soil sampling activities at AOC 1 were conducted on November 11, 16 and 30, 2005, and 

on December 19, 2005. Test pits were excavated at AOC 1 utilizing a diesel-powered excavator. 

All soil samples collected were geologically characterized, inspected for staining, discoloration 

or odors, and screened for VOCs utilizing a photoionization detector (PID). While excavating the 

test pits, a PID was used to monitor VOCs in the workers' breathing zone and at the surface of 

the test pit.  Air monitoring results are documented in the project field books.  The PID was 

calibrated on, at least, a daily basis, using isobutylene gas at a concentration of 100 parts per 

million in air.  Equipment calibration is documented in the project field books. 

 

 Samples collected for laboratory analysis were placed in pre-cleaned laboratory-supplied 

sample jars, which were immediately labeled and placed in an iced cooler for subsequent 

transport to the laboratory under Chain-of-Custody procedures (see Appendix B).  Any excess 

sample material not required for analysis was returned to the test pit from which it came. Each 

test pit was restored at grade with the same material originally in place. 
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Table 2-1 
 

INTERNATIONAL BUSINESS MACHINES 
EAST FISHKILL FACILITY 

 
SUPPLEMENTAL INVESTIGATION OF AREA OF CONCERN 1 

 
Test Pit Log Summary 

 
Test Pit 

Designation Location 
Total Completed 

Depth Observations 
Elevated PID 

Readings 
Soil Sample 

Collected 

SB-1 5 - 7 feet from east edge of 
B/640 doorway 

7 feet No evidence of staining or odor None SB-1 (5’ - 7’) 

SB-1 Re-excavated in same 
location 

9 feet Odors present at 6.5 feet 394 ppm at 8 feet SB-1 (8’-9’) 

SB-5A 37 feet west of manhole 11 feet 10 inches Stained soil and odors present at 
10 feet 

105 ppm at 9’ 
561 ppm at 11.5’ 

No sample collected 

SB-5B 70 feet west of manhole 10 feet No evidence of staining or odor None SB-5 (8’-10’) 

SB-6A 15 feet east of manhole 8 feet Visible staining and odor found 
at 8 feet 

45.7 ppm at 7.5’ No sample collected 

SB-6B 23 feet east of manhole 11.3 feet Visible staining at 10 feet 135 ppm at 8.5’ 
275 ppm at 10’ 
137 pm at 11’ 

No sample collected 

SB-6C 52 feet east of manhole 10 feet No evidence of staining or odor None SB-6 (8’-10’) 

SB-7A 5 feet south of manhole 7.5 feet Visible staining and odor 
detected at 4.5 feet 

245 ppm at 7.5’ No sample collected 

SB-7B 10 feet south of manhole 8 feet Odor detected from 4.5 - 6 feet 245 ppm at 6’ SB-7 (7’-8’) 

SB-8 5 feet north of manhole 6 feet Odors present at 4 feet, staining 
and odor increasing with depth 

44 ppm at 4.5’ 
169 ppm at 5.5’ 
492 ppm at 6’ 

SB-8 (5’-5.5’) 



Table 2-1 (continued) 
 

INTERNATIONAL BUSINESS MACHINES 
EAST FISHKILL FACILITY 

 
SUPPLEMENTAL INVESTIGATION OF AREA OF CONCERN 1 

 
Test Pit Log Summary 
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Test Pit 
Designation Location 

Total Completed 
Depth Observations 

Elevated PID 
Readings 

Soil Sample 
Collected 

SB-9 6 feet west of manhole 9.5 feet Visible staining at 7 feet 359 ppm at 7.5’ SB-9 (7.5’-9.5’) 

TP-1 15 - 18 feet southwest of 
manhole 

9 feet No evidence of staining or odor None TP-1 (8’-9’) 

TP-2 14 feet southeast of 
manhole 

9.5 feet No evidence of staining or odor None TP-2 (8’-9’) 

TP-3 14 feet south and 3 feet east 
of manhole 

9.5 feet No evidence of staining or odor None TP-3 (5’-9.5’) 

TP-4A 18 feet northeast of 
manhole 

7.5 feet Stained soil at 7.5 feet 68.3 ppm at 7.5’ No sample collected 

TP-4B 31 feet northeast of 
manhole 

9.5 feet Visible staining and odor at 7.5 
feet 

34.3 ppm at 7.5’ 
163 ppm at 8’ 

15.2 ppm at 9.5’ 

No sample collected 

TP-5 22 feet north of manhole 10 feet Oily Sheen noted on water 
entering pit, Black oily liquid 
entering from west corner of pit 

160 ppm at 6.5’ 
138 ppm at 9’ 

38.7 ppm at 9.5’ - 10’ 

No sample collected 

TP-6 37 feet northwest of 
manhole 

9 feet Slight odor at 6.5 feet 35.7 ppm at 6.5’ 
57.8 ppm at 7’ 
0.8 ppm at 8’ 

TP-6 (8.5’-9.5’) 

TP-7 30 feet east of TP-8 9 feet No evidence of staining or odor None TP-7 (8’-9’) 



Table 2-1 (continued) 
 

INTERNATIONAL BUSINESS MACHINES 
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Test Pit Log Summary 
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Test Pit 
Designation Location 

Total Completed 
Depth Observations 

Elevated PID 
Readings 

Soil Sample 
Collected 

TP-8 3 feet off road to north of 
manhole 

9.5 feet Staining noted at 7 to 8.5 feet 0.8 ppm at 9.5 feet TP-8 (8.5’-9.5’) 

TP-9 36 feet to west of TP-8 8 feet Wet gravel noted at 7 to 8 feet 
but no staining or odor 

None TP-9 (7’-8’) 

TP-10 25 feet northeast of SB-1 11 feet No evidence of staining or odor None TP-10 (10’-11’) 

TP-11 8 feet north of TP-8 10.5 feet Staining noted at 7.5 feet to 
9.5 feet 

540 ppm at 9.5 feet TP-11 (9.5’-10.5’) 
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 All non-dedicated sampling equipment was decontaminated between sample locations.  

Decontamination procedures consist of: 

 

• External wash with a solution of non-phosphate detergent and potable water; 

• Potable water rinse; and 

• Distilled/deionized water rinse. 
 

 All disposable sampling equipment was properly discarded following its one-time use. 

 

2.2 Integrity Assessment of Petroleum Piping and Secondary Containment 

 

 Both the secondary containment vault in B/640 and the utility manhole are designated as 

confined spaces. Accordingly, inspection of these two areas was conducted in accordance with 

procedures contained in Confined Space Entry Plans approved by and on file at IBM East 

Fishkill. 

 

 A visual inspection of the secondary containment vault in B/640 was conducted on 

November 7, 2005 by representatives of William F. Cosulich Associates, P.C. (WFC), and 

photographs were taken to document the condition of the vault. This inspection revealed little 

evidence of the past petroleum discharge in this location. It was observed, however, that several 

pipe penetrations through the wall of the vault were not sealed. 

 

 On January 4, 2006, Techtron was contracted to pump out the B/640 utility manhole prior 

to a pneumatic pressure test of the petroleum pipeline. At this time, water could be heard 

entering the manhole from an unknown source.  Once the water was pumped out of the utility 

manhole, Westech personnel performed a pneumatic pressure test on the entire 2" oil line from 

the B/600 mechanical room to the B/640 mechanical room.  The pipeline failed to hold pressure. 

 Air could be heard coming from holes in the annular space seal between the carrier and the 

containment pipe in the B/640 vault. 
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 Westech personnel then entered the B/640 utility manhole and closed the isolation valve 

between B/640 and B/600.  A separate pneumatic pressure test was performed on the petroleum 

piping between B/600 and the utility manhole.  The petroleum pipeline held 20 lbs. of air 

pressure for over 20 minutes indicating that the leak was in the petroleum piping between B/640 

and the utility manhole. Leak test logs for these activities are provided in Appendix C. 

 

 On January 5, 2006, a representative of Techtron entered the utility manhole to 

photograph all pipe penetrations entering and leaving the manhole.  At this time, a substantial 

flow of water (approximately 0.5 gallon per minute) was observed entering the manhole between 

the sleeve for the industrial wastewater line penetration and the secondary containment pipe.   

Apparently, the material used to seal the annular space had been compromised, allowing 

groundwater to enter the manhole.  The penetrations for the high temperature hot water, chilled 

water, compressed air and petroleum line appeared to be sound.  However, there was also a small 

drip of water from an electrical conduit penetration.  

 

 On this date, IBM personnel also entered the B/640 vault to verify if there was a seal 

between the carrier or secondary containment pipe sleeves and the poured wall foundation of the 

building. In almost every case, a steel rod could be pushed from the inside of the vault into the 

soil on the outside of the building. 

 

 In order to be able to pressurize the secondary containment pipe to determine if there is a 

leak between the B/640 vault and the utility manhole, on January 6, 2006, Techtron personnel 

applied several coats of epoxy filler to the leaking seal on the interstitial space between the 

primary oil line and the containment pipe in the B/640 vault. On January 10, 2006, Westech 

personnel conducted a low pressure test on the containment pipe. The containment pipe held 

9 psig for 20 minutes; however, by the following morning all pressure had leaked out. Additional 

pressure tests of the containment pipe were conducted on January 20 and 23, 2006. These tests 

were also unsuccessful. 

 

 At this time, it was observed that the containment pipes for the high temperature water, 

chilled water and petroleum pipeline were connected to a common drain assembly in the utility 
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manhole. As a result, the effectiveness of the seal during the pneumatic test on the containment 

pipe was compromised. 

 

 On February 2, 2006, Techtron personnel entered the B/640 vault and filled the 

interstitial space between the primary oil line and the containment pipe with water to a pressure 

of approximately 40 psi. Techtron personnel then entered the utility manhole to inspect for leaks. 

No water was observed to be leaking into the utility manhole although liquid could be heard 

passing through the check valves on the containment pipe drain assemblies. 

 

 After the water was drained from the containment pipe and drain assembly, Techtron 

personnel filled the B/640 vault with several thousand gallons of domestic water to the level of 

the oil stains on the wall of the vault. Techtron personnel observed that the water level in the 

vault was falling at a rate of approximately 1 inch per hour. Techtron personnel then entered the 

utility manhole and observed water flowing into the manhole from the interstitial space between 

the containment and primary pipe of the industrial wastewater transfer line. This indicated that 

water from the B/640 vault was entering the utility manhole through the industrial wastewater 

containment pipe. It should be noted that the containment pipe for the industrial wastewater line 

is not visible within the B/640 vault. The line appears to exit the building foundation as a single-

walled line but enters the utility manhole as a double-walled line. 

 

 On February 24, 2006, a representative of Westech entered the utility manhole, cut and 

capped the 3/4-in drain line on the secondary containment for the oil pipeline in order to isolate it 

from the other drain lines and check valve assembly. After it was capped, a pressure test was 

conducted on the containment pipe. This pressure test was unsuccessful indicating that a leak 

still existed somewhere in the containment pipe system. 
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3.0 FINDINGS 

 

 This section presents the findings of the Supplemental Investigation of AOC 1, including 

a summary of field observations and the analytical results of the soil samples obtained during the 

field program. Soil sample results are generally compared to the Recommended Soil Cleanup 

Objectives presented in Appendix A of the NYSDEC Technical and Administrative Guidance 

Memorandum (TAGM) No. 4046 (referred to in this document as “TAGM 4046 Recommended 

Soil Cleanup Objectives”), as well as the typical Eastern USA Background concentration ranges 

included in TAGM 4046 (referred to in this document as “Eastern USA Background Levels”). 

 

 At AOC 1, a total of 22 test pits were excavated to determine the lateral extent of 

petroleum contamination with a total of 16 subsurface soil samples collected for laboratory 

analysis. 

 

 Discussion of the field observations and analytical results obtained from the soil sampling 

program is provided in the section that follows. 

 

3.1 Discussion of Field Observations and Analytical Results 

 

 Field Observations 

 

 As indicated in Table 2-1, visible petroleum contamination was observed during the 

excavation of 14 of the test pits located in the vicinity of the utility manhole. Test pits were 

advanced in cardinal and ordinal directions away from the utility manhole in order to delineate 

the lateral extent of petroleum contamination. Delineation of the petroleum contamination 

appears to have been achieved to the west, south and east of the utility manhole, since visible 

contamination was not encountered in test pits SB-5B, TP-1, TP-2, TP-3, and SB-6C. Petroleum 

contamination was encountered in test pits advanced to the northeast, north and northwest of the 

utility manhole up to the roadway that runs between B/640 and B/630. Evidence of petroleum 

contamination was also encountered in test pits TP-8 and TP-11 advanced on the far side of the 

roadway to the north of the utility manhole, but none was encountered in test pits TP-7 and TP-9 
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located across the roadway to the northeast and northwest, respectively. The extent of the lateral 

petroleum contamination is depicted on Figure 3-1. The depth of the petroleum contamination 

was not evaluated as part of this investigation. 

 

 As indicated in Table 2-1, visible petroleum contamination was not encountered on 

November 16, 2005, at test pit SB-1, which is located adjacent to B/640, where the underground 

utility piping exits the building. Due to operational constraints, a total depth of only 7 feet was 

achieved at this test pit location, while the invert elevation of the containment vault inside B/640 

is approximately 8 feet deep. This test pit was re-excavated on December 19, 2005, and a hand 

auger was utilized to collect a soil sample below the piping. At this time, evidence of petroleum 

contamination was encountered below the piping at a depth of 9.5 feet. 

 

 Analytical Results 

 

 A total 16 soil samples were collected from 22 test pits excavated in the soil surrounding 

the utility manhole and at B/640, where underground petroleum piping exits the building. The 

soil samples were analyzed for STARS Table 2 VOCs and SVOCs, and a fuel fingerprint was 

performed. The laboratory results of these sample analyses are presented in Table D-1 provided 

in Appendix D. As shown on the tables, all of the compounds analyzed for were either not 

detected or were detected at concentrations less than the TAGM 4046 Recommended Soil 

Cleanup Objectives (RSCOs), with one exception; total xylene was detected in the sample 

collected at SB-9 at 4,300 ug/kg, which exceeds the NYSDEC RSCO of 1,200 ug/kg. The fuel 

fingerprint results showed that no petroleum products were detected in SB-5, SB-6, SB-7 or TP-1 

through TP-11. Total petroleum hydrocarbons (TPH) detected in SB-1 (5’-7’) was 19 mg/kg, 

which was insufficient to identify the petroleum product; however, TPH detected in SB-1 (8’-9’) 

was 5,600 mg/kg and the product was identified as diesel fuel. TPH detected in the soil sample 

collected at SB-8 was 130 mg/kg and the product was identified as relatively lightweight 

petroleum product such as kerosene or jet fuel. TPH detected in the soil sample SB-9 was 

9,300 mg/kg, and the product was identified as diesel fuel. 



F:
\2

38
4\

23
84

-F
IG

 4
-1

.d
w

g,
 3

-1
, 0

3/
17

/0
6 

11
:5

4:
20

 A
M

, K
R

Br
ow

er

INTERNATIONAL BUSINESS MACHINES CORPORATION
 EAST FISHKILL, NEW YORK

Environmental Engineers and Scientists
William F. Cosulich Associates, P.C.

FIGURE 3-1

TP-6

TP-5

TP-4A

TP-2

TP-1
TP-3

SB-6ASB-5B

SB-7A

SB-9

SB-8

SB-7B

SB-6B SB-6C

TP-4B

LEGEND

APPROXIMATE TEST PIT LOCATION

APPROXIMATE AREAL EXTENT OF 
PETROLEUM CONTAMINATION
(DASHED WHERE INFERRED)

APPROXIMATE LOCATION OF 
UNDERGROUND PIPING

SB-5A

SUPPLEMENTAL INVESTIGATION OF AREA OF CONCERN 1
UNDERGROUND PETROLEUM TRANSFER PIPING

LATERAL EXTENT OF PETROLEUM CONTAMINATION

TP-9

TP-11

TP-8 TP-7



 

♦ 2384\LL0104609.DOC(R08) 3-4

 

3.2 Data Validation 

 

 Soil sampling activities were conducted on November 11, 16 and 30, 2005 and on 

December 19, 2005. The samples collected were analyzed for STARS Table 2 VOCs and, 

SVOCs and for fuel fingerprint. The sample analyses were performed by Mitkem Corporation, a 

New York State Environmental Laboratory Approval (ELAP) certified laboratory.  

 

 All quality control data (i.e., surrogates, spikes, blanks, calibrations, etc.) was reviewed, 

along with 20% of the environmental sample data, yielding a “20% validation.” The validation 

process was performed in accordance with the NYSDEC Quality Assurance/Quality Control 

(QA/QC) requirements. The findings of the validation process are described below. 

 

• Mitkem analyzed all samples in accordance with USEPA SW846 methods and within 
method-specified holding times. 

• All QA/QC requirements (i.e., tunes, calibrations, surrogate recoveries, matrix spike 
recoveries and duplicated recoveries, blanks, etc.) were met. 

• The fuel fingerprint analysis had TPH reported for sample SB-1 (5-7) at a 
concentration of 19 mg/kg, which was qualified with a “B.” The “B” qualifier 
indicates that there was TPH also detected in the method blank associated with the 
sample; therefore, the presence of TPH is most likely due to laboratory contamination 
and not attributable to the site. 

 

 No problems were found with the sample results and all data is deemed valid and usable 

for environmental assessment purposes. 
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4.0 CONCLUSIONS 

 

 During the supplemental investigation, visible petroleum contamination was encountered 

in the subsurface soil at a number of test pit locations in the vicinity of the utility manhole. The 

area of contamination is assumed to extend to the north to B/630, to the east for approximately 

40 feet, to the south for approximately 12 feet and to the west for approximately 50 feet. The 

depth of petroleum contamination was not determined as part of this investigation. The source of 

the contamination appears to be from a leak in the petroleum piping that released approximately 

1,000 gallons of No. 2 fuel oil to a containment vault located inside B/640. A small portion of 

this oil apparently migrated to the utility manhole via the containment pipe for an industrial 

wastewater line. Water is leaking into and out of the manhole, resulting in a dispersion of the 

petroleum contamination in the area surrounding the utility manhole. 

 

 There was also an area of petroleum contamination detected adjacent to B/640 where the 

underground pipelines exit the building. The source of this contamination is also assumed to be 

the secondary containment vault in B/640. The integrity inspections conducted revealed that the 

seals around the penetrations through the concrete vault wall for the underground piping are not 

impermeable. 

 

 Analytical results of soil samples collected during the field program confirmed the 

presence of contamination at the following locations: 

 

• Xylene was detected in the sample collected at SB-9 (7.5’–9.5’) at 4,300 ug/kg. 

• Total petroleum hydrocarbons were detected in SB-1 (5’–7’) at 19 mg/kg, SB-1 (8’–
9’) at 5,600 mg/kg, SB-8 (5’–5.5’) at 130 mg/kg and SB-9 (7.5’–9.5’) at 9,300 mg/kg. 





















































































APPENDIX B.2 
 

BUILDING 640 ELEVATOR SHAFT SOIL DATA 





























































APPENDIX C 
FIELD INVESTIGATIONS AND TESTING 



APPENDIX C.1 
SUMMARY OF FIELD EXPLORATION PROGRAM 



APPENDIX C.1 
 

SUMMARY OF FIELD EXPLORATION PROGRAM 
 

Report of Findings, Investigation of Petroleum Release 
Preferred Real Estate Property, Former IBM West Complex, East Fishkill, New York 

 
1.0 Overview 

Field explorations consisted of soil borings, installation of monitoring wells, sampling of 
monitoring wells, sub-slab sampling in the Building 640 Pipe Pit and sampling through a wall 
penetration in the Pipe Pit.  The exploration work was completed in two Phases.  Phase I was 
performed from February 6 through February 15, 2005 and included the completion of 18 soil 
borings, five of which were completed as monitoring wells.  In addition soil was sampled from 
two locations within the Pipe Pit located inside B640.  Phase II explorations, performed from 
March 27 through April 3, 2006 included the completion of ten (10) soil borings, two of which 
where completed as monitoring wells.  Sampling of all monitoring wells installed for Phases I 
and II was accomplished from February 16 to April 27, 2006.  
 
2.0  Soil Borings, Soil Sampling, and Well Installation 
 

Soil Sampling and Analysis 

All of the borings were initially advanced by hand augering and vacuum excavation to avoid 
damage to subsurface utilities.  The vacuum excavation rig was a PresVac 3800 series 5,800 
cubic feet per minute Powervac.  Soil was vacuumed through flexible pipe with an 
approximately eight-inch diameter steel head pipe.  When vacuuming was difficult, pry bars and 
air-knifing with compressed air was used to breakup soil and remove larger rocks.  The hole was 
inspected frequently for the presence of potential utilities during advancement.  At 
approximately 2-foot intervals, soil samples were acquired using a 3-inch diameter stainless steel 
hand auger.  Vacuum excavation continued generally to refusal or to the presence of 
groundwater where further advancement using vacuum techniques became impractical. 
 
The location designated “PIT1” is located beneath the B640 Pipe Pit floor and was accessed 
through rotary impact hammer drilling through the concrete slab and Macrocore® slide hammer 
sampling.  The location designated “PIT2” was sampled through an existing unused pipe 
penetration in the B640 Pipe Pit using a 3-inch stainless steel hand auger.   
 
Seven borings were completed as monitor wells.  The seven locations completed as wells are 
designated as follows: 
 

Boring/Exploration Number Current Well Number Initial Well Number (see 
explanation) 

MW-1A MW-426 MW-1A 
MW-2 MW-427 MW-2 
MW-3 MW-428 MW-3 
MW-4 MW-429 MW-4 
MW-5 MW-430 MW-5 
SB-202 MW-431  
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Boring/Exploration Number Current Well Number Initial Well Number (see 
explanation) 

SB-207 MW-432.  
Explanation:  The wells were re-numbered consistent with the current IBM well inventory 

numbering sequence for wells installed within the West Complex. 
 
Borings that required deepening due to refusal or to install monitoring wells were generally 
advanced beyond the depth of hand augering/vacuum excavation using a truck-mounted drill rig 
with 3 ¼-inch inner diameter hollow stem augers (HSA).  Split spoon samples were acquired 
utilizing a 140-pound hammer falling 30 inches with the exception of locations SB-202 (well 
location MW-431) and SB-207 (well location MW-432).  At these locations a 300-pound 
hammer was used in order to acquire samples from very stiff soils.    
 
Well locations MW-431 (boring location SB-202) and MW-432 (boring location SB-207) were 
drilled from the elevation of vacuum excavation refusal to total depth through carbide-tipped 
tricone roller bit drilling and driving a 6-inch diameter temporary steel casing.  Potable water 
was used for washing each hole of cuttings.   
 
Well location MW-430 (boring location MW-5) required use of a Geoprobe® for deepening of 
the boring and well installation due to overhead clearance limitations.  At this location soil 
samples were obtained using a 2” diameter Geoprobe® Macrocore® sampler. 
 
With the exception of well MW-430, all wells constructed using of 2” diameter polyvinyl 
chloride (PVC).  MW-430 was completed with 1” diameter PVC well.  Slot size was 0.01-inch 
and screen lengths were 10-feet in length.  With the exception of well location MW-431, all 
wells were completed with 6” diameter protective standpipe extending approximately 3-feet 
above ground surface.  An 18” diameter sonotube filled with concrete anchor the steel standpipe 
to a depth of four feet below ground surface.  Well MW-430 was completed as a flush-mounted 
9” manhole.  Additional details concerning well completion are provided on the Monitoring Well 
Logs provided in Appendix C.2. 
 
Soil samples for laboratory analysis were collected at drilling locations at the discretion of the 
field geologist in consideration of visual (staining), olfactory (odor) or field screening 
(photoionization detector) evidence and in consideration of prior data recorded by WFC.  
Samples exhibiting direct evidence of petroleum presence were submitted for total petroleum 
hydrocarbon  (TPH) fingerprinting.  During the Phase I sampling event (February 6 through 15, 
2006) some samples were also collected for Toxicity Characteristic Leaching Procedure (TCLP) 
testing.  The results of this testing are presented in Appendix D.  Several soil samples that 
exhibited no evidence of petroleum in soil were analyzed for total organic carbon (TOC).  
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Samples that were collected from borings completed as monitoring wells are prefixed “MW”1.  
Samples collected from soil boring locations are prefixed “SB”.   
 
Two soil samples were collected from within the Building 640 Pipe Pit.  Sample PIT1 was 
collected at a depth of three to six feet beneath the floor slab of the Pit (estimated as 10 to 13 feet 
below ground surface).  Sample “PIT2” was collected from the open pipe penetration in the 
sidewall of the Pit and consisted of soil within 2 feet of the pit exterior wall surface.  
 
3.0  Groundwater Sampling 
 
The monitoring wells were sited in consideration of the available data from WFC and field 
observations to provide locations to assess groundwater levels and quality conditions in the 
immediate vicinity of the Utility Manhole and B640 Pipe Pit. 
 
With the exception of well location MW-432, all wells were sampled using polyethylene or 
Teflon bailers.  Three well volumes were manually purged prior to sampling.  At a minimum, 
groundwater parameters consisting of pH, temperature and conductivity were measured 
subsequent to purging. 
 
Well MW-432 was sampled using a QED Well Wizard® dedicated bladder pump after removing 
several hundred gallons of water, an equivalent volume to that used in roller bit drilling into 
bedrock.  The other wells were sampled by bailing.  
 
Groundwater samples were collected for volatile organic compound analysis (VOC).  In addition 
semivolatile organic compound (SVOC) samples were collected where sufficient water was 
produced during sampling.  At those well locations that consistently contained sufficient water 
for sampling (all locations with the exceptions of locations MW-429 and MW-430) at least three 
rounds of sampling were completed.  During the February 16, 2006 groundwater sampling event 
SHA also collected unfiltered samples of groundwater that were analyzed for Resource 
Conservation and Recovery Act (RCRA) metals as split samples concurrent with collection of 
samples for metals analysis by representatives of Roux Associates, Inc. 
 
4.0  Field Screening 
 
Field screening of soil samples was performed utilizing a photoionization detector (PID) 
equipped with a 10.6 eV lamp and calibrated to a 100 part per million by volume (ppmv) 
isobutylene-in-air standard with an instrument response factor setting of 1.  Both PhotoVac and 
MiniRae instruments were utilized.  

C:\Documents and Settings\dcarr\my documents\2618\Final Report\07182006_AppC.1.doc 

 
1 The boring at the MW-1 location was not completed as a well.  Refusal was encountered at approximately 10.5 feet 
bgs. Between Phase I and Phase II activities, Phase I wells were redesignated to “400 series” wells to be consistent 
with the current IBM numbering system for the West Complex.  
 



APPENDIX C.2 
LOGS OF SOIL BORINGS 



Depth
(ft)

Soil sample S-2 was submitted for
analytical laboratory analysis (see
report text and tables for
analytes).

Depth of Casing

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Concrete drill/slide hammer
Sampling Method: Slide hammer probe
Drilling Company: Earth Technology
Foreman:
Date Started: 02/09/06
Logged By: D. Iseri

Log of  Boring PIT1

Geologic Description

Date Finished: 02/09/06
Checked By: D. Carr

Stab. Time
Groundwater Readings
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Sheet: 1 of 1

Date

S-1: Brown, SILT, some coarse Sand, little
angular Gravel (subgrade aggregate). Moist.

Ref. Pt.Depth to Water

S-2: Gray, medium SAND, some Silt. Moist.

Macrocore refusal at 6 feet.

NOTES:
1.  Samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

2.  Refusal measured below top of slab.
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Very strong petroleum/solvent
odor.
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Strong petrolium odor in soil.
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Ground Elevation: ~269.2
Datum: NGVD, 1929

Time

Depth
(ft)

Sample
No.



Ref. Pt.

Depth
(ft)

0

2

4

6

8

10

12

14

16

18

20

Sheet: 1 of 1

Date

Description

Date Finished: 02/09/06
Checked By: D. Carr

Stab. Time

Stratum

Time

Ground Elevation: 271
Datum: NGVD, 1929
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S-1: Brown, Clayey SILT, some fine to
medium Sand. Moist. Pieces of wood and
medium Gravel also observed. Soil sample S-1 was submitted for

analytical laboratory analysis (see
report text and tables for
analytes).

Boring terminated at 1.5 feet. No refusal
encountered.

NOTES:
1.  Samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

-----0'-----

SILT FILL

-----1.5'-----

S-1 0

Groundwater Readings

Soil next to pipe penetration
through water.

Depth to Water Depth of Casing

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Hand Auger
Sampling Method: Hand Auger
Drilling Company: Earth Technology
Foreman: Dan Maher
Date Started: 02/09/06
Logged By: D. Iseri

Log of  Boring PIT2

Geologic Description

1.9

Sample Information
Spoon
Blows
per 6"

Pen/
Rec
(in.)

PID
Values
(ppm)

RemarksSample
No.

Depth
(ft) Log



Depth of CasingDepth to Water

0

0

0

12

Soil sample S-4 was submitted for
analytical laboratory analysis (see
report text and tables for
analytes).
Pipe Fill9

7

N/A

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation
Sampling Method: Hand Auger
Drilling Company: Earth Technology/Paratt-Wolff
Foreman: J. Geary
Date Started: 02/06/06
Logged By: G. Morley

Log of  Boring SB-101

Geologic Description

S-1: Light brown, SILT, trace Sand, trace
Gravel. Moist.

08:37

Date Finished: 02/07/06
Checked By: D. Iseri

-----8'-----

S-2: Similar to above roots.

S-3: Light brown, SILT, little fine to coarse
Gravel, trace Sand. Moist.

S-4: Gray, fine to coarse SAND, some fine to
coarse Gravel, trace Silt. Wet. (oily sheen
present on water in sample).

S-5: Gray, Clayey SILT, little fine to coarse
Sand, trace fine Gravel, (GLACIAL TILL).
Wet.
Boring terminated at 9.5 feet. No refusal
encountered.

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Soil samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

3.  Soils were transfered to a rolloff for
disposal.

4.  Boring terminated at 9.5 feet due to
groundwater withdrawl by vacuum.
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Sheet: 1 of 1

Date
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9' Ground

Stratum

Time

Ground Elevation: 274.5
Datum: NGVD, 1929
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Ref. Pt.



Groundwater Readings

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation
Sampling Method: Hand Auger
Drilling Company: Earth Technology/Paratt-Wolff
Foreman: J. Geary
Date Started: 02/07/06
Logged By: D. Iseri

Log of  Boring SB-102

Geologic Description

02/07/06 15:00

Date Finished: 02/07/06
Checked By: D. Carr
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Sheet: 1 of 1

Brown, GRAVEL, some Silt, little fine Sand,
(FILL).

Description

Depth to Water

4 S-1: Tan, GRAVEL, little Silt, little fine Sand.
Moist. (FILL).

S-2: Gray, GRAVEL, some fine Sand, some
Clayey Silt. Wet.
Boring terminated at 7 feet. No refusal
encountered.

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Soil samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

3.  Boring terminated at 7 feet due to
groundwater withdrawl by vacuum.
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GRAVEL

-----7'-----

Depth of Casing

S-2 7

0

13

No sample retained.

Water at 6' 5"; petroleum odor.

Soil sample S-2 was submitted for
analytical laboratory analysis (see
report text and tables for
analytes).
End of excavation sampling 15:40
hours
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Sheet: 1 of 1

Date Finished:
Checked By: D. Carr

Depth to Water
Groundwater Readings
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Geologic Description

Date

Description

Ref. Pt. Stab. Time

S-1: Brown, fine to medium GRAVEL, some
fine to medium Sand, trace Silt. Moist.

Time

Electric line encountered at 6.5 feet.
Terminated drilling hole.
Boring terminated at 7 feet. No refusal
encountered.

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Soil samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

-----0'-----

GRAVEL FILL

-----6.5'-----

2.5 0

Fill from 0 - 2.5'

No evidence of any damage
collected.  No samples.

Depth of Casing

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation
Sampling Method: Hand Auger
Drilling Company: Earth Technology/Paratt-Wolff
Foreman: J. Geary
Date Started: 02/07/06
Logged By: D. Iseri

Log of  Boring SB-103

S-1

Sample Information Stratum
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Ground Elevation: 271.9
Datum: NGVD, 1929
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Spoon
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per 6"

LogSample
No.

Depth
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02/08/06

0

0

Soil sample S-4 was submitted for
analytical laboratory analysis (see
report text and tables for
analytes).

Depth of Casing
N/A

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation
Sampling Method: Hand Auger
Drilling Company: Earth Technology/Paratt-Wolff
Foreman: J. Geary
Date Started: 02/08/06
Logged By: D. Iseri

Log of  Boring SB-104

Geologic Description

Date
12:00

Date Finished: 02/08/06
Checked By: D. Carr

Depth to Water
Ground

Groundwater Readings

Depth
(ft)

S-1: Brown, Clayey SILT, some fine to coarse
Sand, trace fine Sand. Moist.

Sheet: 1 of 1

-----10.2'-----

S-2: Tan, SILT, some fine Gravel, little fine
Sand. Dry.

S-3: Gray, fine to medium SAND, some
angular fine Gravel, little Silt. Moist.

S-4: Loose, tan, SILT, some fine Gravel, trace
fine to medium Sand.
Dense/rocky conditions refusal at 10.2 feet.

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

3. Soil sample S-4 was submitted for
analytical laboratory analysis (see report text
and tables for analytes).
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Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation
Sampling Method: Hand Auger
Drilling Company: Earth Technology/Paratt-Wolff
Foreman: J. Geary
Date Started: 02/08/06
Logged By: D. Iseri

Log of  Boring SB-105

Geologic Description

02/08/06 16:00

Date Finished: 02/08/06
Checked By: D. Carr

Depth to Water
Ground

Depth
(ft)
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Sheet: 1 of 1

Date

Description

S-1: Brown, Clayey SILT, trace fine Sand,
trace fine Gravel. Moist.

~2.8

Groundwater Readings

3.25

S-2: Brown, SILT, some fine to medium
Gravel, little Clay. Moist.

S-3: Gray, fine to medium SAND, some
coarse Sand, and fine Gravel, trace Silt. Wet.
Boring terminated at 7.8 feet. No refusal
encountered.

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Soil samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

3.  Boring terminated at 7.8 feet due to
groundwater withdrawl by vacuum.
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SAND FILL
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S-3

Depth of Casing
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Appears to be reworked Glacial
Till that has been used as Soil Fill

Petroleum odor.  This material is
Pipe Fill

Soil sample S-3 was submitted for
analytical laboratory analysis (see
report text and tables for
analytes).
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Stratum

Sample
No.

Depth
(ft)



Depth of Casing

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation
Sampling Method: Hand Auger
Drilling Company: Earth Technology
Foreman: J. Geary
Date Started: 02/09/06
Logged By: G. Morley

Log of  Boring SB-106

Geologic Description

Date Finished: 02/09/06
Checked By: D. Iseri

Depth to Water
Groundwater Readings

Depth
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Likely natural TILL

Sheet: 1 of 1

Date

Description

Ref. Pt. Stab. Time

Stratum

S-1: Brown, SILT, some fine to coarse Gravel,
little fine to coarse Sand, with roots. Moist.

S-3

S-2: Similar to S1.

S-3: Similar to S1.

S-4: Similar to S1. Wet.
Dense/rocky conditions refusal at 9.5 feet.

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

3.  No samples were submitted for laboratory
analysis.

4.  Boring terminated at 9.5 feet without
encountered refusal.
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Geologic Description

02/13/06 12:00

Date Finished: 02/13/06
Checked By: D. Carr

Depth to Water
Ground

Groundwater Readings

Depth
(ft)

Ground Elevation: 272.7
Datum: NGVD, 1929

Depth of Casing

Sheet: 1 of 1

Date

Description

Ref. Pt.
9.0'

Stab. Time

S-1: Brown, SILT, some fine Sand, little fine to
medium Gravel. Moist.

Time
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S-3

S-2: Brown, Clayey SILT, some fine to
medium angular Gravel. Moist.

S-3: Tan, SILT, some Clay, little fine to
medium Sand, and fine Gravel. Wet.
Boring terminated at 9 feet. No refusal
encountered.

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

3.  Boring terminated at 9 feet due to
groundwater withdrawl by vacuum.

-----0'-----

SANDY SILT
FILL

 GLACIAL TILL

-----7.5'-----

-----9'-----

Log of  Boring SB-107

S-2

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation
Sampling Method: Hand Auger
Drilling Company: Earth Technology
Foreman: J. Geary
Date Started: 02/13/06
Logged By: D. Iseri

2.5

7.5

9
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0

 Very rocky, slow advancement to
6.5'

Soil sample S-3 was submitted for
analytical laboratory analysis (see
report text and tables for
analytes).
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Depth of Casing

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation
Sampling Method: Hand Auger
Drilling Company: Earth Technology
Foreman: J. Geary
Date Started: 02/13/06
Logged By: D. Iseri

Log of  Boring SB-108

Geologic Description

Date Finished: 02/13/06
Checked By: D. Carr

Depth to Water
Groundwater Readings

Depth
(ft)

Soil sample S-4 was submitted for
analytical laboratory analysis (see
report text and tables for
analytes).

Sheet: 1 of 1

Date

Description

Ref. Pt. Stab. Time

Stratum

Time

S-1: Brown, SILT, some fine Sand, little fine
Gravel, little Clay. Moist.

Ground Elevation: 274.3
Datum: NGVD, 1929
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S-3

S-2: Brown, SILT, some fine Sand, little Clay.
Moist.

S-3: Brown, Clayey SILT, some angular fine
to medium Gravel, Moist to Wet.

S-4: Brown, Clayey SILT, some Clay, some
fine Sand, little coarse Sand. Wet.
Boring terminated at 10.7 feet. No refusal
encountered.

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Soil samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

3.  Boring terminated at 10.7 feet due to
groundwater withdrawl by vacuum.
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Checked By: D. Carr
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Sheet: 1 of 1

Geologic Description
Description

Log of  Boring SB-109

Ref. Pt. Stab. Time

Stratum

Time

Ground Elevation: 274.7
Datum: NGVD, 1929
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S-1: Brown, SILT, some fine Sand, little,
angular fine Gravel, little Clay. Moist.

Date

6 S-2: Brown, SILT, some fine Sand, some
angular fine to medium Gravel. Moist.

S-3: Gray to brown, fine to medium SAND,
some Silt, and fine Gravel, trace Clay. Wet.
Boring terminated at 9.7 feet. No refusal
encountered.

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Soil samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

3.  Boring terminated at 9.7 feet due to
groundwater withdrawl by vacuum.

-----0'-----

SILT with Sand

SAND PIPE
BACKFILL

-----9.7'-----

S-1

S-2

2.5

9.7

0

0

0

Warm soil, Fill, likely near hot
water pipe.  No pipe fill seen

Looks like pipe backfill.  No real
odor.  Soil sample S-3 was
submitted for analytical laboratory
analysis (see report text and
tables for analytes).
Tried to vac deeper, sucking in
Sand, hole terminated

Depth of Casing

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation
Sampling Method: Hand Auger
Drilling Company: Earth Technology
Foreman: J. Geary
Date Started: 02/13/06
Logged By: D. Iseri

S-3
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Sheet: 1 of 1

Depth of Casing

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation
Sampling Method: Hand Auger
Drilling Company: Earth Technology
Foreman: J. Geary
Date Started: 02/14/06
Logged By: D. Iseri

Log of  Boring SB-110

Geologic Description

Date Finished: 02/15/06
Checked By: D. Carr

Depth to Water
Groundwater Readings

Depth
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Stab. Time

S-1: Brown, Clayey SILT, some fine Sand,
trace fine Gravel. Moist.

Ground Elevation: 275.9
Datum: NGVD, 1929

Stratum

Ref. Pt.

Description

Date

Pipe Fill warm.  With duplicate
SB-110S3, SB-110S3D.  Soil
sample S-3 was submitted for
analytical laboratory analysis (see
report text and tables for
analytes).

Time

-----0'-----

-----12'-----

-----10'-----

TILL

S-2

SILT

S-3

Boring terminated at 13 feet. No refusal
encountered.

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Soil samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

3.  Terminated boring at 13 feet natural
material encountered.

S-4: Brown, Clayey SILT, some fine to
medium Gravel, trace fine Sand. Moist.

S-3: Gray, medium SAND, some Silt, trace
fine and medium Gravel, trace Silt. Moist.

S-2: Brown, Clayey SILT, some fine Gravel,
little fine Sand. Moist.
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Fill, warm

Fill, warm near hot water line
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TILL, natural warm13

10

6

2.5

S-4

1

Log

Sample Information
Spoon
Blows
per 6"

RemarksPen/
Rec
(in.)

PID
Values
(ppm)

Sample
No.

Depth
(ft)



Ref. Pt.
00:00
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Sheet: 1 of 1

Date

Description

Ground Elevation: 271.4
Datum: NGVD, 1929

S-1: Brown to tan, Clayey SILT, some coarse
Sand, trace fine Sand. Moist.

B
A

C
K

U
P

  S
A

N
B

O
R

N
 H

E
A

D
 A

N
D

 A
S

S
O

C
 - 

FI
D

.G
P

J 
 S

A
N

B
O

R
N

 H
E

A
D

 A
N

D
 A

S
S

O
C

.G
D

T 
 0

3/
09

/0
6

Time

Stratum

Stab. Time
8'

SILT with some
Sand

02/15/06

S-2

S-1

-----8'-----

2.5

Silty FILL

6

-----0'-----

Boring terminated at 8 feet. No refusal
encountered.

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Soil samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

3.  Boring terminated at 8 feet due to
groundwater withdrawl by vacuum.

S-3: Tan to orange mottled, SILT, some fine
to medium Gravel, trace fine Sand. Wet.
(GLACIAL TILL).

S-2: Tan to orange mottled, SILT, some fine
Gravel, trace fine Sand. Moist.

-----6'-----

Soil sample S-3 was submitted for
analytical laboratory analysis (see
report text and tables for
analytes).

Geologic Description

Log of  Boring SB-111

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation
Sampling Method: Hand Auger
Drilling Company: Earth Technology
Foreman: J. Geary
Date Started: 02/15/06
Logged By: D. Iseri

Depth of Casing
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Sheet: 1 of 1
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S-1: Brown, Clayey SILT, some fine to
medium Gravel, trace Sand. Moist.

7.5'
Stab. Time

Ground Elevation: 272.6
Datum: NGVD, 1929

Time
15:30

GLACIAL TILL

Depth to Water

2.5

S-3

S-2

S-1

7.5 -----7.5'-----

SILT

-----0'-----

Boring terminated at 7.5 feet. No refusal
encountered.

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Soil samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

3.  Boring terminated at 7.5 feet due to
groundwater withdrawl by vacuum.

S-3: Tan, SILT, some fine to medium Gravel,
some Clay, trace fine Sand. Wet.

S-2: Brown, Clayey SILT, some fine to
medium Gravel, trace Clay, trace fine Sand.
Moist.

Depth of Casing
02/15/06

Geologic Description

5

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation
Sampling Method: Hand Auger
Drilling Company: Earth Technology
Foreman: J. Geary
Date Started: 02/15/06
Logged By: D. Iseri

Date Finished: 02/15/06
Checked By: D. Carr

Soil sample S-3 was submitted for
analytical laboratory analysis (see
report text and tables for
analytes).

0

0

0

Log of  Boring SB-112
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S-1

S-2

S-3

S-4

Groundwater Readings

Log of  Boring SB-201

0

Date Finished: 03/30/06
Checked By: DBC/DAI

Ref. Pt. Stab. TimeTime

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley

Sheet: 1 of 2

Stratum

S-1: Tan, SILT, little fine to coarse Gravel,
trace coarse Sand. Moist.

Description
Geologic Description

6 - 7

S-2: Tan, SILT, trace coarse Sand, trace
Gravel. Moist.

S-3: Tan, SILT, little fine Gravel, trace coarse
Sand. Moist.

S-4: Tan, Clayey SILT, little Gravel, trace
coarse Sand, trace Roots. Moist.

-----0'-----

-----7'-----
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GRAB
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Ground Elevation: 273.4 feet

Datum: IBM Plant Datum
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Date Finished: 03/30/06
Checked By: DBC/DAI

5/5

HSA starting with S-6.

Groundwater Readings

Log of  Boring SB-201

Geologic Description

S-7

S-6

Ref. Pt. Stab. TimeTime

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley

Sheet: 2 of 2

Stratum

S-5: Similar to S-4.

Description

12 - 14 S-6: Pulverized LIMESTONE.  Dry.

S-7: Highly fractured LIMESTONE with 2" of
Clay & Silt fracture filling.

Boring terminated at 14.4 feet upon refusal.

NOTES:
1.  Grab samples were collected with a
stainless steel hand auger.

2. Soil samples were screened for volatile
organic compounds (VOCs) using a MiniRae
2000 Photoionization Detector (PID) with a
10.6 eV lamp, calibrated to a 100 parts per
million by volume (ppmv) isobutylene-in-air
standard using a response factor of 1.0.
Results are presented in ppmv; the typical
detection limit is 1 ppmv. The PID measures
relative levels of VOCs.  Although PID
screening can not be used directly to quantify
VOC concentrations or identify individual
compounds, the results serve as a relative
indicator for the presence of VOCs.

3.  Sample S-5 was submitted for laboratory
analyses (refer to text and tables for
analyses).

4.  Split spoon samples were collected using
a 300 pound hammer.
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Date Finished: 03/31/06
Checked By: DBC/DAI

Ref. Pt.
>14

Stab. TimeTime
04/03/06 07:55

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/29/06
Logged By: G. Morley

Sheet: 1 of 3

Stratum

Ground Surface

Description
Geologic DescriptionDepth

(ft)

0

2

4

6

8

Date Depth of Casing
3 days

S-1: Brown, Clayey SILT, little fine to coarse
Sand, little Gravel. Moist.

Ground Surface

GRAB

S-2: Olive brown, SILT & CLAY, little fine to
coarse Sand, trace Gravel. Moist.

S-3: Similar to S-2, except little Gravel.  Moist.

-----0'-----
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GRAB

0
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Groundwater Readings

Log of  Boring SB-203
Ground Elevation: 275.31 feet

Datum: IBM Plant Datum
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07:55

Groundwater Readings

Log of  Boring SB-203

Geologic Description

Date Finished: 03/31/06
Checked By: DBC/DAI

Ref. Pt.
>14

Stab. Time
Ground Surface04/03/06 3 days

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/29/06
Logged By: G. Morley

Sheet: 2 of 3

Stratum

Description
Depth

(ft)

8

10
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S-4: Tan, Clayey SILT, little Gravel, trace
coarse Sand. Moist.

Time

GRAB

S-5: Red brown, Clayey SILT, some Gravel,
trace fine to coarse Sand. Moist.

S-6: Brown, Clayey SILT, little Gravel, trace
fine to coarse Sand. Moist.

S-7: Similar to S-6, except some Gravel.

-----8'-----

GLACIAL TILL

8 - 9

10 - 11

13.5 -
14.5

15 - 16

GRAB

GRAB

Date

0

0

0

1

S-4

S-5

S-6

S-7

>1404/03/06 07:55

GRAB

PID/FID
Values
(ppm)

Sample
No.

Pen/
Rec
(in)

Remarks

>1404/03/06 07:55 3 days
Depth of Casing

3 days
Depth to Water

Ground Surface

Ground Elevation: 275.31 feet

Datum: IBM Plant Datum
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04/03/06

Groundwater Readings

Log of  Boring SB-203

Geologic Description

Date Finished: 03/31/06
Checked By: DBC/DAI

Ref. Pt.
>14

Time
07:5507:55

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/29/06
Logged By: G. Morley

Sheet: 3 of 3

Stratum

Description

S-8: Soft, red brown, CLAY & SILT, little fine
to coarse Sand, trace Gravel. Moist. Exhibits
green-grey discoloration.

Stab. Time

S-8

S-8A: Highly weathered buff LIMESTONE.
Moist.
Boring terminated at 17.2 feet due to Split
spoon refusal.

NOTES:
1.  Grab samples were collected with a
stainless steel hand auger.

2. Soil samples were screened for volatile
organic compounds (VOCs) using a MiniRae
2000 Photoionization Detector (PID) with a
10.6 eV lamp, calibrated to a 100 parts per
million by volume (ppmv) isobutylene-in-air
standard using a response factor of 1.0.
Results are presented in ppmv; the typical
detection limit is 1 ppmv. The PID measures
relative levels of VOCs.  Although PID
screening can not be used directly to quantify
VOC concentrations or identify individual
compounds, the results serve as a relative
indicator for the presence of VOCs.

3.  Sample S-8 was submitted for laboratory
analyses (refer to text and tables for
analyses).
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15/12 Switched to HSA for sample S-8
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Date Finished: 03/28/06
Checked By: DBC/DAI

Ref. Pt. Stab. TimeTime

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation
Sampling Method: Hand Auger
Drilling Company: Earth Technology
Foreman: J. Geary
Date Started: 03/28/06
Logged By: G. Morley

Sheet: 1 of 2

Stratum

Ground Elevation: 275.5 feet

Datum: IBM Plant Datum

Description

Groundwater Readings

Depth
(ft)

0

2

4
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8

10

Date Depth of Casing

S-1: Brown, Clayey SILT, some fine to coarse
Sand, little Gravel, trace Roots. Moist.

GRAB

BOULDERS and COBBLES - 4 feet to 7 feet.

S-2: Tan, Clayey SILT, little medium to coarse
Sand, little Gravel. Moist. (Petroleum odor).

S-3: Mottled tan, Clayey SILT, some Gravel,
little fine to coarse Sand. Moist.

-----0'-----
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Geologic Description

GRAB

Log of  Boring SB-204
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Depth to Water

Depth
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Stratum

Ground Elevation: 275.5 feet

Datum: IBM Plant Datum
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Boring terminated at 10.5 feet due to refusal.

NOTES:
1.  Grab samples were collected with a
stainless steel hand auger.

2. Soil samples were screened for volatile
organic compounds (VOCs) using a MiniRae
2000 Photoionization Detector (PID) with a
10.6 eV lamp, calibrated to a 100 parts per
million by volume (ppmv) isobutylene-in-air
standard using a response factor of 1.0.
Results are presented in ppmv; the typical
detection limit is 1 ppmv. The PID measures
relative levels of VOCs.  Although PID
screening can not be used directly to quantify
VOC concentrations or identify individual
compounds, the results serve as a relative
indicator for the presence of VOCs.

3. Sample S-3 was submitted for laboratory
analyses (refer to text and tables for
analyses).
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Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation
Sampling Method: Hand Auger
Drilling Company: Earth Technology
Foreman: J. Geary
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S-1: Tan, Clayey SILT, little Gravel, trace
coarse Sand. Moist.

Description

GRAB

S-2: Tan, Clayey SILT, little Gravel, little
medium to coarse Sand. Moist.

S-3: Tan, Clayey SILT, little Gravel, trace
medium to coarse Sand. Moist.
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Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation
Sampling Method: Hand Auger
Drilling Company: Earth Technology
Foreman: J. Geary
Date Started: 03/28/06
Logged By: G. Morley
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S-4: Mottled grey, Clayey SILT, some fine to
coarse Sand, little Gravel. Wet. (Petroleum
odor).
Boring terminated at 10.2 feet at refusal of
vacuum excavation devices.

NOTES:
1.  Grab samples were collected with a
stainless steel hand auger.

2. Soil samples were screened for volatile
organic compounds (VOCs) using a MiniRae
2000 Photoionization Detector (PID) with a
10.6 eV lamp, calibrated to a 100 parts per
million by volume (ppmv) isobutylene-in-air
standard using a response factor of 1.0.
Results are presented in ppmv; the typical
detection limit is 1 ppmv. The PID measures
relative levels of VOCs.  Although PID
screening can not be used directly to quantify
VOC concentrations or identify individual
compounds, the results serve as a relative
indicator for the presence of VOCs.

3.  Sample S-4 was submitted for laboratory
analyses (refer to text and tables for
analyses).
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Ground Surface

S-1: Mottled brown-gray, SILT & CLAY, some
fine to coarse Sand, little Gravel. Moist.

S-2: Olive brown, CLAY & SILT, little Gravel,
little fine to coarse Sand. Moist.

S-3: Brown/tan, Clayey SILT, trace Gravel,
trace coarse Sand. Moist.
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Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley
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Checked By: DBC/DAI

S-9: Similar to S-7 with bands of staining from
18.5 - 19.3'.  Moist.
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Red Brown
GLACIAL TILL
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10 - 12

S-9A: Heavily weathered LIMESTONE.
Moist.
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S-8A: Becomes wet at 17 ft. with apparently
slightly stained soil at 17.5'.  (Moderate
petroleum odor).

S-8: Similar to S-7.  Moist.

S-7: Very soft, red brown, SILT & CLAY, trace
coarse Sand. Moist.

S-6: Similar to S-4.

S-5: Similar to S-4.

S-4: Brown/tan, SILT, some fine to medium
Sand, trace Clay, trace Gravel. Moist.
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Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley
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Ref. Pt.
>12'

Stab. TimeTime
04/03/06 08:00

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley
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3 days

Depth to Water
Ground Surface 3 days

Description

08:00 Ground Surface

S-10: Similar to S-9A,  Moist.

Boring terminated at 20.6 feet.

NOTES:
1.  Grab samples were collected with a
stainless steel hand auger.

2. Soil samples were screened for volatile
organic compounds (VOCs) using a MiniRae
2000 Photoionization Detector (PID) with a
10.6 eV lamp, calibrated to a 100 parts per
million by volume (ppmv) isobutylene-in-air
standard using a response factor of 1.0.
Results are presented in ppmv; the typical
detection limit is 1 ppmv. The PID measures
relative levels of VOCs.  Although PID
screening can not be used directly to quantify
VOC concentrations or identify individual
compounds, the results serve as a relative
indicator for the presence of VOCs.

3.  Sample S-8A was submitted for laboratory
analyses (refer to text and tables for
analyses).
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Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley

Ground Elevation: 275.6 feet

Datum: IBM Plant Datum
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6 S-1: Tan, Clayey SILT, little Gravel, trace
coarse Sand, trace Roots. Moist.

3 days

S-2: Similar to S-1.

(COBBLES from 6 to 9 feet).
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Geologic Description

Ground Surface
Time Stab. Time
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Ref. Pt.

Date Finished: 03/31/06
Checked By: DBC/DAI

07:50

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley

Log of  Boring SB-208

Groundwater Readings

Ground Surface 3 days

Depth
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Ground Surface 3 days

S-3: Brown, fine to coarse SAND, little Gravel,
trace, Clay and Silt. Moist.
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S-6: Similar to S5 with phylite Schist cobble
from 14.3 to 14.8 feet.  Moist.

S-5: Medium dense, tan to red brown, SILT &
CLAY. some phylite Schist clasfs, trace fine to
coarse Sand. Moist.

S-4: Tan, Clayey SILT, little Gravel, little fine
to coarse Sand. Moist.
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Geologic Description

Date Finished: 03/31/06
Checked By: DBC/DAI

Ref. Pt.
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Stab. TimeTime
04/03/06 07:50

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley

Ground Elevation: 275.6 feet

Datum: IBM Plant Datum
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S-7: Very dense, tan to red-brown, Clayey
SILT, some fine to coarse Sand, little Gravel.
Dry. (Augered through rock to 18 feet).
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FILL100/4"

18 - 18.1

0

LIMESTONE
Bedrock

0 -----18.1'-----
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Boring terminated at 18.1 feet.

NOTES:
1.  Grab samples were collected with a
stainless steel hand auger.

2. Soil samples were screened for volatile
organic compounds (VOCs) using a MiniRae
2000 Photoionization Detector (PID) with a
10.6 eV lamp, calibrated to a 100 parts per
million by volume (ppmv) isobutylene-in-air
standard using a response factor of 1.0.
Results are presented in ppmv; the typical
detection limit is 1 ppmv. The PID measures
relative levels of VOCs.  Although PID
screening can not be used directly to quantify
VOC concentrations or identify individual
compounds, the results serve as a relative
indicator for the presence of VOCs.

3.  Samples S-3 and S-6 were submitted for
laboratory analyses (refer to text and tables
for analyses).

S-8: Pulverized LIMESTONE.  Dry.
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Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary
Date Started: 03/29/06
Logged By: G. Morley
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Ground Surface
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S-1: Brown, SILT & CLAY, trace Gravel.
Moist.
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S-3: Tan, SILT & CLAY, trace Gravel, trace
fine to coarse Sand. Moist.

S-2: Tan, Clayey SILT, trace Gravel. Moist.
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Sheet: 2 of 3

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary
Date Started: 03/29/06
Logged By: G. Morley
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S-4: Tan, SILT & CLAY, trace fine Gravel,
trace fine to coarse Sand. Moist.

Ground Elevation: 271.1 feet

Datum: IBM Plant Datum
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-----14'-----
S-7: Red brown, CLAY & SILT, trace Gravel.
Moist.

S-6: Similar to S5.

S-5: Tan, CLAY & SILT, little fine to coarse
Sand, trace Gravel. Moist.

10 - 11

S-6

Ground Surface
Ground Surface

1 day
3 days

14:00
19:40

03/30/06
04/13/06

GRAB

S-7

Groundwater Readings

S-5

S-4

0

0

0

0

>16'
>14.7'

Spoon
Blows

per 6 in

PID/FID
Values
(ppm)

Sample
No.

1 day
3 days

14:00
19:40

03/30/06
04/13/06

>16'
>14.7'

Log
Pen/
Rec
(in)

Remarks
Sample Information

Depth
(ft)



Depth
(ft)

Date Finished: 03/31/06
Checked By: DBC/DAI

Ref. Pt.
>16'

>14.7'

Stab. TimeTime
03/30/06
04/13/06

14:00
19:40

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary
Date Started: 03/29/06
Logged By: G. Morley

Sheet: 3 of 3

Stratum
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S-8: Red brown, CLAY & SILT, some fine to
coarse Gravel, (weathered Limestone).

Ground Elevation: 271.1 feet

Datum: IBM Plant Datum

Ground Surface
Ground Surface

1 day
3 days

Date

16

18

20

22

24

Log of  Boring SB-209

Depth to Water

18 - 18.3

S-8

0

0

100/4" 4/10 Switched to HSA for S-9

16 - 17

Red Brown
GLACIAL TILL

-----18.3'----- Boring terminated at 18.3 feet at refusal.

NOTES:
1.  Grab samples were collected with a
stainless steel hand auger.

2. Soil samples were screened for volatile
organic compounds (VOCs) using a MiniRae
2000 Photoionization Detector (PID) with a
10.6 eV lamp, calibrated to a 100 parts per
million by volume (ppmv) isobutylene-in-air
standard using a response factor of 1.0.
Results are presented in ppmv; the typical
detection limit is 1 ppmv. The PID measures
relative levels of VOCs.  Although PID
screening can not be used directly to quantify
VOC concentrations or identify individual
compounds, the results serve as a relative
indicator for the presence of VOCs.

3.  Sample S-9 was submitted for laboratory
analyses (refer to text and tables for
analyses).

S-9: Very dense, buff, disintegrated
LIMESTONE. Dry.

GRAB

03/30/06
04/13/06

Groundwater Readings

Ground Surface
Ground Surface

S-9

14:00
19:40

Geologic Description

>16'
>14.7'

Ground Surface
Ground Surface

1 day
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14:00
19:40

03/30/06
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>14.7'

1 day
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Log
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per 6 in
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Values
(ppm)

Sample
No.

Pen/
Rec
(in)

Sample Information

Depth
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Stab. Time

Description

Stratum

Sheet: 1 of 2

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/29/06
Logged By: G. Morley

07:45

Log of  Boring SB-210

Time

Depth
(ft)

>8.7'
Ref. Pt.

Date Finished: 03/31/06
Checked By: DBC/DAI

04/13/06 3 daysGround Surface

S-1: Tan, Clayey SILT, little coarse Sand,
trace Gravel. Moist.

Ground Elevation: 271.09 feet

Datum: IBM Plant Datum

Depth to Water Depth of CasingDate
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Groundwater Readings

Ground Surface

-----6'-----

8 - 10

7 - 8

5 - 6

2.5 - 3.5

GLACIAL TILL

Geologic Description

GRAB

-----0'-----

S-4: Medium dense, brown, SILT & CLAY,
some Gravel, little fine to coarse Sand. Moist.

S-3: Brown, CLAY & SILT, some fine to
coarse Gravel, trace fine to coarse Sand.
Moist.

S-2: Red BROWN, Clayey SILT, little fine to
medium Sand, trace Gravel. Moist.

FILL

0 Switched to HSA for S-424/13S-4
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Sample Information

3 days07:4504/13/06 >8.7'
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LogDepth
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Depth to Water

Sheet: 2 of 2

Stratum

Description
Depth

(ft)
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3 days04/13/06 Ground Surface

Ground Elevation: 271.09 feet

Datum: IBM Plant Datum
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S-5: Dense to very dense buff disintegrated
LIMESTONE.  Moist.

Depth of Casing
Ground Surface

Boring terminated at 11.9 feet at refusal.

NOTES:
1.  Grab samples were collected with a
stainless steel hand auger.

2. Soil samples were screened for volatile
organic compounds (VOCs) using a MiniRae
2000 Photoionization Detector (PID) with a
10.6 eV lamp, calibrated to a 100 parts per
million by volume (ppmv) isobutylene-in-air
standard using a response factor of 1.0.
Results are presented in ppmv; the typical
detection limit is 1 ppmv. The PID measures
relative levels of VOCs.  Although PID
screening can not be used directly to quantify
VOC concentrations or identify individual
compounds, the results serve as a relative
indicator for the presence of VOCs.

3.  Sample S-5 was submitted for laboratory
analyses (refer to text and tables for
analyses).

-----10'-----

-----11.9'-----

Disintegraded
LIMESTONE

10 - 11.9 5
7
24

100/5"

S-5 23/22

>8.7'04/13/06

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/29/06
Logged By: G. Morley

3 days07:45

Groundwater Readings

Log of  Boring SB-210

Geologic Description

Date Finished: 03/31/06
Checked By: DBC/DAI

Ref. Pt.
>8.7'

Stab. TimeTime
07:45

Log
Spoon
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PID/FID
Values
(ppm)

Sample
No.
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Remarks
Sample Information
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(ft)



APPENDIX C.3 
MONITORING WELL LOGS 



Top of Casing

S-4

S-5

24/11

24/19

15/15

26/11

11/10

Locking Steel Guard
Pipe Set in Concrete
(-2.3 to 4')

2" I.D. Schedule 40 PVC
Riser (-2.3 to 8')

Bentonite Seal (4 to 6')

#0 U.S. Silica Filter Sand
(6 to 18')

S-2

S-1

Groundwater Readings

Log of  Monitoring Well MW-1A/MW426

Geologic Description

S-1: Medium stiff, SILT & CLAY, little fine to
coarse Sand, little Gravel. Moist.

Date Finished: 02/09/06
Checked By: D. Iseri

2" I.D. (0.01" - slot) PVC
Well Screen (8 to 18')

16 - 16.9

S-2: Hard, SILT & CLAY, little fine to coarse
Sand, little fine Gravel. Wet.

S-3: Hard, SILT & CLAY, little fine to coarse
Sand, trace Gravel. Wet.

S-4: Hard, SILT, little fine to coarse Sand,
little fine to coarse Gravel. Moist.

S-5: Moist.

-----0'-----

-----11.5'-----

FILL

GLACIAL TILL

8 - 10

10 - 12

S-3

14 - 15.2

Ref. Pt.

2
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50/.4
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50/.2

42
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70
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12 - 12.9

Depth
(ft)

Sample Information

Log
Spoon
Blows

per 6 in

PID/FID
Values
(ppm)

Sample
No.

10.96'

Well DescriptionWell
Diagram

10.96'02/16/06 15:09 20.12'

Pen/
Rec
(in)

Stratum
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Depth
(ft) Description

Date

Sheet: 1 of 2

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 1/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology/Paratt-Wolff
Foreman: J. Geary/D. Thoma
Date Started: 02/08/06
Logged By: G. Morley

15:0902/16/06
Time Stab. Time
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Ground Elevation: 274.4 feet
TOC Elevation: 276.63 feet

Datum:

Depth to Water
20.12'

Depth of Casing



02/16/06

Log of  Monitoring Well MW-1A/MW426

Geologic Description

Date Finished: 02/09/06
Checked By: D. Iseri

Ref. Pt.
10.96'

Time
15:09

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 1/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology/Paratt-Wolff
Foreman: J. Geary/D. Thoma
Date Started: 02/08/06
Logged By: G. Morley

Sheet: 2 of 2

Stratum

Description

S-6:

Depth
(ft)

Stab. Time

Boring terminated at 18.2 feet

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Soil samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

3.  No soil samples were submitted for
laboratory analysis.

-----18.2'-----
GLACIAL TILL

18 - 18.2 50/.2 '---

Groundwater Readings

2/0

10.96'02/16/06 15:09 20.12'Top of Casing
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per 6 in

PID/FID
Values
(ppm)

Sample
No. Log

Pen/
Rec
(in)

Sample Information
Well DescriptionWell

Diagram

Date Depth of Casing
20.12'

Depth to Water
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Ground Elevation: 274.4 feet
TOC Elevation: 276.63 feet

Datum:



1S-5

S-4

S-3

S-2

S-1

1

50/.5 1

S-8

0

0

0

0

50/.4

1

2" I.D. Schedule 40 PVC
Riser (0 to 4')

Top of Casing

S-1: Clayey SILT and fine to coarse Gravel,
little fine to coarse Sand. Wet.

2" I.D. (0.01" - slot) PVC
Well Screen (8 to 18')

S-6

Bentonite Seal (4 to 6')

S-7

6" I.D. Locking Steel
Guard Pipe Set in
Concrete (-3 to 4')

5/0

15/12

6/12

24/20

20/0

10
22
26
31

#0 U.S. Silica Filter Sand
(6 to 19.3')

S-8:

-----7.2'-----

-----5.5'-----

-----1'-----

-----0'-----

26
38

50/.3

TOPSOIL

S-7:

S-6:

S-5: Hard, SILT, little Gravel, trace Sand.
Moist.

S-4: Wet.

S-3: SILT & CLAY, little fine to coarse Sand,
trace Gravel. Moist.

S-2: Clayey SILT. Moist.

12 - 12.5

5
10
10

50/2

-----10'-----

14 - 15.3

10 - 12

8 - 9.7

GLACIAL TILL

FILL

SILT

FILL

16 - 16.4

02/16/06

Depth
(ft)

Well
Diagram

8.1'12:10 20.23'

Well Description
Sample Information

Pen/
Rec
(in)

LogSample
No.

PID/FID
Values
(ppm)

Spoon
Blows

per 6 in

8.1'

Stratum

Sheet: 1 of 2

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum  Excavation/ 3 1/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology/Paratt-Wolff
Foreman: J. Geary/G. Lansing
Date Started: 02/07/06
Logged By: G. Morley

12:1002/16/06
Stab. TimeRef. Pt.

Date Finished: 02/07/06
Checked By: D. Iseri

Geologic Description

Log of  Monitoring Well MW-2/MW427

Groundwater Readings
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20.23'

LO
G

 O
F 

B
O

R
IN

G
  2

61
8 

A
O

C
 P

H
A

S
E

 I.
G

P
J 

 0
31

50
6 

S
H

A
.G

D
T 

 S
:\P

O
R

D
A

TA
\G

IN
T\

O
LD

 G
IN

T 
LI

B
R

A
R

IE
S

\0
31

40
6 

S
H

A
.G

LB
  0

8/
08

/0
6

Ground Elevation: 271.7 feet
TOC Elevation: 273.45 feet

Datum:
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12:10

Log of  Monitoring Well MW-2/MW427

Geologic Description

Date Finished: 02/07/06
Checked By: D. Iseri

Ref. Pt.
8.1'

Stab. Time

18

20

22

24

26

28

30

32

34

36

02/16/06

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum  Excavation/ 3 1/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology/Paratt-Wolff
Foreman: J. Geary/G. Lansing
Date Started: 02/07/06
Logged By: G. Morley

Sheet: 2 of 2

Stratum

Description
Depth

(ft)

S-9: Hard, SILT, little fine Gravel, little fine to
coarse Sand.

Time

Boring terminated at 19.3 feet

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Soil samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

3.  Soil sample S-3 was submitted for
analytical laboratory analysis (see report text
and tables for analytes).

4.  Encountered auger refusal at 9.7 ft. moved
location 9 ft. to north and continued logging
from 10 ft. bgs.

5.  Vacuum excavated to 7.3.

-----19.3'-----

GLACIAL TILL18 - 19.3 26
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Groundwater Readings

16/12

8.1'02/16/06 12:10 20.23'Top of Casing
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No. Log

Well DescriptionWell
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Rec
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Depth to Water
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Ground Elevation: 271.7 feet
TOC Elevation: 273.45 feet
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S-5

1

24/17

24/19

24/14

S-9

S-8

4/9

S-6

2" I.D. Schedule 40 PVC
Riser (0 to 4')

S-4

S-3

S-2

S-1

1

1

Log of  Monitoring Well MW-3/MW428

S-7

Top of Casing

S-1: SILT. Moist.

24/21

0

#0 U.S. Silica Filter Sand
(7 to 22.4')

2" I.D. (0.01" - slot) PVC
Well Screen (9 to 19')

Bentonite Seal (5 to 7')

Sand (4 to 5')

6" I.D. Locking Steel
Guard Pipe Set in
Concrete (-2.7 to 9')

S-9:

1

TOPSOIL

-----3.5'-----

-----1'-----

-----0'-----

GLACIAL TILL

8 - 10

S-8:

S-7:

S-6:

S-5: Medium stiff, SILT, little fine to coarse
Sand, trace fine Sand. Moist.

S-4: Clayey SILT, little fine to coarse Gravel,
trace Sand. Moist.

S-3: SILT, little fine to coarse Gravel, trace
Sand. Moist. (weathered and oxidized).

S-2: SILT, little fine to coarse Sand, little fine
to coarse Gravel. Moist.

3
2
2
2

0

0

0

0

50/.3

31
37
42
46

SILT with
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GRAVEL FILL
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Groundwater Readings
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Sample
No.

PID/FID
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(ppm)

Log

Sample Information
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Geologic DescriptionSpoon
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20.67'14:0002/16/06 12.92'
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Stratum

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 1/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology/Paratt-Wolff
Foreman: J. Geary/D. Thoma
Date Started: 02/07/06
Logged By: G. Morley

Date
02/16/06

Time Stab. Time
12.92'

Ref. Pt.

Date Finished: 02/08/06
Checked By: D. Iseri

Sheet: 1 of 2
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Ground Elevation: 271.8 feet
TOC Elevation: 274.42 feet

Datum:

Depth to Water
20.67'

Depth of Casing



Ref. Pt.
02/16/06 14:00 20.67'Top of Casing

Groundwater Readings

Log of  Monitoring Well MW-3/MW428

Geologic Description

Date Finished: 02/08/06
Checked By: D. Iseri

12.92'
Stab. TimeTime

02/16/06 14:00

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 1/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology/Paratt-Wolff
Foreman: J. Geary/D. Thoma
Date Started: 02/07/06
Logged By: G. Morley

Sheet: 2 of 2

Stratum

S-10:

50/.4

S-11: Wet.

S-12:
Boring terminated at 22 feet

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Soil samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

Soil sample S-4 was submitted for analytical
laboratory analysis (see report text and tables
for analytes).
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Ground Elevation: 271.8 feet
TOC Elevation: 274.42 feet
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Ground
Top of Casing

#0 U.S. Silica Filter Sand
(10 to 12')

2" I.D. (0.01" - slot) PVC

Groundwater Readings

Cement Grout (3 to 8')

Time

S-1: SILT & CLAY, little fine Gravel, trace
Sand. Moist.

Stratum

Sheet: 1 of 2

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 1/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology/Paratt-Wolff
Foreman: J. Geary/D. Thoma
Date Started: 02/07/06
Logged By: G. Morley

Log of  Monitoring Well MW-4/MW429

02/08/06
02/16/06

Geologic Description

Stab. Time
17.5'

21.92'

Ref. Pt.

Date Finished: 02/08/06
Checked By: D. Iseri

6" I.D. Locking Steel
Guard Pipe Set in
Concrete (-2.9 to 12')

11:11
09:00

32
34
56

S-2:

S-3: Clayey SILT, little fine Gravel, trace fine
Sand. Moist.

S-4: Hard, SILT, little Sand, little Gravel.
Moist.

S-5:

-----0'-----

-----7'-----

FILL

GLACIAL TILL

14 - 16

16 - 17.5

Bentonite Seal (8 to 10')

S-1

2" I.D. Schedule 40 PVC
Riser (0 to 3')

24/12

24/15

S-5

S-4

S-2

5
14
22
25

0

0

0

0

0

S-3

Description
PID/FID
Values
(ppm)

Sample
No.

Depth
(ft)

0 hrs.20'
21.47'

11:11
09:00

02/08/06
02/16/06

17.5'
21.92'

Pen/
Rec
(in)

Well
Diagram Well Description

Date Depth of Casing
20'

21.47'
0 hrs.

Depth to Water
Ground

Top of Casing

Ground Elevation: 274.8 feet
TOC Elevation: 277.62 feet

Datum:
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6

8

10

12

14

16

Spoon
Blows

per 6 in

Sample Information

Depth
(ft) Log

LO
G

 O
F 

B
O

R
IN

G
  2

61
8 

A
O

C
 P

H
A

S
E

 I.
G

P
J 

 0
31

50
6 

S
H

A
.G

D
T 

 S
:\P

O
R

D
A

TA
\G

IN
T\

O
LD

 G
IN

T 
LI

B
R

A
R

IE
S

\0
31

40
6 

S
H

A
.G

LB
  0

8/
08

/0
6



Stab. Time
0 hrs.Ground

Top of Casing

Groundwater Readings

Log of  Monitoring Well MW-4/MW429

Geologic Description

Date Finished: 02/08/06
Checked By: D. Iseri

18

20

22

24

26

28

30

32

34

36

17.5'
21.92'

02/08/06
02/16/06

Time
02/08/06
02/16/06

11:11
09:00

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 1/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology/Paratt-Wolff
Foreman: J. Geary/D. Thoma
Date Started: 02/07/06
Logged By: G. Morley

Sheet: 2 of 2

Stratum

Description

S-6: Very stiff, Clayey SILT, some fine to
coarse Gravel, little fine to coarse Sand. Wet.

Depth
(ft)

Ref. Pt.

12
4
15
46

S-7: Very stiff, Clayey SILT, little fine Gravel,
little fine to coarse Sand. Wet.

Boring terminated at 22 feet

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Soil samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

3.  Soil sample S-3 was submitted for
analytical laboratory analysis (see report text
and tables for analytes).

4.  Vacuum excavated to 7 ft.

-----18'-----

-----22'-----

GLACIAL TILL

GLACIAL TILL

18 - 20

20 - 22

20'
21.47'

12
10
15
14

11:11
09:00

0

0

S-6

S-7

24/12

24/9

Well Screen (12 to 22')

17.5'
21.92'

Sample
No.

Spoon
Blows

per 6 in

PID/FID
Values
(ppm)

Log
Pen/
Rec
(in)

Well DescriptionWell
Diagram

0 hrs.
Depth to Water

Ground
Top of Casing

Ground Elevation: 274.8 feet
TOC Elevation: 277.62 feet

Datum:

Depth of CasingDate
20'

21.47'
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Depth
(ft)

Sample Information



SANDY SILT

S-1: SILT, some fine Sand. Moist. (FILL).

S-2: Medium SAND, some coarse Sand, trace
Silt. Moist. (Pipe backfill, warm).

S-3: SILT, some fine to medium Sand. Moist.
Visible petroleum staining.

S-4: SILT, some fine Sand & Gravel. Moist.
(natural TILL).

S-5: SILT, some fine to medium Gravel, trace
Sand. Wet. @ 14 - 15' then dry to 17'.

-----0'-----

-----4'-----

-----8'-----

-----10'-----

S-3

S-2

Top of Casing

51

Ground Elevation: 276.2 feet
TOC Elevation: 278.12 feet

Datum:

65

SILT

0.0

SAND PIPE
BACKFILL

14 - 17 GLACIAL TILL

0.0
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S-1

PID/FID
Values
(ppm)

Spoon
Blows

per 6 in
Log

Sample Information

Depth
(ft)

Top of Casing
Depth to Water

19.75'
Depth of Casing

110

Pen/
Rec
(in)

-2

0

2

4

6

8

10

12

14

16

18

Depth
(ft) Description

Date
19.75'10:3802/21/06 18.42'

Well
DiagramSample

No.
Well Description

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/Geoprobe
Sampling Method: Hand Auger/Macrocore
Drilling Company: Earth Technology/Paratt-Wolff
Foreman: J. Geary
Date Started: 02/14/06
Logged By: D. Iseri

Groundwater Readings

1" I.D. (0.01-slot) PVC
Screen (8 to 18.5')

#0 U.S. Silica Filter Sand
(6 to 18.5')

Bentonite Seal (4 to 6')

1" I.D. Schedule 40 PVC
Riser (0 to 8')

6" I.D. Locking Steel
Guard Pipe Set in
Concrete (0 to 4')

Stratum

S-5

Sheet: 1 of 2Log of  Monitoring Well MW-5/MW430

Geologic Description

Date Finished: 02/16/06
Checked By: D. Carr

Ref. Pt.
18.42'

Stab. TimeTime
02/21/06 10:38

S-4



Description

Date Finished: 02/16/06
Checked By: D. Carr

Ref. Pt.
18.42'

Stab. TimeTime
02/21/06 10:38

Project: AOC-1, Phase I
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/Geoprobe
Sampling Method: Hand Auger/Macrocore
Drilling Company: Earth Technology/Paratt-Wolff
Foreman: J. Geary
Date Started: 02/14/06
Logged By: D. Iseri

Depth to Water

Stratum

Log of  Monitoring Well MW-5/MW430

Depth
(ft)

18

20

22

24

26

28

30

32

34

36

38

Date Depth of Casing
Top of Casing

Sheet: 2 of 2

S-6: Wet.

S-7: Moist.

Boring terminated at 22 feet

NOTES:
1.  As noted on the log, drilling and soil
sampling was conducted/initiated using
vacuum excavation air knife techniques.  Soil
samples were collected at regular intervals
with a manual stainless steel auger device.

2.  Soil samples were screened for volatile
organic compounds (VOCs) using a Photovac
Model 2020 Photoionization Detector (PID).
The PID was equipped with a 10.6 eV lamp
calibrated to a 100 part per million (ppm)
isobutylene standard.  The typical detection
limit for the instrument is 1 ppm.

3.  On 2/15/06 advanced 2" Geoprobe from
14' to 22'.  Soil sample wet at 14' to 15' and
20' to 21'.

- Then attempted to open hole with 3"
diameter probes to allow well installation -
unable to get probe past 16'.

-  Redrilling with ~ 2" probe.

- Unable to get 2" probe past 18.5'.  Setting 1"
well at 18.5' with 10' screen.

4. Soil sample S-4 was submitted for
analytical laboratory analysis (see report text
and tables for analytes).

-----22'-----

GLACIAL TILL20 - 21

21 - 22

49

S-7

Geologic Description

18.42'02/21/06 10:38 19.75'

Groundwater Readings

Top of Casing

S-6

Pen/
Rec
(in)

19.75'

Spoon
Blows

per 6 in

Well DescriptionWell
DiagramSample

No.

Ground Elevation: 276.2 feet
TOC Elevation: 278.12 feet

Datum:
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PID/FID
Values
(ppm)

Depth
(ft)

Sample Information

Log



Stab. Time
Ground Surface
Top of Casing

Groundwater Readings

Log of  Monitoring Well SB-202/MW431

Geologic Description

Date Finished: 03/30/06
Checked By: DBC/DAI

>15.4
19.29'

Time
03/29/06
04/12/06

09:45

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley

Sheet: 1 of 3

Stratum

Description
Depth

(ft)

S-1: Brown, fine to coarse SAND, some fine
to coarse Gravel. Moist.

0

2

4

6

8

Ref. Pt.

GRAB

S-2: Tan, Clayey SILT, some fine to coarse
Gravel, trace fine to coarse Sand. Moist.

(COBBLES & BOULDERS - 5 ft. to 7 ft.).

S-3: Tan, SILT, trace coarse Sand. Moist.

-----0'-----

-----7'-----

FILL

GLACIAL TILL

2 - 3

4 - 5

8 - 9

GRAB

GRAB

0

0

0

S-1

S-2

S-3

Flushmount roadbox set
in concrete (0 to 2')

Sand (2 to 5')

2" Schedule 40 PVC
Riser (0.3 to 11')

Bentonite Seal (5 to 7')

Sample
No.

Pen/
Rec
(in)

Well
Diagram

>15.4
19.29'

03/29/06
04/12/06

09:45 17 hrs.Ground Surface
Top of Casing

>15.4
19.29'

03/29/06
04/12/06

09:45 17 hrs.

Well Description

Depth to Water
Ground Surface
Top of Casing

Ground Elevation: 274.03 feet
TOC Elevation: 273.71 feet

Datum: IBM Plant Datum
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Depth of Casing
17 hrs.

PID/FID
Values
(ppm)

Depth
(ft)

Sample Information

Log
Spoon
Blows

per 6 in

Date



2" I.D. PVC (0.01-inch
clot) Well Screen (11 to
21')

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley

03/29/06
04/12/06

>15.4
19.29'

17 hrs.Ground Surface
Top of Casing

U.S. Silica W.G. #2 Filter
Sand (7 to 21')

24/14

24/12

S-9A

S-9

S-8

S-4: Tan, Clayey SILT, some Gravel, trace
fine to coarse Sand. Moist.

03/29/06
04/12/06

Time Stab. Time
>15.4
19.29'

09:45
Date Finished: 03/30/06
Checked By: DBC/DAI

S-5

Geologic Description

Log of  Monitoring Well SB-202/MW431

Groundwater Readings
Ref. Pt.

GLACIAL TILL

17.7 - 19

17 - 17.7

15 - 17

14 - 15

13 - 14

S-7

10 - 11

GRAB

S-9A: Similar to S-7.

S-9: Loose, brown to red brown, fine to
coarse SAND, some Gravel, little Silt. Wet.
(Petroleum odor).

S-8: Similar to S-9.

S-7: Tan, Clayey SILT, some Gravel, little fine
to coarse Sand. Moist.

S-6: Tan, Clayey SILT, little fine to coarse
Sand, trace Gravel. Moist.

S-5: Tan, Clayey SILT, little Gravel, trace
medium to coarse Sand. Moist.

12 - 13

0

Sheet: 2 of 3

S-4

75

67

35

0

0

GRAB

1
8

1
1

1
2
1
1

GRAB

GRABS-6 0

Sample Information

Sample
No.

Pen/
Rec
(in)

PID/FID
Values
(ppm)

Spoon
Blows

per 6 in

09:45 17 hrs.09:4503/29/06
04/12/06

>15.4
19.29'

Well DescriptionWell
DiagramLog

Depth to Water
17 hrs.

Depth of CasingDate
Ground Surface
Top of Casing

10

12

14

16

18

Ground Elevation: 274.03 feet
TOC Elevation: 273.71 feet

Datum: IBM Plant Datum

Depth
(ft) Description

Stratum

Depth
(ft)

Ground Surface
Top of Casing
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Bentonite (21 to 23.2')

S-10

09:4503/29/06
04/12/06

>15.4
19.29'

Ground Surface
Top of Casing

>15.4
19.29'

24/12

S-12

S-11B

S-11A

S-11

Stab. Time
Groundwater Readings

Ref. Pt.

S-10: Similar to S-7.

17 hrs.

Log of  Monitoring Well SB-202/MW431

3

Ground Surface
Top of Casing

17 hrs.09:4503/29/06
04/12/06

Geologic Description

S-10A

19 - 19.2

Heavily
Weathered

LIMESTONE

GLACIAL TILL

-----23.2'-----

21 - 21.7

21.7 -
22.3

Boring terminated at 23.3 feet upon refusal.

NOTES:
1.  Grab samples were collected with a
stainless steel hand auger.

2. Soil samples were screened for volatile
organic compounds (VOCs) using a MiniRae
2000 Photoionization Detector (PID) with a
10.6 eV lamp, calibrated to a 100 parts per
million by volume (ppmv) isobutylene-in-air
standard using a response factor of 1.0.
Results are presented in ppmv; the typical
detection limit is 1 ppmv. The PID measures
relative levels of VOCs.  Although PID
screening can not be used directly to quantify
VOC concentrations or identify individual
compounds, the results serve as a relative
indicator for the presence of VOCs.

3.  Split spoon samples were collected using
a 300 pound hammer.

4.  Samples S-9 and S-11 were submitted for
laboratory analyses (refer to text and tables
for analyses).

S-12: Very dense, highly weathered, buff
LIMESTONE. Moist.

S-11B: Similar to S-11.  Moist.

S-11A: Very dense, buff, pulverized
LIMESTONE. Dry.

S-11: Very dense, brown to buff, fine to
coarse SAND and GRAVEL, little Silt. Wet.

S-10A: Soft, buff, highly weathered
LIMESTONE changing to blue-grey highly
fractured, moderately weathered LIMESTONE
at 19.8'.  Wet at 19.8'.

-----19.2'-----

39
26

76

95

78

62

2

19.2 - 21

23
50/2"

>15.4
19.29'

1
1
1
1

23 - 23.2

22.3 - 23

50/4"

PID/FID
Values
(ppm)

Sample
No. Log

Sample Information

Date Finished: 03/30/06
Checked By: DBC/DAI

Time

Spoon
Blows

per 6 in

Well
Diagram

Pen/
Rec
(in)

Well DescriptionDepth
(ft)

Date

18

20

22

24

26

17 hrs.
Depth to Water

Description

Stratum

Sheet: 3 of 3

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/ 3 3/4" HSA
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley

09:4503/29/06
04/12/06

Depth
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Depth of Casing
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Ground Elevation: 274.03 feet
TOC Elevation: 273.71 feet

Datum: IBM Plant Datum

Ground Surface
Top of Casing



Top of Casing

Sheet: 1 of 5

Stratum

Description
Depth

(ft)

-2

0

2

4

Date
04/12/06

S-1: Tan, Clayey SILT, little Gravel, trace
coarse Sand. Moist.

Depth of CasingDepth to Water
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Ground Elevation: 273.26 feet
TOC Elevation: 276.30 feet

Datum: IBM Plant Datum

Time

S-2: Tan, Clayey SILT, some Sand, trace fine
to coarse Gravel. Moist.

-----0'-----

FILL

2 - 3

4 - 5

GRAB

GRAB

0

0

S-1

S-2

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/Drive & Wash (NW)
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley

Log of  Monitoring Well SB-207/MW432

Stab. Time
22.04'

Ref. Pt.

Date Finished: 04/03/06
Checked By: DBC/DAI

6" protective steel casing
set in concrete seal (0 to
4')

Geologic Description

Groundwater Readings

Sample
No.

Pen/
Rec
(in)

Well Description

22.04'04/12/06 22.04' Top of Casing04/12/06 22.04'04/12/06 Top of Casing04/12/06 22.04'

Well
Diagram

PID/FID
Values
(ppm)

Top of Casing

Depth
(ft)

Spoon
Blows

per 6 in

Sample Information

Top of Casing

Log



Groundwater Readings

22.04'
Ref. Pt.

Date Finished: 04/03/06
Checked By: DBC/DAI

Time

Log of  Monitoring Well SB-207/MW432

04/12/06 Top of Casing04/12/06 22.04'

Ground Elevation: 273.26 feet
TOC Elevation: 276.30 feet

Datum: IBM Plant Datum

Geologic DescriptionDepth
(ft)

Top of CasingTop of Casing
Depth of Casing

S-3: Tan, Clayey SILT, little Gravel, trace
coarse Sand. Moist.

Stab. Time

2" Schedule 40 PVC
Riser (-2.9 to 23.5')

Description

Stratum

Sheet: 2 of 5

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/Drive & Wash (NW)
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley

6

8

10

12

-----11.2'-----

10 - 10.5

8 - 9

6 - 7

Highly
Weathered

LIMESTONE

GLACIAL TILL

-----13'-----

-----7'-----

S-6: Similar to S5 with pulverized
LIMESTONE in tip of spoon.  Moist.

S-5: Tan, Clayey SILT, little fine to coarse
Sand. Moist.

S-4: Tan, Clayey SILT, trace coarse Sand,
trace Gravel. Moist.

FILL

0

Collapsed Formation
Material (4 to 7')

11/11S-6

S-5

S-4

S-3

10.5 -
11.4

0

Depth to Water

0

37
47/5"

GRAB

GRAB

GRAB

0

Pen/
Rec
(in)

Sample
No.

PID/FID
Values
(ppm)

Date

Spoon
Blows

per 6 in
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22.04'

Stratum

Sheet: 3 of 5

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/Drive & Wash (NW)
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley

04/12/06

Description

Stab. TimeRef. Pt.

Date Finished: 04/03/06
Checked By: DBC/DAI

Geologic Description

Log of  Monitoring Well SB-207/MW432

TimeDate
Top of Casing

S-7: Stiff, red-brown, CLAY & SILT. little
highly weathered LIMESTONE. Moist.

Ground Elevation: 273.26 feet
TOC Elevation: 276.30 feet

Datum: IBM Plant Datum

Top of Casing
Depth of Casing

14

16

18

20

Depth
(ft)

Depth to Water

-----16'-----16 - 16.8

14 - 16

LIMESTONE

Disintegrated
LIMESTONE

Groundwater Readings

-----16.8'-----

16
9
3
3

(Drove casing to 20 ft. and attempted to roller
bit, but lost drilling water down hole).

(Lost all drilling water in seam from 17.7 - 18
ft).

(Lost all drilling water at 17 ft).

S-8: Very dense, red brown, disintegrated
LIMESTONE.

Red-brown
CLAY & SILT
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Top of Casing04/12/06 22.04' Top of Casing04/12/06

Bentonite Seal (7 to
21.5')

24/11S-8

S-7
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(ppm)

04/12/06 22.04' Top of Casing04/12/06 22.04'
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22.04'
Stab. TimeTime

04/12/06

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/Drive & Wash (NW)
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley

Sheet: 4 of 5

Stratum

Description
Depth

(ft)

22

24

26

28

Date Depth of CasingDepth to Water
Top of Casing

Ground Elevation: 273.26 feet
TOC Elevation: 276.30 feet

Datum: IBM Plant Datum
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S-9: Very dense, highly weathered, buff
LIMESTONE.

Top of Casing

LIMESTONE

22 - 22.8 84
100/3"

S-9

U.S. Silica W.G. #2 Filter
Sand (21.5 to 33.5')

2" I.D. PVC (0.01-inch
slot) Well Screen (23.5 to
33.5')

Ref. Pt.
04/12/06

Date Finished: 04/03/06
Checked By: DBC/DAI

22.04'04/12/06 Top of Casing22.04'04/12/06 Top of Casing

Groundwater Readings

Log of  Monitoring Well SB-207/MW432

Geologic Description
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Log
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30

32

34

36

22.04'
Stab. TimeTime

04/12/06

Project: AOC-1, Phase II
Location: East Fishkill, NY
SHA Project No.: 2618.00
Drilling Method: Vacuum Excavation/Drive & Wash (NW)
Sampling Method: Hand Auger/Split Spoon
Drilling Company: Earth Technology
Foreman: J. Geary/S.Butres
Date Started: 03/27/06
Logged By: G. Morley

Sheet: 5 of 5

Stratum

Description

Date Depth of CasingDepth to Water
Top of Casing

Ground Elevation: 273.26 feet
TOC Elevation: 276.30 feet

Datum: IBM Plant Datum
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(Roller bit to 33.5 ft.  No return of drill water.
Lost 400 gallons while drilling and another
250 gallons while reaming hole after
cave-ins).

Depth
(ft)

22.04'

Boring terminated at 33.5 feet

NOTES:
1.  Grab samples were collected with a
stainless steel hand auger.

2. Soil samples were screened for volatile
organic compounds (VOCs) using a MiniRae
2000 Photoionization Detector (PID) with a
10.6 eV lamp, calibrated to a 100 parts per
million by volume (ppmv) isobutylene-in-air
standard using a response factor of 1.0.
Results are presented in ppmv; the typical
detection limit is 1 ppmv. The PID measures
relative levels of VOCs.  Although PID
screening can not be used directly to quantify
VOC concentrations or identify individual
compounds, the results serve as a relative
indicator for the presence of VOCs.

3.  Split spoon sample S-6 was collected
using a 300 pound hammer.

4.  Sample S-5 was submitted for laboratory
analyses (refer to text and tables for
analyses).

5.  Purged 645 gallons of water from the
completed well during development.

-----33.5'-----

LIMESTONE

22.04'04/12/06 Top of Casing22.04'
Ref. Pt.

Top of Casing
Date Finished: 04/03/06
Checked By: DBC/DAI

04/12/06 Top of Casing22.04'04/12/06 Top of Casing

Groundwater Readings

Log of  Monitoring Well SB-207/MW432
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APPENDIX C.4 
SURVEY INFORMATION 



    
SPECTRA ENVIRONMENTAL GROUP, INC.

SPECTRA ENGINEERING, P.C.  
      
 
February 22, 2006 
Mr. David Iseri  
Sanborn, Head & Associates, Inc.    Phone (207) 347-4715 
95 High Street      Fax     (207) 761-9339 
Portland, ME 04101 
 
Subject:   Monitoring Wells/ IBM East Fishkill (West Complex) 
  Spectra Engineering   Project No. 06131 
 
Dear Mr.Iseri: 
 
Below please find a tabulation of the northing, easting, and elevations for six (6) 
monitoring wells and for twenty-five (25) soil borings, as per our telephone conversation.  
Elevations per I.B.M. plant datum. 
 

Well   Northing Easting Metal 
Elev. 

Ground 
Elev. 

Plastic 
 Elev. 

Remarks 

MW 1A 5391.82 1359.36 277.14 274.38 276.63  
       

MW 1 5382.62 1356.31  274.53  Stake Located 

       
MW 2  5463.70 1385.49 274.51 271.65 273.45  

       
MW 3 5431.06 1297.67 274.61 271.82 274.42  

       
MW 4 5299.87 1210.05 278.17 274.80 277.62  

       
MW 5 5203.41 1113.95 279.63 276.22 278.12  

       
SB 5A 5362.23 1330.00  275.63   

       
SB 5B 5343.72 1298.98  275.10   Trench End 

       
SB 5B 5345.20 1303.98  275.36  Trench End 

       
SB 6B 5395.89 1379.69  274.53   

       



Well   Northing Easting Metal 
Elev. 

Ground 
Elev. 

Plastic 
 Elev. 

Remarks 

SB 6C 5410.99 1403.14  274.12   

       

   SB 101 5354.26 1306.67  274.46   

       

SB 102 5406.84 1361.82  271.99   
       

SB 103 5379.93 1314.66  271.87   
       

SB 104 5457.41 1416.11  273.56   
       

SB 105 5407.85 1392.07  273.97   
       

SB 106 5429.74 1418.57  274.49   
       

SB 107 5417.12 1383.72  272.70   
       

SB 108 5334.69 1269.68  274.29   
       

SB 109 5328.82 1272.88  274.65   
       

SB 110 5240.37 1145.93  275.93   
       

SB 111 5435.50 1346.70  271.40   
       

SB 112 5364.96 1298.89  272.56   
       

TP 1 5364.53 1357.86  276.05   
       

TP 2 5380.13 1376.84  276.40   
       

TP 3 5374.67 1372.55  276.42   
       

TP 4A 5399.06 1368.55  273.45   
       

TP 4B 5413.30 1373.05  272.05   
       

TP 7 5436.47 1365.29  271.03   
       
       

CORPORATE OFFICE:  19 BRITISH AMERICAN BLVD  LATHAM, NEW YORK  12110  518 782-0882  FAX 518 782-0973 
POUGHKEEPSIE OFFICE: 1 CIVIC CENTER  PLAZA, STE 401  POUGHKEEPSIE, NEW YORK  12601 

 845 454-9440  FAX  845 454-9206 
WWW.SPECTRAENV.COM 

 



Well   Northing Easting Metal 
Elev. 

Ground 
Elev. 

Plastic 
 Elev. 

Remarks 

TP 9 5400.72 1307.43  270.63   
       

TP 11 5427.49 1337.17  270.95   
    

 
 
Please contact me at (845) 454-9440 if you have any questions.  
 
Very truly yours, 
 
SPECTRA ENGINEERING, ARCHITECTURE & SURVEYING, P.C. 
 
   
 
 
Carney Rhinevault 
CR/mp 
 
N:\2006\06131\Monitoring Wells\MONITOR WELLS.doc 
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SPECTRA ENVIRONMENTAL GROUP, INC.

SPECTRA ENGINEERING, P.C.  
      
 
March 3, 2006 
Mr. David Iseri  
Sanborn, Head & Associates, Inc.    Phone (207) 347-4715 
95 High Street      Fax     (207) 761-9339 
Portland, ME 04101 
 
Subject:   Soil Borings and Test Pit locations/ IBM East Fishkill (West Complex) 
  Spectra Engineering   Project No. 06131 
 
Dear Mr.Iseri: 
 
Below please find a tabulation of the northing, easting, and elevations for six (6) soil 
borings and one (1) test pit, as per our telephone conversation.  Elevations per I.B.M. 
plant datum. 
 

Soil Boring 
Test Pit 

Northing Easting Ground Elev. Remarks  

TP-10 5222.32 1113.30 276.63 Flag Located 
     

SB-1 5198.94 1109.61 275.92 ″ 

     

SB-5B 5282.78 1243.51 276.44 ″ 
     

SB-7A 5379.95 1366.80 275.74 ″ 
     

SB-7B 5377.21 1369.26 276.44 ″ 
     

SB-8 5387.80 1360.47 274.50 ″ 
     

SB-9 5376.88 1355.04 274.92 Flag Located 
    

 
 
 
 
 
 
 



CORPORATE OFFICE:  19 BRITISH AMERICAN BLVD  LATHAM, NEW YORK  12110  518 782-0882  FAX 518 782-0973 
POUGHKEEPSIE OFFICE: 1 CIVIC CENTER  PLAZA, STE 401  POUGHKEEPSIE, NEW YORK  12601 

 845 454-9440  FAX  845 454-9206 
WWW.SPECTRAENV.COM 

 

Please contact me at (845) 454-9440 if you have any questions.  
 
Very truly yours, 
 
SPECTRA ENGINEERING, ARCHITECTURE & SURVEYING, P.C. 
 
   
 
 
Carney Rhinevault 
CR/mp 
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SPECTRA ENVIRONMENTAL GROUP, INC.

SPECTRA ENGINEERING, P.C.  
      
 
April 28, 2006 
Mr. David Iseri  
Sanborn, Head & Associates, Inc.    Phone (207) 347-4715 
95 High Street      Fax     (207) 761-9339 
Portland, ME 04101 
 
Subject:   Soil Borings and Monitoring Well locations/ IBM East Fishkill  

(West Complex) 
  Spectra Engineering   Project No. 06170 
 
Dear Mr.Iseri: 
 
Below please find a tabulation of the northing, easting, and elevations for five (5) soil 
borings and eleven (11) monitoring wells, as per our telephone conversation.  Elevations 
per I.B.M. plant datum. 
 

Soil Boring/ 
Well 

Northing Easting Ground Elev. Remarks  

SB-201 5216.14 1092.35 273.40 Flag Located 
     

SB-202 5208.09 1073.76 273.54 ″ 

     

SB-203 5187.10 1085.62 275.31 ″ 
     

SB-204 5200.16 1095.07 275.46 ″ 
     

SB-205 5210.82 1099.25 275.18 ″ 
     

MW-426 5181.86 1077.69 274.86 ″ 
     

MW-427 5227.45 1108.57 275.59 ″ 

     
MW-428A 5233.87 1041.51 271.10 ″ 

     
MW- 428B 5254.99 1074.59 271.09 ″ 

     
MW- 428 5211.00 1083.86 273.41 Flag Located 



WELL Northing Easting Ground Elev. Remarks  
MW- 429 5306.01 1292.97 275.85 Flag Located 

     
MW- 430 5299.45 1239.86 275.44 ″ 

     
MW- 431 5329.32 1163.66 271.32 ″ 

     
MW- 432 5390.39 1262.50 272.92 ″ 

     
MW- 433 5423.61 1412.05 274.34 ″ 

     
MW-434 5426.81 1301.95 271.59 Flag Located 

    
 
 
 
 
 
 
 
Please contact me at (845) 454-9440 if you have any questions.  
 
Very truly yours, 
 
SPECTRA ENGINEERING, ARCHITECTURE & SURVEYING, P.C. 
 
   
 
 
Carney Rhinevault 
CR/mp 
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APPENDIX D 
 

ANALYTICAL LABORATORY REPORTS 



























APPENDIX C.2 
 

MONITORING WELL LOGS 
 





























































































































































































































































































































































































































































































APPENDIX D.4 
 

RCRA METALS ANALYSES (WATER) 
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