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1 INTRODUCTION

This report has been prepared by Groundwater Sciences Corporation (GSC) at the request of the
International Business Machines Corporation (IBM) to incorporate results of the remaining New York
State Department of Environmental Conservation (NY. SDEC) approved RCRA Facility Investigation
(RFI) work plan elements into one comprehensive report. Previous RFI activities were performed and
submitted, as decribed below. As such, this document provides information on recent activities at the
site including monitoring well abandonment, the expanded Industrial Waste Sludge Lagoon (IWSL) RFI
and the Deep Bedrock RFI.

1.1 Background Information

On December 14, 1988, the IBM Kingston site received a Part 373 Permit to cover the storage of
hazardous waste in Building 029 (B029). The permit also called for the preparation of RFI work plans
for various areas of the IBM Kingston site. In response to this requirement, a complete RFI Scope of
Work (RFI SOW)' for these investigations was prepared and submitted to the NYSDEC on
August 2, 1993. Implementation of these RFI was sequential, with the last RFI activities to be
performed for the deep bedrock. As other RFI work elements were completed, this deep bedrock

investigation work scope was refined and revisions were presented in subsequent RFI reports.

The last modification to the bedrock investigation SOW was the addition of one monitoring well in the
former Industrial Waste Studge Lagoon (IWSL) area. This modification was presented in the Expanded
RFI SOW for the Former IWSL2, Therefore, the deep bedrock RFI SOW and the Expanded RFI SOW
for the Former IWSL became linked. On April 3, 2000, IBM received NYSDEC approval to proceed
with the RFI SOW for the deep bedrock and the Expanded RFI SOW for the Former IWSL.

' RCRA Facility Investigation Scope of Work, July 30, 1993

2 Expanded RCRA Facility Investigation Scope of Work Jor the Former IWSL - Arsenic and VOC Plume Source
Investigation, Former IBM Kingston Facility, December 9, 1999,
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A comprehensive work scope for the approved field activities was prepared and activities began during
May 2000. The comprehensive work scope was prepared in an effort to compile all the approved work
plan elements detailed in these successive reports, to incorporate RFI work elements from the approved
Expanded RFI SOW for the Former IWSL and to include NYSDEC comments to these plans. For

reference, Appendix A contains excerpts from the original documents.

Field activities were also completed at Solid Waste Management Unit (SWMU) AF, the Inactive West
Debris Fill Area; however, the results of that investigation were submitted to the NYSDEC in a report
dated August 8, 2000.

1.2 Purpose, Scope and Organization

The remainder of this report is organized into three sections. Section 2 contains information relating to
the approved well abandonment at the site. Section 3 contains details relating to the expanded IWSL
RFI at the site. Specifically, the expanded RFI for the Former IWSL includes several elements:

1) to determine if the Volatile Organic Compounds (VOCs), specifically Vinyl Chloride (VC),
detected in the monitoring wells downgradient of the Former IWSL are from the Former IWSL
or are from other sources, e.g. transport of VOCs in shallow groundwater, transformation of

Trichloroethene (TCE) from an upgradient source or transport from the bedrock;

2) to determine if the Arsenic detected in the monitoring wells downgradient of the Former
IWSL is from the Former IWSL or from other sources, e.g. background groundwater
concentrations; changes in Arsenic concentrations due to redox condition and/ or dissolution/

precipitation between soil and groundwater;

3) to determine if the sanitary sewer is the source for the VOCs detected in groundwater

monitoring wells in the northern IWSL area.

GROUNDWATER SCIENCES CORPORATION
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Section 4 describes the results of the deep bedrock investigation. The principal purpose of this
investigation was to identify any VOC contamination that may have penetrated from the shallow sand
unit, through the underlying varved silt and clay and into the deep bedrock unit.
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2 WELL ABANDONMENT

On March 15, 1995, IBM submitted a revised Groundwater Monitoring Plan (GMP) and requested
NYSDEC approval to decommission twenty-two wells at the former IBM Kingston site. Subsequently,
NYSDEC requested additional chemical monitoring information for the list of wells IBM proposed to
abandon and that information was transmitted to the NYSDEC on October 6, 1997. Inresponse to that
data, on January 22, 1998, IBM received conditional approval to abandon a select group of wells, with
the requirement for additional chemical monitoring at four locations. This additional monitoring
proceeded and was reported on within the 1998 Annual Groundwater Monitoring Report®. On
September 29, 1999, IBM submitted a revised GMP in response to the completion of the Former IWSL
RFI. Within that transmittal, IBM requested approval to abandon MW-803, located within the Former
IWSL area. On October 29, 1999, NYSDEC approved this revised GMP and well abandonment

request. In a letter dated March 13, 2000, the NYSDEC approved the decommissioning of the four
wells in which additional sampling was completed.

With the exception of MW-5S and MW-225S, all wells were abandoned by April 30, 2000. Table 2-1
lists each of the wells abandoned. Figure 2-1 shows the location and Appendix B presents field
documentation for well abandonment activities. All wells were abandoned as per the approved

site-specific protocols.

Table 2-1. Well Abandonment Locations
MW-1658 MW-166S MW-166M MW-167S MW-168S
MW-168M MW-220S MW-221S MW-222S MWw-223S
Mw-224S MW-240S MW-241S MW-242S MW-243S
MW-244S MW-2458 MW-301S MWw-302S MW-303S

MWw-803

3 1998 Annual Groundwater Monitoring Report, IBM Kingston, March 31, 1999
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Well MW-5S was not abandoned due to the additional sampling requirements of the Expanded RFI for
the Former IWSL and MW-2258 requires a track-mounted drilling rig to properly abandon this well.

The results of the Former IWSL expanded RFI are presented in Section 3 of this report. Details relating
to MW-5S are presented in that section which include a recommendation for well abandonment.
MW-225S will be abandoned concurrently with another local project requiring the same type of drilling
rig. A separate report will be prepared at that time regarding well abandonment. These two wells will

continue to be maintained until abandonment.
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3 EXPANDED RFI - FORMER IWSL

The results of the expanded RFI for the former Industrial Waste Sludge Lagoon are presented in the
following subsections. Based on the results of the previously completed RFI, a revision to the Deep
Bedrock Investigation work scope was recommended. In addition, it was recommended that soil and
groundwater be sampled for arsenic (dissolved and total) where arsenic was detected previously.
Furthermore, IWSL area wells were to be sampled for additional geochemical parameters to determine
if conditions favor transformations (e.g. TCE to 1,2-DCE to VC) and also to determine if conditions
exist which could increase the likelihood of mobilization of arsenic. To address the influence of the
sanitary lines on groundwater chemistry detected in monitoring wells MW-106S and MW-820,
recommendations from the RFI included additional sanitary sewer monitoring for volatile organic

compounds.

3.1 Geochemical Monitoring

Arsenic is a redox-sensitive element, meaning that arsenic may gain or lose electrons in redox reactions.
As aresult, arsenic may be present in a variety of redox states. Arsenate and arsenite are the two forms
of arsenic commonly found in ground water* . Arsenate generally dominates under oxidizing conditions
whereas arsenite becomes dominant when conditions become sufficiently reducing. Both arsenate and
arsenite adsorb to surfaces of a variety of aquifer materials, including iron oxides, aluminum oxides, and
clay minerals. Adsorption and desorption reactions between arsenate and iron-oxide surfaces are
particularly important controlling reactions because iron oxides are widespread in the hydrogeologic
environment as coatings on other solids, and because arsenate adsorbs strongly to iron-oxide surfaces
in acidic and near neutral pH water. Desorption of arsenate from iron-oxide surfaces becomes favored
as pH values become alkaline’. As a result of the pH dependence of arsenic adsorption, changes in

groundwater pH can promote adsorption or desorption of arsenic. Similarly, redox reactions can control

4Masscheleyn, P.H., Delaune, R.D., and Patrick, W.H., Jr., 1991, Effect of redox potential and pH on arsenic
speciation and solubility in a contaminated soil: Environmental Science and Technology, v. 25, p. 1414-1419,

5Dzombak, D.A., and Morel, FM.M., 1990, Surface complexation modeling-Hydrous ferric oxide: New York,
John Wiley & Sons, 393 p.
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aqueous arsenic concentrations by their effects on arsenic speciation, and therefore, arsenic adsorption
and desorption. For example, reduction of arsenate to arsenite can promote arsenic mobility because
arsenite is generally less strongly adsorbed than is arsenate. Redox reactions involving either aqueous

or adsorbed arsenic can affect arsenic mobility®.

The interplay of redox reactions and solid-phase precipitation and dissolution of a variety of aquifer
materials may be particularly important with regard to aqueous arsenic found within the Former IWSL
area. Upon closure, the Former IWSL was backfilled with crushed limestone. The emplacement of
limestone and its affect on the surrounding groundwater could drive dissolution of arsenic bearing
compounds as waters become more alkaline. Likewise, transformations of TCE to 12-DCE and then
VC indicate reducing conditions within and beneath the Former IWSL. Literature review suggests redox
reactions also play a role in the mobility of arsenic by affecting arsenic speciation and therefore

adsorption / desorption reactions.

3.1.1 Geochemical Monitoring Plan

To further address the distribution of arsenic in the Former IWSL area, geochemical monitoring was
completed in wells in which arsenic had been consistently detected at concentrations that exceed the
site’s Groundwater Protection Concentration (GPC). These wells included MW-206S, MW-208S and
MW-210S and MW-816R. Wells upgradient of the Former IWSL were also sampled for geochemical
parameters, these wells included MW-816, MW-817 and MW-815. The parameter list for this
monitoring included: iron (dissolved, total and ferrous); manganese (dissolved and total); dissolved
oxygen, ammonia, chloride, nitrate, nitrite, sulfate, sulfide and total organic carbon. This geochemical
monitoring was conducted concurrently with the sampling of these wells for arsenic and, concurrently

with a routine compliance groundwater monitoring event.

6 Manning, B.A., and Goldberg, Sabine, 1997, Adsorption and stability of arsenic (III) at the clay mineral-water
interface: Environmental Science and Technology, v. 31, p. 2005-2011.
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In addition, to better understand the overall site-wide distribution of arsenic in groundwater, 16
monitoring well locations were selected site-wide for the analysis of groundwater samples for arsenic
(dissolved and total) and geochemical monitoring parameters. The Expanded IWSL RFI Work Plan
presented a detailed evaluation of historical arsenic detections in groundwater at the site and the criteria

used to select the wells to be sampled.

Table 3-1 summarizes the wells selected for inclusion in the Former IWSL Area and site-wide arsenic
sampling. Prior to the initiation of sampling, wells that were not routinely sampled were redeveloped
following the protocols specified in the site’s Quality Assurance Project Plan (QAPjP). Groundwater
sampling followed the protocols specified in the site’s most current approved GMP. It should be noted
that one of the wells (MW-2128) selected for sampling is an abandoned location. Monitoring location
MW-163S, which is in the same vicinity and is screened in the same interval as MW-212S was selected

in place of MW-2128. Figure 3-1 shows the location for each of the selected wells.

Table 3-1. Monitoring Locations Selected for Arsenic Sampling (Groundwater)
' Former IWSL Area
MW-205S MW-210S MW-816 MwW-817
MW-206S MW-815 MW-816R
Site-wide Monitoring

MW-005S MW-124S . MW-2108 MW-609S
MW-104S MW.-125S MW-2128* MW-802

MW-106S MW-205S MW-5058 MW-810

MW-1098 MW-208S MW-601S MW-821

Notes: * Sample to be collected at MW-163S
Monitoring locations that are currently sampled routinely are noted in bold and italicized text.

3.1.2  Geochemical Monitoring Results

This subsection presents the results of the geochemical sampling conducted in accordance with the plan

described above. The results are first presented for arsenic in groundwater and then for TCE and its
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daughter products (including vinyl chloride). A summary of all groundwater sampling results is

presented in Appendix C.

3.1.2.1 Arsenic in Groundwater

In total, seventy-three samples were collected and analyzed for arsenic (dissolved and total) together
with geochemical parameters. Forty-five of these samples were collected in the Former IWSL area and
twenty-eight samples across the remainder of site. Several evaluations of these data were made to
compare the results for the IWSL area with the remainder of the site in order to characterize the source
of elevated arsenic concentrations in groundwater downgradient of the IWSL (i.e., leaching from the soil
beneath the IWSL due to historical release from this unit or due to the site-wide presence of comparable

arsenic concentrations in groundwater). These evaluations are summarized in the following paragraphs.

Plate 1 is a data posting of the maximum detected values for total and dissolved arsenic in groundwater.
As can be seen on this Plate and in Table 3-2, the range in dissolved arsenic concentrations is non-detect
to 25.8 ug/l (MW-104S) for samples collected site-wide and non-detect to 83.5 ug/l (MW-205S) for
samples collected within the Former IWSL Area. The range in total arsenic concentrations is non-detect
to 135 ug/l (MW-104S) for samples collected site-wide and non-detect to 94.0 ug/l (MW-205S) for
samples collected within the Former IWSL Area. It should be noted, however, that although MW-205S
is within the IWSL Area, it does not lic downgradient of the F onfler IWSL. Therefore, both wells which ,
exhibit either the highest dissolved or total arsenic values are not affected by groundwater flow from
beneath the IWSL, and by extension, do not exhibit elevated arsenic concentrations as a result of
leaching from soils beneath the IWSL. As will be shown below, this is consistent with the results of

analyses of soil for arsenic in both the IWSL and the remainder of the site.
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Table 3-2a. Geochemical Monitoring Data - Former IWSL Area
Sampling Date Sampled Arsenic Arsenic Iron Ferrous Iron | Iron (total) | Manganese | Manganese | Dissolved Ammonia Nitrite | Nitrate-Nitrite Sulfate Sulfide Total Organic
Location (dissolved) mg/l|  (total) (dissolved) mg/l mg/l (dissolved) | (total) mg/l Oxygen (total) mg/l mg/l mg/l mg/l mg/l Carbon
mg/l mg/ | mg/ mg/
MW-106-S 05/16/00 0.0664 0.0617 5.1500} 5.0000| 5.8800] 0.9410] 0.9280) 1.9000| 0.0000} 0.0000] 0.0000} 11.5000] 0.0000] 13.9000
MW-106-S 06/22/00 0.0372 0.0321 4.8900| 4.6000| 5.2500| 0.9100| 0.8850| 1.9000| 0.2600| 0.0000| 0.0000|- 10.0000[ 0.0000| 4.6000
MW-106-S |. 11/21/00 0.0447 0.0825 3.6100| 5.6000| 6.4500| 0.8170| 0.8920| 0.0000I 0.0000I 0.0000| 0.0000| 12.9000] 0.0000| 6.0000
MW-205-S 05/16/00 0.0165 0.0193 l.5500| 2.8000] 2.7200| 0.5770[ 0.7040| 4.5000| 0.0000| 0.0000| 0.0000| 21.0000 0.0000| 16.2000
MW-205-S 06/21/00 0.0049] 0.0174 8.3300| 10.0000 15.7000| 2.0700| 2.3000| 0.0000| 0.3000| 0.0000| 0.0000] 0.0000| 0.0000| 9.4000
MW-205-S 06/22/00 0.0228 0.0219] l.6400| 2.5000] 2.1900] 0.6560| ' 0.6110| 4.6000| 0.1900| 0.0000' 0.0000| 22.5000[ 0.0000| 7.4000
- MW-205-S 11/15/00 0.0835]  0.0940| 2.1400| 4.8000| 4.7700 0.8030] 0.7 100| 2.5000| 0.0000[ 0.0000| 0.0000| 15.0000] 0.0000| 6.0000
MW-205-S 01/10/01 0.0187 0.0157 ‘ l.2500| 1.8000] 2.7200 0.609(“ 0.6 120| ' 5.4000] 0.0000| 0.0000| 0.0000| _ 13.0000| 0.0000| 8.6000
MW-205-S 01/25/01 0.0000f  0.0000} 1.0600| 1.7000 2.4700[ 0.5660' 0.5720| 5.8000| 0.0000] 0.0000| 0.0000| lZ.OOOO] 0.0000| 9.9000
MW-206-S 11/15/00 0.0068 0.0117 7.8700| 16.5000] 23.0000| 1.7900| l.9300| 0.0000| l.3000| 0.0000| 0.0000| 8.0000' 0.0000| 11.6000
MW-206-S 01/10/01 0.0000f  0.0078 5.8400| 17.0000| 27.1000| l.4800| 1.8000| 0.0000| 0.0000| 0.0000| 0.0000] 8.0000| _I_Ml 18.2000
MW-206-S 01/25/01 0.0000] 0.0000 6.0800| 15.0000] l7.6000| 1.4900| l.5800| 0.0000| 0.0000[ 0.0000| 0.0000| 17.0000| 0.1600| 23.7000
MW-208-S 05/16/00 0.0087 0.0101 9.7000| 9.6000 15.6000| 1.9800| l.9900| 0.0000| 0.0000| 0.0000| 0.0000| 6.5000| 0.0000| 21.1000
MW-208-S 06/21/00 0.0028 0.0104 8.7400| 9.6000 13.8000| 2.1800| 23 100| 0.0000| 0.3400| 0.0000| 0.0000| S.SOOOI 0.0000| 8.1000
MW-208-S 11/21/00 0.0139]  0.0436 13.9000| 17.2000| 21.5000] l.8200| l.9400| 0.0000| 1.5000| 0.0000| 0.0000| 0.0000| 0.0000' 13.6000
MW-208-S 11/21/00 0.0208]  0.0581 l3.5000| l7.2000| 23.6000 l.7500| 2.0300| 0.0000| 1.6000| 0.0000| 0.0000| 6.0000' 0.0000| 11.5000
MW-210-S 05/16/00 0.0758 0.0866 22.8000| 39.0000' 36.2000| 6.7900| ' 7.3300| 0.0000| 4.6000| 0.0000| 0.0000| 7.0000| 0.0000| 33.0009
MW-210-S 06/21/00 0.0815 0.0911 .~ 28.3000{ 42.0000| 36.2000] 7.1900] 7.2930] 0.0000f 6.0000| 0.0000| 0.0000| 9.0000| 0.0000| 19.3000
MW-210-S 11/15/00 0.0718]  0.0550] IS 25.5000] 22.0000 18.1000| 7.5200| 7.2800| 0.0000| 5.6000| 0.0000| 0.0000| 17.0000[ 0.0000| 15.6000
MW-210-S 11/15/00 0.0597 0.0711 18.1000| 20.0000' 27.0000| ml 7.5000| 0.0000I 5.5000| 0.0000| 0.0000] 20.0000| 0.0000| 16.4000
MW-210-S 01/10/01 0.0284 0.0445 15.0000| 19.0000| 24.2000| 7.0600| 7.3500| 3.5000| MI 0.0000| 0.0000| l3.0000| 0.0000| 24.3000
MW-210-S 01/10/01 0.0294f  0.0383 14.6000| 21.0000| 24.3000] 6.9100| L.f_70_0| 3.2000| 5.2000| 0.0000| 0.0000| 22.0000| 0.0000] 24.7000
MW-210-S 01/25/01 0.0252 0.0217 15.0000| 19.5000| 16.2000 6.6000| '5.8700' 0.0000I 5.5000| 0.0000| 0.0000| 10.0000| 0.0000 24.1000
MW-210-S 01/25/01 0.0251 0.0190] 15.3000| 18.0000] 14.3000 6.6900| 5.6600| 0.0000| 5.8000| 0.0000| 0.0000| S.OOOOL 0.0000| 25.4000
MW-802-S 05/17/00 0.0000} 0.0077 0.0000] 0.0000 0.7620 0.4400| ’4.3400| 3.0000| 0.0000| 0.0000| 0.0000| 24.5000L 0.0000| 15.0000
MW-802-S 06/21/00 0.0000] 0.0000| 0.0131 0.0000 0.2960] 0.6340] 1.4700| 2.3000| 0.0000| 0.0000| 0.4000| 23.0000' 0.0000| 3.1000
MW-802-S 11/21/00 0.0021 0.0020| 0.0044 0.0000 0.8000| 0.0586 3.1500| 3.9000| 0.0000| 0.0000| l.4000| ' 33.0000] 0.0000| 4.4000
MW-810-S 05/16/00 0.0239] 0.0343 19.5000| 27.0000 l9.9000| 1.6600] 1.5000| 0.0000' 1.3000| 0.0000| 0.0000] 24.5000 0.0000| 31.8000
MW-810-S 06/22/00 0.0599 0.0639 33.6000 40.0000f 40.6000] 2.4400} 2.4400} 0.0000] 4.6000] 0.0000] 0.0000] 0.0000| 0.0000] 12.5000
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Table 3-2a. Geochemical Monitoring Data - Former IWSL Area

Sampling Date Sampled Arsenic “Arsenic Iron Ferrous Iron | Iron (total) | Manganese | Manganese | Dissolved Ammonia Nitrite | Nitrate-Nitrite Sulfate Sulfide Total Organic
Location (dissolved) mg/1|  (total) (dissolved) mg/l mg/l (dissolved) | (total) mg/l Oxygen (total) mg/l mg/l mg/l mg/l mg/l Carbon
mg/l mg/l mg/l mg/l
MW-810 11/21/00 0.0546 0.0710{ 27.2000f 34.0000| 38.4000 2.0700) 2.2500] 0.0000) 4.2000] 0.0170] 0.0000] 10.0000f 0.0000] 17.5000
MW-815 11/15/00 0.0020 0.0062 0.0000] 0.0000I 5.5800| 0.7520] 0.6410| 2.6000| 0.0000| 0.0280| 1.0000| 72.0000r 0.0000| 10.3000
MW-815 01/09/01 0.0000] 0.0000] 0.0126 0.0000 2,0800] 0.0045 0.8590| 6.0000| 0.0000| 0.0180| 2.4000| 64.0000| 0.0000I 18.9000
MW-815 01/24/01 0.0000 0.0000| 0.0217 0.0000 l4.3000| 3.3200] 3.8600] 4.8000| 0.0000I 0.0100| 0.9600| 104.0000| 0.0000' 17.5000
MW-816 11/15/00 0.0000 0.0000| 0.0000] 0.0000 7.3600| 0.0074 0.0275 6.6000] 0.0000I 0.0000| 2.2000| 52..0000| 0.0000| 10.7000
MW-816 01/09/01 0.0000 0.0000| 0.0104 0.0000| 1.0600| 0.6110] 0.0429} 5.0000| 0.0000| 0.0000| 1.2000| 29.0000| 0.0000| 12.4000
MW-816 01/24/01 0.0000] 0.0000] 0.0070} 0.0000| 4.2500| 0.0041 0.1130| 6.3000| 0.0000| 0.0000| 1.3000| 39.0000| 0.0000| 10.200d
MW-816-R 11/15/00 0.0049]  0.0295 26.8000| 3.6000| 183.0000| . 0.3130}. 2.1500| 6.8000| 0.0000{ 0_04__L0| 0.0000| 196.0000| 0.2000| 8.2000
MW-816-R 01/05/01 0.0046 0.0069] 5.9100| 1.5000| 16.60001 0.0720| 0.1960| 3.1000| 0.0000 0.0000' 0.0000| 54..0000| 0.0000| 8.5000
MW-816-R 01/24/01 0.0000} 0.0000] 12.8000| 3.6000| 44.5000| 0.1380] 0.5 120| Lml 0.0000] 0.0000[ 0.0000| 112.0000| 0.0000] 15.3000
MW-817 11/15/00 0.0000| ‘ 0.0000| 0.0000| 0.0000| 1.6200| 0.0155 5.4700| 5.4000| 0.0000I 0.0000] 0.2400| 34.0000| 0.0000| 6.2000
MW-817 01/09/01 0.0000| 0.0000| 0.0126 0.0000| 0.4770| 0.1790| 1.0700| 4.1000| 0.0000| 0.0000| 0.2700] 25.0000| 0.0000| 11.7000
MW-817 01/24/01 0.0000] 0.0000| 0.0082 0.0000I 0.7150| 0.0860 ,2'750(" 4.4000| 0.0000| 0.0000| 0.5600| 33.0000| 0.0000| 16.8000
MW-821 05/16/00 0.0137 0.0221 8.9600] 9.7000] 15.0000| 1.3400 1.3800| 0.0000| 0.0000] 0.0200| 5.9000| 30.0000] 0.0000I 25.4000
MW-821 06/21/00 0.0051 0.0098 2.2900| 2.8000| 6.6000| 0.4030} 0.4950| 1.6000| 0.2400| 0.0300| wl 24.0000| 0.0000| 12.4000
MW-821 11/21/00 0.0210} 0.0313 11.0000| 22.0000| 21.9000| l.5900| l.7900| 2.6000| 0.0000I 0.0230| 0.6700| 18.0000' 0.0000| 9.8000
Notes: Maxiumum sample results shown in italicized and underlined text.
e
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Table 3-2b. Geochemical Monitoring Data Summary - Rest of Site
Sampling | Date Sampled |  Arsenic Arsenic Tron Sulfide | Total Organic
Location (dissolved) mg/l|  (total) (dissolved) mg/l Carbon
mg/l mg/l mg/l
MW-005-S 05/15/00 0.000: 0.023 11.300(
MW-005-S 06/20/00 0.000 0.057 9.000(
MW-005-S 11716/00 0.000 o.ou; 4.600(
MW-104-S 05/15/00 0.013 0.081 10.100(
MW-104-S 06/20/00 0.025. 0.112 8.800(
MW-104-S 11/16/00 0.021 0.1350 7.900(
MW-109-S 05/17/00 0.009 0.0228 47.800(
MW-109-S 06/20/00 00174 00457 74.3004
MW-109-S 11/16/00 0.013 0.0333 13.200(
[ MW-124-S 05/17/00 0.007 0.0088 27.300(
MW-124-S 06/20/00 0.018 0.034 14.800(
MW-124-S 11/16/00 0.025 0.032 5.400(
MW-125-S 05/17/00 0.000 0.000 25.400(
MW-125-S 06/21/00 0.000 0.003 7.900(
MW-125-S 11716/00 0.000! o.ooo? 6.700(
[ MW-163-S | 05/18/00 0.000 0.0148 7.800(
[ MW-163-S 06/20/00 0.000 0.0091 9.200(
MW-163-S 11/16/00 0.000 0.008 3.600(
MW-505-S 05/18/00 0.000 0.000 34.ooog| 8.100(
MW-505-S 05/18/00 0.000: 0.000 5 34.000 4.800(
MW-505-S 06/20/00 0.000 o.oooa ‘ 17.0000 10.100(
[ MW-505-S 11/16/00 0.000 0.000 33.000 7.900(
MW-601-S 05718/00 0.000 0.0106 80.000 7.300(
MW-601-S 06/21/00 0.000 0.0041 72.000: 5.600
MW-601-S 11/16/00 0.000 0.0095 50.000 4.900(
MW-609-S 05/15/00 0.0000] 0.0000) 32.000 5.300(
MW-609-S 06/20/00 0.000 ~0.0126 23.000 5.200(
MW-609-S 11/16/00 0.000 ~0.0099 19.000 3.300(
Notes: Maxiumum sample results shown in italicized and underlined text.
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A further analysis was performed to calculate the clipped mean for dissolved and total arsenic in the
IWSL area wells and the remainder of the site. For the purposes of this calculation, data for MW-205S
was included in the clipped mean for the IWSL area even though this well is upgradient from the unit
itself. The results show a clipped mean dissolved arsenic concentration in the IWSL area of 4.9 ug/1
compared to a clipped mean for the remainder of the site equal to 19.8 ug/l. For total arsenic, the
clipped mean of the IWSL area data is 21.1 ug/l versus 25.7 ug/l for the reminder of the site.
Comparison of these clipped means clearly shows that the mean of arsenic concentrations within the
IWSL area is not higher than that for the remainder of thesite. This analysis further supports the
conclusion that the arsenic concentrations in groundwater in the IWSL are typical for the site as a whole

and not adversely affected by leaching from soils associated with this closed unit.

Areview of the associated geochemical monitoring data did not reveal any trends with detected arsenic
concentrations. For example, higher recorded pH values did not consistently correspond with higher
arsenic values in groundwater. In addition, redox measurement parameters corresponding to reduced
conditions, did not correspond with higher arsenic values in groundwater. These observations suggest
that the levels of arsenic in groundwater in the IWSL area are not a result of increased solubility and
mobility associated with the geochemical conditions beneath the IWSL, but rather, as noted above, part

of a general site-wide pattern of arsenic concentrations in groundwater.

3.1.2.2 Trichloroethene Series Compounds in Groundwater

The transformation of TCE to 12-DCE and then VC indicates reducing conditions within and beneath
the Former IWSL. A review of the geochemical monitoring data shdwed several trends with respect to
dissolved VOCs detected in groundwater in the Former IWSL Area. Higher dissolved oxygen content
was found in the upgradient wells MW-816 and MW-817 (range from 4.1 to 6.6 mg/l) than in the
downgradient well MW-210S (maximum 3.5 mg/l). Ammonia was consistently detected in the
downgradient well MW-210S and was not detected in either of the upgradient wells (MW-816 and
MW-817). In addition, ferrous iron was consistently detected in MW-210S and was not detected in
MW-816 or MW-817. These geochemical monitoring data suggest that conditions in groundwater

downgradient of the Former IWSL are more reducing. Based on these observations, the presence of
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vinyl chloride in MW-210S is attributed to the transformation of TCE to VC under reducing conditions
as groundwater containing TCE flows beneath the IWSL and encounters more reducing conditions.
Therefore, the higher vinyl chloride concentrations in wells downgradient from the IWSL versus those
upgradient can be attributed to transformation of TCE observed in upgradient wells rather than leaching
of vinyl chloride from the IWSL itself,

3.2 Soil Sampling

Additional soil sampling for arsenic was recommended within the area of the Former IWSL and other
areas of the site where filling has occurred. The purpose of this sampling was to show, if possible, that
the concentrations of arsenic in the soil in the IWSL area is not significantly higher than it is over the

remainder of the site. The following subsections detail the results of the additional soil sampling.

3.2.1 Expanded RFI Sampling Plan (Arsenic in Soils)

Based on the historical data review and results, soil samples were to be collected adjacent to wells
MW-803, MW-802, MW-210S and MW-805S in the Former IWSL area and would be compared With
arsenic results for the remainder of the site. For a site-wide arsenic comparison value, soil sampling
locations from the remaining portions of the site were selected based on a random sampling technique.
For the purposes of this sémpling, only outside areas were considered and those portions of the site that
lie within buildings were removed from consideration. The area to be sampled was divided into cells.
Each cell was given equal weight in the selection process. In total, 23 sample locations were selected
from 99 cells based on this criteria. The randomly-selected sampling locations as well as the location
of the soil samples to be collected adjacent to the four wells in the Former IWSL area are shown on

Figure 3-2.

3.2.2 Expanded RFI Sampling Results (Arsenic in Soils)

Samples were collected from three depth intervals within each cell and adjacent to each monitoring well
shown on Figure 3-2. The three depth intervals correspond to fill (if present); native soil and monitoring

well screened intervals. It should be noted that two cells (W and T) were inaccessible due to thick
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vegetative overgrowth and were therefore not sampled as part of this RFI. Appendix D provides a
summary for each sampling point, including depth sampled and sampling results.

The range in reported values for all samples collected from the Former IWSL Area is 2.9 to 8.5 mg/kg.
The range for the samples collected from the remainder of the site is not detected at 0.68 to 32 mg/kg.
Only two sample results (RC-A, 0-1 foot and RC-M, 0-1 foot) out of the overall 74 samples collected
exceed the New York State Background Level (NYSBG) of 12 mg/kg, as presented in the NYSDEC
Technical Administrative Guidance Memorandum 4046 (TAGM 4046)". Both of these locations are
outside of the IWSL area and are also not within the manufacturing area. There is no evidence that the
results at these two locations have been affected by any release of arsenic at the site and the results must,

therefore, be viewed as characteristic of concentrations in the upper range of background for the site.

In addition to comparing the range of values present at the site to the NYSBG, the clipped mean for
samples collected within the IWSL and the remainder of the site were calculated. The calculated clipped
mean arsenic concentration for the IWSL is 5.6 mg/kg, which is not significantly higher than the clipped
- mean for the remainder of the site (4.8 mg/kg). It should also be noted, however, that neither of these
clipped means exceeds the NYSBG.

3.3 Additional Sanitary Sewer Monitoring - Northern VOC Plume

Review of the TCE-series concentration contour map presented in the Former IWSL RFI identifies a
secondary plume north of the Former IWSL in the vicinity of the sanitary sewer line shown on
Figure 3-3. This sewer line originates across Enterprise Drive, passes through the North Parking Lot
Area (NPLA) plume, is piped under Enterprise Drive through pipe-trenches, runs through the former
Industrial Waste Treatment facility (B036) and out to the town sanitary sewer line adjacent to the
Esopus Creek (Figure 3-3). The northern plume appears to be associated with the sanitary sewer line,

since no other possible sources for this plume have been identified.

"New York State Department of Environmental Conservation Technical Administrative Guidance
Memorandum 4046
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As part of the proposed expanded investigation of the Former IWSL area and the northern plume,
samples were collected from the four (4) locations along the sanitary sewer line shown on Figure 3-3
concurrently with groundwater quality samples from well MW-205S (upgradient of the sanitary sewer)
and wells MW-106S (downgradient of the sanitary sewer) and MW-820 (immediately adjacent to the
sewer line) , also shown on Figure 3-3. All samples were analyzed for VOCs by method SW-846 8021,
plus Freon 113 and Freon 123a. Table 3-3 provides a summary of the sampling data. Overall, eight
parameters were detected in either groundwater or the sanitary sewer. These parameters included:
1,1,1-Trichloroethane (111-TCA); Trichloroethene (TCE); 1,2-Dichloroethene, as total (12-DCE total);
Vinyl Chloride (VC); 1,4-Dichlorobenzene (14-DCBZ); Toluene (TOL); Chloroform (TCM) and
Bromodichloromethane (BDCM). A summary of all sampling results for this investigation is presented
in Appendix E.

Four of the parameters (111-TCA, TOL, TCM and BDCM) were detected in the sanitary sewer, and
not in the adjacent monitoring wells. One of the parameters (VC) was detected in the groundwater
samples only, most likely indicating reductive dechlorination of TCE or 12-DCE in the groundwater.
Three of the parameters (TCE, 12-DCE total and 14-DCBZ) were detected in both groundwater and
the sanitary sewer. It should be noted that the concentrations detected in the groundwater were higher
than in the sanitary sewer for TCE and 12-DCE total. 12-DCE total and VC were consistently detected
in the wells that lie downgradient of the sanitary sewer (or, in the case of MW-820, adjacent to the
sewerline). TCE was detected in the downgradient and in one of the upgradient samples collected.
Table 3-2 includes a comparison of the detected concentrations to the site’s Groundwater Protection
Concentration (GPC), or for parameters detected where no site GPC exists, the results were compared
with the New York State Part 703 standard for Class GA waters. This comparison shows that for well
MW-106S that lies downgradient of the sanitary sewer, concentrations of VC and 12-DCE total were
consistently detected above the GPC. In addition, for well MW-820, also adjacent to the sanitary sewer,
one result exceeds the GPC for 12-DCE total.

Figures 3-4, 3-5 and 3-6 show detected concentrations for TCE, 12-DCE total and VC, respectively,
for samples collected as part of this Expanded RFI. As shown in these figures, the pattern of detections
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in groundwater adjacent to and downgradient from the sanitary sewer suggests that leaks from the
sanitary sewer have been the source for the northern plume in the Former IWSL area. Nevertheless, the
current concentrations observed in the sewer line are not sufficient to produce the concentrations
observed in the groundwater. However, previous evaluations and investigations have addressed TCE
series compound concentrations for various sampling points in the sanitary sewer. These investigations
have shown that, following the installation of the Utility Trench Barrier Wall during April and May 1995,
TCE series compound concentrations decreased for all sanitary sewer manhole sampling locations

monitored downstream of that barrier wall (“CS” locations on Figure 3-3).

This historical pattern of concentrations in the sanitary sewer together with the current disparity between
sewer concentrations and groundwater concentrations, strongly suggests that the current pattern of TCE
series compounds in the Northern Plume result from desorption of TCE series compounds from soils
surrounding the sewer line. These sorbed VOCs most likely originated from leakage out of the sanitary
sewer before the barrier wall was installed. Since desorption is a slow process, it is consistent with the
groundwater concentrations remaining higher than the sewer concentrations for years after the sewer
concentrations declined. There does not, therefore, appear to be a continuing discharge of sewer flow
to the surrounding groundwater. Rather, the current pattern reflects a tailing effect for groundwater

concentrations resulting from desorption from surrounding soils.
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Table 3-3. Summary of Sanitary Sewer and Groundwater Sampling Data

Sampling Date 111-TCA | TCE | 12-DCE VC 14-DCBZ | TOL TCM | BDCM
Location Sampled (ugh) (ugh) | total (ugh) | (ugh) (ugh) (ugh) (ugh) (ugh)
Cs 214 05/05/00 ND@1 0.8 ND@t1 | ND@1 | ND@1 | ND@1 46 0.6
Ccs 214 05/19/00 ND@1 | ND@1 | ND@1 | ND@1 | ND@1 0.7 87 0.8
Cs 214 11117/00 ND@1 | ND@1 | ND@1 | ND@1 | ND@1 | ND@1 | ND@1 | ND@1
Cs 215 05/05/00 ND@1 0.7 ND@1 | ND@1 | ND@1 | ND@1 5.1 0.7
CcS 215 05/19/00 ND@1 0.5 ND@1 | ND@1 | ND@1 | ND@1 65 0.7
CcS 215 1117100 ND@1 | ND@1 | ND@1 | ND@1 14 15 29 ND@1
CS 221 05/05/00 0.6 1.1 0.7 ND@1 | ND@1 | ND@1 38 ND@1
cs 221 05/19/00 08 1.4 0.7 ND@1 | ND@1 | ND@1 26 ND@1
CS 221 1117/00 ND@1 1 ND@1 | ND@1 1 ND@1 2 ND@1

CS EFFL 05/05/00 ND@1 | ND@1 ND@1 ND@1 ND@1 ND@1 35 ND@1
CS EFFL 05/19/00 ND@1 08 ND@1 ND@1 ND@1 ND@1 28 ND@1

CS EFFL 11/17/00 ND@1 | ND@1 ND@1 ND@1 1.9 0.9 2 ND@1
MW-106-Savg| 05/05/00 ND@1 2.95 13.5 3.65 ND@1 ND@1 | ND@1 | ND@1
MW-106-S 05/19/00 ND@1 28 10 3.6 ND@1 ND@1 | ND@1 | ND@1
MW-106-S 11/17/00 ND@1 17 8.4 28 ND@1 ND@1 | ND@1 | ND@1

MW-205-S 05/05/00 ND@1 | ND@1 ND@1 ND@1 ND@1 ND@1 | ND@1 | ND@1
MW-205-Savg| 05/19/00 ND@1 | ND@1 ND@1 ND@1 ND@1 ND@1 | ND@1 | ND@1
MW-205-Savg| 11/17/00 ND@1 0.95 ND@1 ND@1 ND@1 ND@1 | ND@1 | ND@1

MW-820 05/05/00 ND@1 16 33 ND@1 ND@1 ND@1 | ND@1 | ND@1
MW-820 05/19/00 ND@1 14 5 ND@1 ND@1 ND@1 | ND@1 | ND@1
MW-820 11/17/00 ND@1 26 6.2 0.9 0.6 ND@1 | ND@1 | ND@1

Notes: Sample results that exceed the site's Groundwater Protection Concentration (GPC) are shown in bold and italicized
text. There is not site specific GPC, therefore the comparison value used is the New York State Part 703 Standard for Class
GA waters.
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4 BEDROCK INVESTIGATION

As noted previously, the bedrock RFI was proposed in the initial Part 373 permit for the facility. Over
time, with the completion of other investigations at the facility, the scope of the Bedrock RFI was
modified. The final modification to the investigation scope of work was the addition of a bedrock
monitoring well in the Former IWSL area, adjacent to the shallow soil well, MW-816. This modification
was presented in the Expanded RFI SOW for the Former IWSL. For reference, Appendix A contains
excerpts from the original documents detailing the revisions to the RFI scope of work for the bedrock

investigation.

The Bedrock RFI served three purposes: the first was to confirm that contaminants had not penetrated
through the varved silt and clay unit and into the underlying bedrock; the second, was to identify any
impacts that may have occurred to groundwater in the bedrock unit before the utility trench barrier wall
was constructed adjacent to Enterprise Drive; and the third was to look for a potential bedrock source
for the Southern TCE Plume in the IWSL area.

4.1 Site Geology

The following discussion of site geology is based on both literature sources (primarily Fisher and others,
(1970) and Cadwell and others, (1989)°) and numerous borings drilled on site.

4.1.1 Bedrock Geology

As shown in Fisher and others (1970), the eastern portion of the site is underlain by the Onondaga

Limestone, and the western portion of the site is underlain by the Lower Hamilton Group. The logs

$Fisher, D.W,, et al., 1970, Geologic Map of New York: New York State Museum and Science
Service, Map and Chart Series, No. 15.

’Caldwell, D.H. 1989, Surficial Geologic Map of New York: New York State Museum -
Geological Survey map and Chart Series, No. 40.
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from the monitoring wells which penetrated the Onondaga Limestone beneath the eastern portion of the

site describe this unit as a light gray limestone with shaley interbeds.

Clastic bedrock of the Hamilton Group was encountered in the vicinity of Enterprise Drive, and in the
area between Enterprise Drive and Esopus Creek. Well logs describe this unit as dark gray siltstone
interbedded with shale and very fine-grained sandstone. This unit is described as both massive and as
horizontally bedded. The location and nature of the contact between the Onondaga and Hamilton (i.e.,
a fault or conformable stratigraphic contact) is not known. The contact presumably trends north-south

and lies between the eastern property line and Enterprise Drive.

The configuration and lithology of the bedrock surface is shown on Figure 4-1. This map indicates that
the Onondaga Limestone (carbonate) surface slopes westward in the vicinity of the eastern site property
line. In the east-central portion of the site (in the vicinity of Building 003), the elevation of the bedrock
surface is not known, but is at an elevation lower than -40 feet amsl (approximately 220 feet below
grade). The bedrock surface then slopes upward, to the west, in the vicinity of Building 001 (B001),
and forms a north-northwest trending buried ridge composed of clastic rocks of the Hamilton Group.
This ridge subcrops beneath Enterprise Drive near Building 202 (B202) and is covered by only a thin

veneer of fill at this location.

4.1.2 Soils

The bedrock beneath the site is overlain in various areas by till, varved silt and clay, a sand and gravel
unit, and a sand unit that otherwise generally occurs above the varved silt and clay. Beneath the eastern
portion of the site, the bedrock is generally overlain by till described in well logs as subangular gray
gravel with a gray silt or clay matrix, or as gray-black, silty, very fine sand. By contrast, in the
southwestern portion of the site the bedrock is overlain by up to 20 feet of dark gray sand and gravel.
The Layne No. 2 producﬁon well was completed in this sand and gravel unit and, on the basis of a
constant-rate pumping test conducted in the late 1980s, it is capable of producing water at a rate of 81

gallons per minute (gpm) for at least 72 hours.
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A varved clay and silt unit directly overlies the bedrock in the central and northwestern portions of the
site, and overlies the till and sand and gravel previously described where they are present above the
bedrock. Cadwell and others (1989) assigned a lacustrine (lake) origin to this unit and described it as
generally laminated silt and clay deposited in proglacial lakes, generally calcareous, with a variable
thickness of up to 330 feet. Its thickness beneath the site and presence everywhere across the site
(except in a small area on top of the bedrock high beneath Enterprise Drive) support this interpretation
of a lacustrine origin. Site well logs describe this unit generally as a gray-pink, varved silt and clay.

Logs for wells in the south central portion of the site indicate that this unit may also contain fine to very
fine sand laminations.

In a very general sense, the surface of the silt and clay unit conforms to the bedrock surface in that it is
highest beneath the eastern portion of the site and over the buried bedrock ridge beneath the central
portion of the site and lowest beneath the area between Enterprise Drive and the eastern property line
and in the area near Esopus Creek. This general topographic pattern on top of the silt and clay may be
due to greater compaction and consolidation of this unit in areas where it is thicker, or may be due to
erosion following deposition. Relatively steep sides have developed on the valleys in this essentially
horizontally bedded unit in the vicinity of Building 025 (B025), and to the northwest of the IWTF.
These relatively steep-sided valleys may be the result of erosion of the surface of this unit following

deposition by streams which flowed preferentially in the low areas caused by differential compaction.

The unit overlying the silt and clay (and shallow bedrock in the small area where the silt and clay is not
present) consists primarily of sand. Cadwell and others (1 989) interpret this unit on a regional scale as
lacustrine sand deposits associated with large bodies of water. He indicates that this unit is generally a
wellsorted (poorly graded), stratified, generally coarse sand with a thickness ranging from approximately
6 to 65 feet. This unit is generally described in site well logs as a clean (i.e., relatively few fines) brown
sand, ranging from fine- to coarse-grained. Locally across the site, this unit is overlain by a thin veneer
of fill typically described as a fine to medium, clean or silty sand. This lacustrine sand unit is present

across most of the site except in the topographically low areas in the northwestern portion of the site,
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where the sandy material present is likely of more recent alluvial origin, associated with Esopus Creek.

4.2 Location Selection

Previous investigations at the facility concluded there are elevated shallow soil concentrations associated
with three SWMUs (refer to Figure 4-2): SWMU S, the Former Waste TCA Tank (located to the west
of B001); SWMU T, the Former Waste Oil Tank, located to the north of B003 and; SWMU G, the
Former Waste PCE Tank, located in the south west corner of B005.

The installation of the deep bedrock wells adjacent to these SWMUs was done to provide a better
understanding of the underlying geology of the site as well as to confirm that contaminants have not
penetrated through the varved silt and clay unit into the underlying bedrock. As these elevated soil
concentrations were expected to be localized in the vicinity of the three SWMUs, each bedrock well was
located approximately 20 feet upgradient and upslope from the associated SWMU (with respect to the
varved silt and clay surface). The wells are located on the eastern side of Enterprise Drive and are
MW-321R, MW-322R and MW-323R (Figure 4-2). As shown on Figure 4-2, MW-323R is located
west of B001; MW-322R is north of B003 and; MW-321R lies south of B005S. Also as shown on
Plate 3, MW-322R, located at the north end of B003, was located over the deepest part of the valley in
the top of the varved silt and clay unit.

To identify impacts that may have occurred to groundwater in the bedrock unit before the utility trench
barrier wall was constructed, two wells were proposed in the RFTI SOW: MW-324R and MW-816R.
MW-324R was located near Enterprise Drive (Figure 4-2) in an area of shallow bedrock where utility
trenches cut through the rock and previously permitted groundwater from the TCA plume east of
Enterprise Drive to flow westward toward the IWSL area. It should be noted that the installation of the
utility trench barrier wall removed this transport pathway.

Finally, bedrock well location MW-816R (Figure 4-2) was selected to identify any contribution from the
bedrock to the southern IWSL plume. It is located adjacent to MW-816, a soil monitoring well in the
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southern portion of the Former IWSL plume area that shows elevated concentrations of halogenated
VOCs.

4.3 Preliminary Borings and Well Installation

Installation of the bedrock monitoring wells was completed in two phases. The first phase included the
installation of preliminary borings at each of the three locations selected to confirm that separate phase
DNAPL is not present at the sand / varved silt and clay contact before drilling through that contact to
construct deep bedrock wells. The installation of the bedrock well was completed during the second

phase. The following sections provide additional details of field activities and results of the investigation.

4.3.1 Preliminary Borings

Prior to drilling these three bedrock wells, split-spoon soil samples were collected at the shallow
sand/varved silt and clay contact (and at the top of the transition zone where present) and an additional
split-spoon sample was collected from the varved silt and clay in each preliminary borehole and analyzed
for Method 8010 VOCs, Freon®113 and Freon®123 by Severn-Trent Laboratories of Newburgh, New
York, an ELAP certified laboratory.

Acceptance criteria for preliminary boring locations were established in the the RFI SOW and prohibited
the use of a preliminary boring location for a bedrock monitoring well installation location should either
field observations or laboratory analysis indicate potentially mobile separate-phase material is present.
Neither field observations nor laboratory analysis of the soils encountered during the installation of the
preliminary borings indicated the presence of separate phase and therefore all of the three locations were
determined to be suitable for penetration through the varved silt and clay unit for the bedrock well
installation. Sampling results from the preliminary borings were transmitted to the NYSDEC for review
and approval of a contained-in demonstration prior to the initiation of the bedrock well installation. A

copy of the contained-in demonstration transmittal and NYSDEC’s response is presented in Appendix F.
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As part of the RF1 SOW, during the drilling of the preliminary borings an undisturbed sample was to be
collected from each borehole in the varved silt and clay unit and submitted to a laboratory for analysis
of vertical hydraulic conductivity. At each location, sampling was attempted using shelby tubes;
however, due to the characteristics of the varved silt and clay unit, the drilling rig could not obtain a

sample for analysis. A minimum of three attempts to collect a sample were logged for each borehole.

4.3.2 Bedrock Monitoring Well Installation

The installation of four of the five proposed bedrock wells (MW-321R, MW-323R, MW-324R and
MW-816R) was completed during the second phase of field activities. One location (MW-322R) was
unable to be completed as a monitoring well. As noted in the log, the final depth of this boring was 220
feet below ground surface. At this depth, the varved silt and clay is still present. The drilling was
discontinued at this location after consultation with the NYSDEC.

Boring logs for each of the four wells and the one boring that could not be completed as a well are
presented in Appendix G, Table 4-1 provides a summary of physical characteristics for each of the five
locations and the following paragraphs provide a brief description of the conditions encountered at each

location.

Several attempts were made to core the rock at each location for the purpose of determining the
lithology of the bedrock and the occurrence of structural features such as joints, fractures, cleavage, and
bedding planes. With the exception of less than two feet of core recovered from MW-816R, these

attempts were unsuccessful.

A preliminary soil boring for well MW-321R revealed a layer of sand down to 12 feet, where a mixture
of clay and silt became dominant. Clay and silt was present to a depth of 25 feet, where the thick varved
clay unit began. A gravel layer 5 feet thick was observed from 92 to 97 feet below grade, where the
limestone bedrock began. Two significant water bearing zones were located between 122 and 124 feet
below grade. Total depth for this well is approximately 126.6 feet. The estimated yield for MW-321R
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was 30 gallons per minute. The well was constructed using 8 inch steel casing and 4 inch PVC as shown

on the corresponding well log.

The top 14 feet of proposed well MW-322R consisted primarily of sand. A transitional unit of clay, silt,
and sand was observed from 14 feet to the top of the site varved clay unit at approximately 40 feet below

ground surface. Varved clay was present to a depth of approximately 223 feet, when drilling was
stopped.

A similar pattern of sand, silt, and clay were observed in the construction of well MW-323R. Sand
dominated from 0 to 18 feet, with a combination of silt and clay present from 18 to 38 feet. The
remainder of the overburden consisted of the site varved clay. Gray-black calcareous shale bedrock was
encountered at 150 feet below grade. The primary water bearing zone was found at a depth of 187 feet
below ground surface. Softer zones in the bedrock that may contribute relatively small volumes of water

were noted at 181 and 196 feet. The well was completed as an 8 inch open borehole to a depth of 242
feet.

Well MW-324R was drilled through 4 feet of sand and gravel associated with parking lot fill and an
additional 7.5 feet of clay that is part of a barrier wall. The underlying bedrock consists of a massive
gray-black calcareous shale. A water bearing zone was located around 37 feet, with the well completed
to a depth of 43.15 feet. The estimated yield for this well was 1 gallon per minute. The well was

constructed as a 6 inch open hole, shown on the associated well log.

The overburden of well MW-816R consisted of approximately 7 feet of fill material, 5 feet of sand, and
37 feet of the site varved clay. Calcareous shale bedrock was encountered at 49.5 feet below grade.
A rock core of about 5 feet in length revealed that the shale was massive, with no signs of bedding or
fracturing. The well was drilled to a depth of approximately 162.75 feet below grade, and was
constructed with 6 inch steel casing as shown. The well was completed as an open hole. Possible water

bearing zones were noted at 77 feet and at 114 feet, with an estimated yield of several gallons per day.
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Table 4-1. Summary of Physical Characteristics, Bedrock Monitoring Installations

Location Varved Clay Depth to Bedrock | Total Depth of Bedrock Type Yield
Interval (feet bgs) (feet bgs) Boring (feet)

MW-321R 12-92 97 1275 Limestone 20-40 gpm
MW-322R 9-220 not encountered 220 not encountered not applicable
MW-323R 38-155 157.5 242 Calcareous Shale <0.25 gpm
MW-324R none 1.5 43.15 Calcareous Shale <0.25 gpm
MW-816R 12-49 49.5 165.6 Calcareous Shale <0.25 gpm

Key:

bgs below ground surface

4.4 Chemical Monitoring

Each well was developed prior to sampling according to protocols specified in the approved site specific
QAPjP. Three characterization samples were collected according to the protocol specified in the site’s
most recent approved Groundwater Monitoring Plan and included analysis of halogenated volatile
organic compounds by method 8021 plus Freon 113 and Freon 123a. In addition, each sample collected
from bedrock monitoring well MW-816R was analyzed for arsenic (dissolved and total).

Appendix C contains a printout of the chemical data obtained for each of the characterization samples
collected from the bedrock monitoring wells. As shown in this printout, no site constituents (Freon 113;
1,1,1-Trichloroethane; 1,1-Dichloroethane; Chloroethane;
1,2-Dichloroethene or Vinyl Chloride) were detected in any of the samples collected. Based on these

Tetrachloroethene, Trichloroethene,

results, there is no evidence that contaminants have penetrated through the varved silt and clay unit into

the underlying bedrock.

In addition, based on the absence of the detection of site volatile organic compounds in the groundwater

at MW-816R, there is no evidence of contribution from the bedrock to the southern VOC plume in the

Former IWSL area.
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4.5 Bedrock Groundwater Elevation

Water levels were measured immediately following drilling and at appropriate locations on a quarterly
basis in monitoring wells constructed throughout the site and at various depths. As per the April 3, 2000
correspondence from Mr. Gary Casper of the NYSDEC, water level measurements were added for the
other site bedrock wells including MW-1R and 202-3R. These water level measurements were used
to show the bedrock groundwater elevations (Figure 4-3). Due to the presence of declining head
potential with depth in the bedrock and the variable depths of the bedrock monitoring wells at the site,
it is not possible to contour the water levels for these wells together in plan view. Figure 4-3 does not,
therefore, show such contours and it is not possible with the available data to characterize the direction
of groundwater flow within the bedrock. The absence of site constituents in bedrock groundwater

relieves any concern regarding the direction of groundwater flow in this unit,

4.6 Aquifer and Aquitard Characteristics

An aquifer test was to be performed in one of the bedrock wells, preferably the bedrock well proposed
to be completed north of B003 (MW-322R). Due to the great thickness of the varved silt and clay unit,
the very low potential for vertical leakage through the varved silt and clay unit, the low yield of the three
bedrock wells installed in the shale, evidence of the healing of fractures with quartz and the absence of
site constituents in the bedrock groundwater, no aquifer test was performed. The basis for this decision

was previously discussed with and approved by the NYSDEC,

5 Conclusions

The following subsections summarize the conclusions reached regarding the results of the IWSL and
Bedrock RFIs.

5.1 TIWSL

Based on the results of investigations performed in the IWSL area and over the remainder of the site

(with respect to arsenic occurrence) the following conclusions can be drawn:
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1. There is no evidence that the concentrations of arsenic in soil and groundwater in the IWSL area have
been affected by releases from the closed impoundment based on a comparison of arsenic concentrations

in the IWSL area and those over the remainder of the site.

2. There is no evidence that the higher concentrations of vinyl chloride detected downgradient compared
to upgradient of the IWSL are the result of releases from this closed impoundment. Rather, the data
indicate that the increase in vinyl chloride results from transformation of TCE and 12-DCE as those

constituents are transported beneath the IWSL from the upgradient area to the east of the IWSL.

3. The occurrence of TCE series compounds in the Northern IWSL Plume appears to be related to
historical releases of these VOCs from the sanitary sewer, which caused these constituents to be
adsorbed to the surrounding soils, from which they are gradually desorbing. The concentrations of these
VOC:s currently measured in the sewer flow are lower than those in the groundwater, confirming that

the VOCs present in groundwater do not result from ongoing releases from this sewer.

4. Based on the results of the Bedrock RFI, the source of the TCE series VOCs in the Southern IWSL
Plume is not in the bedrock. Previous RFIs had used soil gas, soil and groundwater investigations in an
attempt to locate the source of these VOCs in groundwater. None of the investigations to date has been
able to identify a source for this low concentration plume. It is likely, therefore, that the source of this
plume is similar to that which produces the Northern IWSL Plume, i.e., VOCs adsorbed onto soils from
a utility line-related source that is no longer discharging into this area. Importantly, surface water
samples collected in the stream and wetland into which groundwater from both of these plumes
discharges indicate there is no impact to surface water: the results of the previous RFI showed where
detected, VOC concentrations in the surface water did not exceed the Part 703 New York State Surface

Water Standards and; the calculated total flux from groundwater to surface water is on the order of
0.00032 pounds per day.

5.2 Bedrock

Based on the findings of the Bedrock RFI, the following conclusions may be drawn:
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1. The substantial thickness of the varved silt and clay unit, the lack of water encountered in the three
bedrock wells installed in the shale and the absence of site constituents in the bedrock groundwater,

confirm the previous conclusion that contaminants have not penetrated through the varved silt and clay

unit into the underlying bedrock.

2. Groundwater monitoring data collected from MW-324R, located adjacent to the former utility trench
indicate there are no residual VOC impacts to groundwater in the bedrock unit after the utility trench
barrier wall was constructed. Therefore, either there was no vertical leakage of contaminated

groundwater into the shallow bedrock before the barrier wall was constructed or any such impacts have

dissipated since that time.

3. Finally, as noted in the previous subsection, based on the absence of site VOCs in the groundwater

at MW-816R, there is no evidence of contribution from the bedrock to the southern VOC plume in the
Former IWSL area.
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Excerpt from: Corrective Action for
Solid Waste Management Units, RCRA
Facility Investigation Scope of Work,
IBM Kingston, July 30, 1993

92

2.3 Corrective Measures Study Data Requirements

In order to adequately evaluate each of the corrective measures that might be applicable to this site, it
is necessary to collect many categories of data and other information during the RFI. The following

subsections discuss the data collection requirements anticipated to be necessary for the corrective

measures study.

2.3.1 Physical Data

Physical data needs for this site include information relative to the natural environment as well as

subsurface facilities constructed to serve the use of this site. The following subsections discuss these

various data needs.

2.3.1.1 Soil Sedimentology and Stratigraphy

During the RFI, continuous split-spoon samples will be collected and described by a qualified
geologist to provide data on the soil sedimentology and stratigraphy beneath the site. In addition to
these geologic logs, samples will be submitted to a qualified soils laboratory to determine the

grain-size distribution of each of the important geologic units.

2.3.1.2 Bedrock Lithology and Structure

Also during the drilling of borings at this site which extend to bedrock, a minimum of five feet of rock
core will be recovered for the purpose of determining the lithology of the bedrock at a given location
and the occurrence of structural features such as joints, fractures, cleavage, and bedding planes. Other

data that will be collected will include the rock quality designation (RQD) and the appearance of
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weathering or mineralization on discontinuities. Finally, the deptlis to the top of weathered and
competent bedrock will be determined for the purpose of contouring the elevation of the soil/bedrock

interface and determining the thickness of the weathered bedrock zone.

2.3.1.3 Water Table and Potentiometric Levels

Water levels will be measured immediately following drilling and at appropriate locations on a
quarterly basis in monitoring wells constructed throughout the site and at various depths. These water
level measurements would then be used to contour the water table and potentiometric surfaces
associated with various hydrogeologic units and to determine vertical and horizontal gradients across

the site.

23.14 Sewer Line Locations, Invert Elevations, Construction and Flows

Althodgh extensive work has already been done to document the location, invert elevations, and
construction of the various buried sewer lines at the site, additional work is necessary to determine
whether or not actual conditions match those on the drawings. Additionally, data must be collected
on the flow characteristics of each of these sewer lines including, in particular, the storm drain lines

which exhibit dry weather flows.

2.3.2 Chemical Concentration Data

The evaluation of the need for various corrective measures, as well as the assessment of their potential
effectiveness, requires that concentration data be developed with regard to initial conditions at the site.
Although considerable amounts of chemical concentration data have already been generated for this
site over the past fourteen years, there are still areas in which additional data is necessary not only to

define the extent and magnitude of chemical occurrence, but also to aid in the evaluation and selection
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wells currently included in the site’s quarterly and annual groundwater inonitoring plan (GMP). Prior
to that sampling round, a full round of water levels will be completed in all accessible on-site wells

during one 24-hour period.

It is anticipated that any concentrations of VOCs in soil penetrated during the drilling of these plume
monitoring wells would result from partitioning of these chemicals from the groundwater to the soil.
However, during the drilling and installation of these wells, continuous soil samples will be collected
using properly decontaminated split spoons. These samples will be subjected to the standard field
screening procedure as described in the soil sampling protocol in an appendix to Appendix K. Should
that field screening indicate that the concentrations in any given soil sample may indicate a source of
VOCs other than by partitioning from the groundwater, that soil sample would be retained for

laboratory analysis by SW-846 Method 8010.

In addition to the potential for this analysis of hazardous constituents in soil samples, 30 soil samples
will be selected for analysis of grain size distribution to assist in characterizing the hydraulic
conductivity of the shallow sand unit and transport factors such as the critical DNAPL head. Fifteen
soil samples will also be selected for analysis of aquifer organic carbon, to provide the basis for better
assessing retaidation of chemical movement at this site by sorption. All of these soils analyses will

be performed in accordance with the methods and procedures presented in Appendix K.

4.4 Deep Groundwater Investigation

A deep groundwater investigation will be performed to confirm that neither separate-phase nor
dissolved-phase chemicals have penetrated through the varved silt and clay unit and into the
underlying bedrock. Three monitoring wells will be drilled through the varved silt and clay unit into

the upper part of the bedrock beneath this site. These monitoring wells are located east of B025,
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between B0OO03 and B0OS, and north of B0O1 adjacent to the 27-inch storm drain line. This places two
of these wells in areas of probable high dissolved chemical concentrations in the sand unit, and one in
a location which, as shown on Figure 1-4, is in the deepest part of the valley in the top of the varved

silt and clay unit.

The drilling of the two wells in the areas where elevated concentrations may occur in the sand unit
will require a multi-casing drilling plan. Initially, ten-inch casing will be set and grouted in place to
a minimum depth of ten feet below the top of the varved silt and clay unit. Eight-inch casing will
then be installed to the top of the bedrock using a drill-and-drive technique. A nominal
eight-inch-diameter borehole with then be drilled to a maximum depth of 50 feet below the top of
rock. The well will then be completed with four-inch, Schedule 40 PVC screen and riser pipe,
utilizing the protocol contained in an appendix to Appendix K. This will include a maximum
monitoring interval in the rock of 30 feet, including screen and sand pack; and a bentonite seal above
the sand pack beginning no less than five feet below the top of rock and extending to within
approximately three feet of ground surface. During the construction of the well, the eight-inch casing

will be withdrawn, but the ten-inch casing will remain in place.

For the bedrock well to be drilled east of B025, the procedure will be identical to that described above

with the exception of the setting and grouting of ten-inch shallow casing.

In addition to these three bedrock wells in the area where bedrock is overlain by a thick sequence of
varved silt and clay, a fourth bedrock monitoring well will be installed northeast of B202 adjacent to
Neighborhood Road. This well is positioned to be close to the utility trenches that pass through the
bedrock high in this area as shown on Figure 1-8. This bedrock monitoring well is being installed to
determine whether leakage of industrial wastewater directly from the clay tile IW sewers has resulted

in direct discharge of hazardous constituents to the bedrock unit, and also to determine whether
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groundwater potentially diverted from the North Parking Lot Area piume via these utility trenches
might also be leaking downward in this area of shallow bedrock. In drilling this fourth bedrock
monitoring well, six-inch steel casing will be set and grouted through the varved silt and clay and to
a minimum depth of five feet into competent bedrock. A nominal six-inch diameter well will then be
drilled below this casing to a maximum depth of 50 feet. This monitoring well will remain an

open-hole, six-inch-diameter completion.

4.5 Determination of Aquifer and Aquitard Characteristics

In addition to the groundwater and soil investigations described above, work elements will also be
performed to characterize the hydraulic properties of the various geological materials beneath this
site. In addition to the performance of grain size distribution analyses to aid in determining hydraulic
conductivity, pulse tests will also be performed in all of the new monitoring wells installed as part of
this investigation. These pulse tests will be performed in accordance with the protocol described in

an appendix to Appendix K.

As noted on Figure 4-2, a shutdown and restart test will be performed in extraction well MW-504S.
Prior to performing this test, six shallow observation wells will be installed by hand augering to a
minimum depth of three feet below the water table. These observation wells will be completed with
two-inch, Schedule 40 PVC screen and pipe, with the screen extending a minimum of two feet above
the water table. Sand pack will be placed to one foot above the top of the screen, and the remainder

of the bore hole will be filled with bentonite pellets and slurry.

After these observation wells are in place, initial water level measurements will be taken and
MW-504S will be shut down for a sufficient period of time to achieve full recovery of the water level

in this area. At that time, pumping in this well will be resumed as part of a controlled aquifer test to
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be performed in accordance with the aquifer test protocol contained in an appendix to Appendix K.
The minimum duration of this test will be for a period of 24 hours, and monitoring of drawdown will
be performed in accordance with the aquifer testing protocol. Recovery in both the test well and the
observation wells will also be monitored for a minimum period of eight hours following shutdown of
the test. The results of this test will be analyzed to determine the aquifer parameters in the vicinity of
well MW-504S, and the observation well data will be analyzed to determine the area of influence of

this extraction well during normal operations.

Another aquifer test will be performed in one of the deep groundwater investigation wells, preferably
the bedrock well proposed to be completed between B0OO5 and B003. However, the well to be used
in this test will be selected on the basis of the available yield from each of the bedrock wells installed.
This aquifer test will also be performed in accordance with the aquifer test protocol in Appendix K.
During this test, water levels will be monitomd in the extraction well and in available bedrock
monitoring wells and nearby shallow sand unit wells, as shown on Figure 4-2. The test will be
performed for a minimum period of 72 hours, with recovery monitored in the pumping well and
available observation wells for a period of 24 hours following the end of the test. These data will be
analyzed to determine the aquifer characteristics of the bedrock, as well as the existence of boundary

conditions and the potential for vertical leakage through the varved silt and clay unit.

Finally, during the drilling of the bedrock borings that penetrate the varved silt and clay, a minimum
of one undisturbed sample will be collected in each bore hole in the varved silt and clay unit and
preserved for laboratory analysis of vertical hydraulic conductivity. A portion of each of these

undisturbed samples will also be recovered for analysis of VOCs by SW-846 Method 8010.
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Excerpt from: RCRA Facility Investigation,
Groundwater Plumes and Sources, IBM Kingston,
March 14, 1997 42

5 REVISED RFI SOW FOR DEEP GROUNDWATER INVESTIGATION

The next phase of RFI activities is to perform a deep groundwater investigation to confirm that
contaminants have not penetrated through the varved silt and clay unit and into the underlying bedrock.
Four monitoring wells will be drilled through the vé.rved silt and clay unit (where encountered) into
the upper part of the bedrock beneath this site (Figure 5-1). Three of these monitoring wells are
proposed for locations where the highest concentrations have been detected in the shallow sand: west
of BO01 (MW-323R), north of B003 (MW-322R), and south of B005S (MW-321R). In addition to
placing these wells in the general area of high chemical concentrations in the shallow sand unit, one
location, as shown on Plate 2, is in the deepest part of the valley in the top of the varved silt and clay

* unit (MW-322R). The fourth well (MW-324R) is located near Enterprise Drive in an area of shallow
bedrock where utility trenches cut through the rock previously permitted groundwater from the TCA

- plume east of Enterprise Drive to flow westward toward the IWSL area. Although the installation of
the utility trench barrier wall removed this transport pathway, this bedrock well is proposed to identify
any impacts that may have occurred to groundwater in the bedrock unit before the barrier was

constructed.

The drilling of the first three wells will occur in areas where elevated soil concentrations may be
present. These elevated soil concentrations are expected to be localized in the vicinity of the SWMUs
and so the three bedrock wells will be located approximately 20 feet upgradient and upslope (with
respect to the varved silt and clay surface) from the SWMUs. Proposed well MW-323R will be located
approximately 20 feet southwest of MW-277R; MW-322R will be located between the cutting oil IW
pipe and B003 (approximately 25 feet southeast of MW-270S); and MW-321R will be located
approximately 20 feet east of MW-250S. Prior to drilling these three bedrock wells, split-spoon soil
samples will be collected at the shallow sand/varved silt and clay contact (and at the top of the
transition zone where present) and analyzed for Method 8010 VOCs, Freon®113 and Freon®123. Soil
concentrations greater than approximately 0.05 percent (500 mg/kg) will be considered indicative of

potentially mobile separate-phase material and, if encountered, another nearby location will be
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checked. If VOCs are not encountered above 500 mg/kg at the second location, then it will be used

instead and a bedrock monitoring well will be installed at that location.

A nominal 8-inch borehole will be advanced to the top of bedrock using air rotary drilling methods
with continuous casing advanced using Tubex or equivalent technology. The varved silt and clay is
very soft (“weight of hammer,” “weight of rods,” or only one, two or three blows are most often noted
in well logs) and should provide a temporary seal around the 8-inch casing during drilling. A nominal
8-inch diameter borehole will then be drilled to a maximum depth of 50 feet below the top of the
bedrock. The well will then be completed with 4-inch, Schedule 40 PVC screen and riser pipe, using
the protocol described in the 1993 RFI SOW. The protocol includes a maximum monitoring interval
in the bedrock of 30 feet, including screen and sand pack, and a bentonite seal above the sand pack
beginning no less that 5 feet below the top of rock and extending to within approximately 3 feet of

ground surface. The 8-inch casing will remain in place.

In drilling the fourth bedrock monitoring well (MW -324R), 6-inch steel casing will be set and grouted
through the varved silt and clay.(if encountered) and to a minimum depth of 10 feet into competent
bedrock. This well will be drilled using conventional air rotary methods. A nominal 6-inch diameter
well will then be drilled below this casing to a maximum depth of 50 feet. This monitoring well will

remain an open-hole, 6-inch diameter completion.

* In addition to the bedrock groundwater investigations described above, the hydraulic properties of the
bedrock and varved silt and clay will be characterized. During the drilling of the preliminary soil
borings before the drilling of the bedrock borings, a minimum of one undisturbed sample will be
collected in each borehole in the varved silt and clay unit and preserved for laboratory analysis of
vertical hydraulic conductivity. An additional split-spoon sample from the varved silt and clay in each

preliminary borehole will also be analyzed for Method 8010 VOCs, Freon®113 and Freon®123a
analysis.
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An aquifer test will be performed in one of the bedrock wells, preferably the bedrock well proposed
to be completed north of BOO3 (MW-322R). However, the well to be used in this test will be selected
on the basis of the available yield from each of the bedrock wells installed. This aquifer test will also
be performed in accordance with the aquifer test protocol described in the 1993 RFI SOW. During this
test, water levels will be monitored in the extraction well and in available bedrock monitoring wells
and nearby shallow sand unit wells. The test will be performed for a minimum of 72 hours, with
recovery monitored in the pumping well and available observation wells for a period of 24 hours
following the end of the test. These data will be analyzed to determine the aquifer characteristics of
the bedrock, as well as the existence of boundary conditions and the potential for vertical leakage

through the varved silt and clay unit.
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3 INVESTIGATION WORK SCOPE

The investigation workscope is outlined below and is discussed in detail in the following subsections.
Based on the results of the previously completed RFI, a revision to the Deep Bedrock Investigation work
scope was recommended. In addition, it was recommended that soil and groundwater be sampled for
arsenic (dissolved and total) where arsenic was detected previously. Furthermore, IWSL area wells were
to be sampled for additional geochemical parameters to determine if conditions favor transformations
(e.g. TCE to 1,2-DCE to VC) and also to vdetermine if conditions exist which could increase the
likelihood of mobilization of arsenic. To address the influence of the sanitary lines on groundwater
chemistry detected in monitoring wells MW-106S and MW-820, recommendations from the RFI

included additional sanitary sewer monitoring for volatile organic compounds.

3.1 Deep Bedrock Investigation - Revised Scope of Work

To identify any contribution from the bedrock to the southern plume, a modification to the Bedrock
Investigation Scope of Work is proposed to include a shallow bedrock monitoring well in the vicinity
of soil monitoring well MW-816. This well would be installed using air-rotary drilling methods and
would be sampled for VOCs and arsenic (dissolved and total). If saturated soil is encountered during
the installation of this boring, a soil sample will be collected and analyzed for arsenic and halogenated
volatile organic compounds plus Freon 113 and Freon 123a.

The well will be developed prior to sampling according to protocols specified in the approved site
specific QAPjP. Three characterization samples will be collected from this well according to the
protocol specified in the site’s most recent GMP and will include the following parameters for analysis
for each characterization sampling round: halogenated volatile organic compounds by method 8021 plus

Freon 113 and Freon 123a and; arsenic (dissolved and total).

Expanded Work Plan - Former Industrial Waste Sludge Lagoon December 9, 1999
GROUNDWATER SCIENCES CORPORATION
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New York State Department of Environmental Conservation

Division of Solid and Hazardous Materials
Bureau of Radlation & Hazardous Site Management, Room 460
50 Wolf Road, Albany, New York 12233-7255

Phone: (518) 457-0253 + FAX: (518) 457-9240 John P. Cahil

Commissioner

Website: www.dec.state.ny.us

Mr. Mitchell E. Meyers

Manager, Environmental Engineering
International Business Machines Corporation
9600 Godwin Drnive

Manassas, VA 20110

Dear Mr. Meyers:

Re: Kingston, New York Facility
IWSL Expanded RFI & Deep Bedrock Investigation

Ata meeting oxt March 16, 2000, between staff from IBM and Groundwater Sciences
Corporation and myself, we reviewed the Expanded IWSL RFI Work Plan and the revisions to
the deep bedrock investigation, contained within that Work Plan. The IWSL Work Plan is
conditionally approved in accordance with the comments below. The Deep Bedrock
Investigation is also conditionally approved as originally submitted and incorporating the
subsequent revisions submitted on March 14, 1997 and December 9, 1999.

Conditions of Approval

1.  Revised pages of the Expanded RFI Work Plan,related to the Arsenic Study, shall be
submitted to accurately reference the corresponding Plates. ‘

N

Water level measurements shall be added for the other site bedrock wells for the best
possible interpretation of groundwater flow directions in this aquifer.. These include,
specifically, Wells MW-1R and 202-3R as discussed, but should also include other
available site bedrock monitoring wells at the site, to obtain the best picture of
groundwater flow.

The number of groundwater samples to be collected for the arsenic study were not
specified in the Work Plan. As agreed, 2 minimum of 3 sample rounds will be
performed.

LI

4.  Asdiscussed, the cuttings from the actual bedrock well drilling (both soil and rock)

Page 1 of 2
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may be disposed to ground in the vicinity of the well or may be placed in the area
upgradient of the collection trench, as done in the past for other slightly
contarninated soils at the site. Overburden soils samples /drill cuttings from the
preliminary borings shall be screened using head space methods previously
approved for the site. A minimum of 25% of these samples shall be sent for
laboratory analysis. Provided that the constituent levels are determined to be low,
these soils may also be handled as above. The exception would be any soils that are
determined to be above the Department’s contained-in criteria. A final decision on
disposal of such soils will rest on the analytical results, to be provided to NYSDEC.

In the event that elevated levels of hazardous constituents are indicated during the
planned activity, IBM retains full responsibility to properly manage and dispose of
any hazardous materials that may be generated.

If you have any questions, please call me at (518) 457-9253. As always, please provide
me with timely advance notice (2 minimum of 5 business days), prior to starting field wozk, sa
that oversight may be coordinated.

Sincerely,

. Casper
Senior Engineering Geologist
cc:  J. Reidy, USEPA Reg. II
M. West, IBM
Page 2 of 2
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Well Abandonment Field Documentation
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IBM Mid Hudson Valley
Well Abandonment Field Data Sheet

well ID # _ MW 165 5 Site Location _foxwigr T o
Air Temperature __5 4 Skies _ Cear~ Wind Speed/Direction __ 4 #W
Date _ 4/ 18(0o Time Started __1&* LL Time Completed __ [&: 20
Personnel __ M, Kaclien Verify Site Map? Y@

Measuring Point _@ PUC S’mw;; Mark Type of Completion Sﬁm[iau[az.
Historical DTB __| 800 Current DTB __1?2.95 Current DTW _[0.93
Calculate Volume in Well: ___ 0,163 gal/ft X _ J9.95 = __ 335 >

gal/ft: 1.5" =0.092 2"=0.163 4"=0.653 6"=1.469 8" 2.611

Well Evacuated? No WL end of purge __ /A
Type of Bentonite __Bacoil Density Reading 102 [b/ Uﬁw(
Volume of Bentonite Pumped ___ 3.5 2\4/( Depth of C?sing Cut I8 holpw ﬁua/(—a,

Comments: A'{fl oongdede Sarvl:uc s C’eJWlfLm‘w/\ Wees (@nflm’e‘ﬂ

March 14, 1995



. ' Soil Augering Log Boring No. MW—165S TOC Elev. 181.53
Client: IBM Mid—Hudson Valley, Kingston Site . ,
Project No. 92041.04 Location 120' SE of MW—166S Page 1 of 2
[ e 0 %
s Blow gl ¢ ; ; w |Et Well £ . Well
E’LE Counts |EE 3 OverbB;c;eCr:élt_in;rru‘ologlc 2 %§ Construction %u&:’ Construction
o a3zl e 2 | Gom) Graphic = Details
= E 14" Locking steel cap
= — w/2 expansion plug
= S .
0 jGqu_d__Sy_r_‘che_ I I L ) cus&rgotecﬁve_,steel
3 SAND: well graded, m—f w/silt, occ. - -
- fine SA—-SR pebble, loose, moist to =1 Concrete pad, 24"x24
p= dry, dark yellow brown. —
2 3 - 2
— SAND: well graded, med., little silt, tr & -
- fine SA—SR pebbles, loose, moist, o - :
- HAND ' H - t— Bentonite chips
— AUGERED med. brown. Sw :Ef Z/
4 3 2 L F 4
- SAND: well graded, f—med., tr silt, e - .
- very loose, dark yellow brown. 737 = _4—2 Sch 40 PVC riser
— o =
= o —_ .
3 : organic—rich lamination at 5.5'. /V'_B. HSA boring
6 3 6
= SAND: poorly graded, fine, trace silt, R / -
= organic zones, loose, moist, dark -
— 5—6—6—6 1 | 14"| yellow brown (lower 2" saturated). 0 —
= - l—2" Sch 40 10—slot
8 I C 8| PVC screen
= SAND: poorly graded, fine, trace silt, - (8.0'-18.07)
- organic zones upper 157, some br— | gp ~
— 6—3—4-3 2 | 227 gray—brown laminations, loose, 0 —
- saturated, dark yellow brown. -
103 C10
= SAND: ‘poorly graded, fine, trace silt, -
= organic zones, brown—gray brown -
— 1/127-2-2 3 | 227| lominations, increase in med. sand 0 —
3 lower 9, loose, saturated, dark -
123 yellow brown. f — =12
3 SAND: well graded, f—med. little to tr = ;/”N°' 00 sand
= silt zone, loose, saturated, dark yel. E -
— 2-3-3-3 4 122°| brown, silt zones are dark yellow 0 i —
- orange. g - -
147 . i E14
= SAND: well graded, f—med., tr silt, =
= rootlet at 18", loose, saturated, dark =
— WOR—-WOH—-2-2 | 5 |247| yellow brown. SW 0 —
165 16
= SAND: well graded, f—m, little to trace -
= 343 silI)t. 2ozc”c. silt and organic lamination o -
— 1-3—4- 6 |24"| 20-22°, loose, saturated, light to - — | . .
= med. yellow brown. : P Bentonite chips
183 g =18
b SAND: well graded, f—m, lit silt, loose, 3 - .
= saturated, dk yel br (18—18.25"). sees - L— Collapsed formation
— 4-7-8-10 7 | 24"| SILT: tr clay, little vf sand, stiff, varved, ML 0 o -
3 saturated, brown gray w/It red to It / -
203 brown gray laminae. =20

Driller: SoilTesting, Inc.
Logged by: S. Fisher, GSC
Drilling Started: 6—-3-93
Drilling Completed: 6—3—93
Well Construction: 6—3—93
Well Developed: 6—7-93

Well Coords.: N716704.12
ES91174.59

Notes:
* FID
Hand augered to 6.0°.

Water level at 10.0° at .5 hours .
ofter drilling completed.

WOR = Weight of Rod
WOH = Weight of Hammer

GROUNDWATER SCIENCES
CORPORATION

Geologic Log: MW—1635




Client:

IBM Mid—Hudson Valley, Kingston Site

Soil Augering Log

Boring No. MW-—165S
120" SE of MW—166S

TOC Elev. 181 53

Project No. 92041.04 Page 2 of 2
[ 2%
£« Blow E._g @ . . %) = ¢ Well i £ o Well
&3 Counts |EE|S Overbg;céir:l/lt_ilct)t;ologlc & | 88| Construction |§ 8  Construction
S EIR: P =) (ipm) Graphic o Details
= SILTY SAND: very fine sand, slightly 000 %% %% -y t— Collapsed formation
3 plastic, soft to very stiff, saturated, 130X =
— 1-4-12-18 11"| brown gray to med. dark gray. :0:0:0:‘:0: —
= 2% -
223 !ot.t:}o!o! =22
= SILTY SAND: very fine sand, silt lamin— o2 - 2 diameter split—
= ations 4—6", mod. plastic, firm, :::: z/ spoon hole P
— S5—4-4-4 9" | saturated, brown gray to med. dark %2 —
= gray. ':0: -
244 0% E 24
= Total Depth: 24°.0 =
263 26
284 - 28
303 — 30
325 - 32
343 =34
363 - 36
383 C 38
403 C 40
423 C42

GROUNDWATER SCIENCES
CORPORATION

Geologic Log: MW—165S




IBM Mid Hudson Valley
Well Abandonment Field Data Sheet

well ID # AW bl M Site Location _ Fommey IBHA

Air Temperature ___55 Skies _Clea” Wind Speed/Direction __7 W
Date H4/i8[00  Time Started ___17:35 Time Completed ___L1:3%
Personnel __ W ucln Verify Site Map? k/CS

Measuring Point _(@ PVC ﬁxn/o? Mal R Type of Completion Squm(,{) .
Historical DTB ____33.00 Current DTB __34-3| Current DTW _7. 80
Calculate Volume in Well: ___0.16% gal/ft X 2481\ = _ 567 gal

gal/ft: 1.5" =0.092 2" =0.163 4"=0.653 6"=1.469 8" 2.611

Well Evacuated? No WL end of purge IN (A
Type of Bentonite Ravord Density Reading 16.20 t,l,,/gm(
Volume of Bentonite Pumped ___ & 3}%'( Depth of Casing Cut |2 helos 5 cle

Comments: ___ 2% ot ouncrede Surfuce Cowt@ lotur Nemovel

March 14, 1995



—

. Soil Augering Log Boring No. Mw—166M TOC Elev. 180.18
Client: IBM Mid—Hudson Valley, Kingston Site

P

ProjeCt No. 92041 .04 LOCOtiOn 150° SE of MW-—-8S Poge 10f 2
o5 & 2 x
£ o Blow ‘a__g o . . wn = Well . £ o Well
§L§ Counts EE 8 Overbg;ii:i{)l{;;}:]ologxc @ |38| Construction &38| Construction
] > ; .
o VLR = | G Graphic o Details
= :,= {4 Locking steel cap
- h — w/Z expansion plug
3 — 1~ 4 protecti
0 3 Ground Surfece | | | _ | N . :—6- cas[}:‘rgoec e steel
3 Grass and roots, 0—6". 4 O -
- SAND: well graded, vf—med., tr fine // Z g / E 1 Concrete pad, 6'x24"
— subangular—subround pebbles, roots, / ¢ 7 — (connected to pad
- loose, moist, dark yellow brown. / g é / - at MW-166S)
2 3 7] ) E2
= SAND: well graded, f—med., occ. peb— | sw o -
s - HAND ble, loose, moist, med. brown. -
- AUGERED —_
4 3 C 4
- b—
= (4.5—5") SILT: with rootlets, loose, WL :/—-2' Sch 40 PVC riser
_ moist, yellow brown. -l
3 (5-6) SAND: well graded, f—med., lit _—E
6 3 to tr silt, loose, moist. SW = 6
= LAYERED SAND & SILT: SAND: well graded, —
= f—med., loose, moist, mottled yellow | oy =
— 5-3-5—-6 1 | 247| brown to light gray; SILT: tr very fine and 0 i
3 sand, organics, dense, moist, mottled, ML —
8 O dark brown to black. - 8
= SAND: well graded, med. and fine, tr -
= silt, loose, saturated, dark yellow -
— 7—-7—-5—6 2 | 24%| brown to gray brown. 0 —
103 =10
= SAND: well graded, med. and fine, tr -
=l silt, loose, saturated, increased very -
— 1—4—-5-7 3 |16"| fine sand near 12', dark yellow br. 0 — .
123 _ - 12
b= SAND: well graded, f—med., tr silt, - .
= loose, saturated, dark yellow brown. ) y—-a" HSA boring
g 7-6-5-5 4 | o4 0 =
147 =14
= SAND: well graded, f—med., tr silt, SW -
= organic laminations (17—-19"), loose, -
= 2-2-3-5 5 | 24| saturated, it. brown to yellow brown. 0 —
163 =16
= SAND: well graded, f—med., silt and - . 5
= organic laminations, loose, saturated, :/"'Beﬂtm'ie chips
— 4—-5~-6-7 6 | 24"| dark yellow brown. 0 /_
183 C 18
- SAND: well graded, f—med. little silt, —
= increased silt with depth, loose, sat— -
— 2-5-5-7 7 | 247| urated, dark yellow brown and med. NR —
] to light brown. -
203 20
iller: i i Notes:
Driller: SoilTesting, Inc. . otes CROUNDWATER SCIENCES
Lo.g«.ged by: S. Fisher, GS * FD CORPORATION
Drilling Started: 6—3-93
Drilling Completed: 6—4—93 Hand augered to 6.0°.
Well Construction: 6—4-93 . . .
Well Developed: 6—8-93 NR = No Reading Geologic Log: MW—166M
Well Coords.: N716774.31 Water level ot 8.6° on 6—4—93.
E£591089.30




~ Soil Augering Log Boring No. MW—166M TOC Elev. 180.18’
Client: 1BM Mid—Hudson Valley, Kingston Site

—

Project NO. 92041.04 Location 150’ SE of MW-8S Poge 20f2
o5 2 2 x
5 - BIOW E_B ) O o . 0 b ot We” . £ o We“
%L§ Counts |EE| 8 verbg(r;iir;l/ lt'i'(t)ZOlOg'c ® | 38| Construction o |§ Construction
3 33| 8 p = (ip:") Graphic a Details
: SAND: well graded, f—med., little silt, K '\‘..'i —
= loose, saturated, light brown I I -
— 2-4-7-12 8 | 247] yellowish brown. SW 0 o I -
= (21.75") SILT: vf sand, varved w/pale —
223 red laminae, saturated, brown gray. N[ - 22
= SAND: poorly graded, very fine to fine, =
= some silt, occ. organics, loose, sat— -
—] 4—-1-2—4 9 | 6 | urated, brown gray to yellow brown. SM 0 —
243 =24
- SAND: well graded, f—med., trace silt, —

— occ. organics, loose, saturated, dark =
—  4-2-3-5 10 | 24"| yellow brown. ] —
263 - 26
= SAND: well graded, f—med., little silt, —
= loose, saturated (very fine to fine -
— 2-3-12-15 11 [ 24"| sand below 18°). 0 —
285 — 28
- (washed out) SAND: well graded, f—med., occ. silt —
= zone, loose, saturated, dark yellow SwW -
— 1-4-9-15 12 [ 18°| brown to olive gray. 0 —
303 =30
= SAND: well graded, f—-med., some silt, —
= loose, saturated, dark yellow brown -
3 1—-1—-1-8 13 | g"| to brown gray. . (o] —
323 — 32
= SAND: well graded, f-m, some silt, occ. silt —
= lam. below 6°, sl cohes., dk yel br—dk gray. -
— 6-5-6-10 14 | 24" | SILT: tr vf sand layers, tr clay, v cohesive, 0 —
3 dense, saturated, brown gray with pale| i -
343 red laminations. : =34
— SAND: well graded, f—m, lit silt, SA-SR | gw -

3 pebble at 5", loose, saturated, dk gray. -
— 7-9-12-17 15 | 24"| SILTY SAND: vf sand & silt, tr clay, pale sM—| © —
3 red vert. lam's. (9-16"), horiz. varves | i -
36 below 16", dense, saturated, br. gray. — 36
3 Total Depth: 36.0° -
383 - 38
3 =
403 - 40
5 -
423 =42

GROUNDWATER SCIENCES
CORPORATION

Geologic Log: MW—166M




IBM Mid Hudson Valley
Well Abandonment Field Data Sheet

wellD#__ WW 166 S Site Location _foauwey LB *k'mofsﬁxvx

Air Temperature ___ 4/ Skies Cleas Wind Speed/Direction _5_NNE
Date __ 4 /i3 / 0o Time Started ___ 1145 Time Completed __i7 56
Personnel __MW, Ruchin Verify Site Ma»p‘?k Yes

Measuring Point (@ Ul S‘(&'q Mad Type of Completion _Stu odf‘p _
Historical DTB __[ .0 Current DTB _[ 8,66 Current DTW _[0.02
Calculate Volume in Well: __ O.1&> gal/ft X 1860 = 3‘035/

gal/ft: 1.5"=0.092 2"=0.163 4" =0.653 6" =1.469 8" 2.611

Well Evacuated? No WL end of purge N/A

Type of Bentonite __ {2u(s e Density Reading /0.9 Ll»/?a/(

Volume of Bentonite Pumped ___3.5 3&»’( Depth of Casing Cut ‘LLMMLG@&

s
Comments: (2 Q‘F Coteprede Surttce aswtq‘n'lz)nm WU&L

March 14, 1995



T

. ~ Soil Augering Log Boring No. MW—166S TOC Elev. 180.45"
Client: IBM Mid—Hudson Valley, Kingston Site . .
Project No. 92041.04 Location 150" SE of MW-85 Page 1 of 1
. o5 K
< 59 G . . n | = Well £ . Well
2 Blow a.a ©5 . .
%E counts |EE ] Overbg;ii?{)lt_;érrl‘ologlc 3 ;g(g Construction §§ Construction
o 32 e 2 (pm) Graphic a Details
3 ;—4' Locking steel cap
= I d — w/Z expansion plug
0 = Gl‘_Ou_fld__SEfd_Ce _____________________ . N :—_dd-_ :qs(%gotQCtNe 3Steel
- 77 —
3 SAND: well graded, vf—m, tr fine ? é -l L—C. 104"
— SA—-SR pebbles, roots, loose, moist, Z Z = | (:::::iciegofo 20?4
3 dark yellow brown. /? g - at MW—166M)
= % -
2 — SAND: well graded, f—m, occ. pebble, SwW ///’.é % - 2
= loose, moist, med. brown. o -
_: E— t— Bentonite chips
4 3 =1
E (4.5-5") SILT: roots, loose, moist, E
- yellow brown. ML -
b (5—6') SAND: well graded, f—m, lit— = _}—2 Sch 40 PVC riser
6 3 tr silt, loose, moist. sw =5
— LAYERED SILT & SAND: SAND: well graded,
— f—m, loose, moist, mottl. yel br—it -
3 gray; SILT: tr vf sand, organics, Sw -
= dense, moist, mottl dk brown—black. | and —
8 3 brown—black. ML - 8
- SAND: well graded, f—m, trace silt, —
= loose, saturated, dark yellow brown = 18 HSA bori
_ to gray brown. :_7/ fing
E =
1,0_. SAND: well graded, f—m, trace silt, : 10
= loose, saturated, increased vf sand —
] near 12°, dark yellow brown. :_-__ L 2" Sch 40 10—slot
- / FZVC screen)
= ’ = 7.00-17.0°
12_ SAND: well graded, f—med., trace silt, 12
- loose, saturated, dark yellow brown. E
- SW e
145 SAND: well-'graded, f—m, trace silt, =14
3 organic laminations (17—19"), loose, - | No. 00 d
= saturated, It. brown to yellow brown. ’:/ 0. san
16: SAND: well graded, f—m, silt and 16
= " organic laminations, loose, satur— -
= ated, dark yellow brown. -
b Total Depth: 17.0° -
183 — 18
203 20
Driller: SoilTesting, Inc. Notes: CROUNDWATER SCIENCES
Logged by: S. Fisher, GSC } CORPORATION
Drilling Started: 6—8-93 * FID
Drilling Completed: 6—8—93 Located 3' southwest of MW-—166M.
Well Construction: 6—~8-93 Log for MW—1B6M 4 S
og for - used for ; . _
Well Developed: 6—17—93 deacrintions. Geologic Log: MW—166
Well Coords.: N716773.19
ES91086.36




IBM Mid Hudson Valley
Well Abandonment Field Data Sheet

wellID#__ MW 161 S Site Location _foamey LM K. Lwi/ﬁf’t?\/\/
Air Temperature ___AH Skies _Clear Wind Speed/Direction __5 NNC
Date 4[ [3[oo Time Started 1145 Time Completed ___[13&
Personnel ___ N, Kuchin Verify Site Map? ‘Z&%

Measuring Point (@ PYC Su (m%. Mark Type of Completion S_{—ﬂ_»éfg ‘ ;.\@.e/
Historical DTB _]&.CO Current DTB ___(&.10 Current DTW _/]. A8
Calculate Volume in Well: oA 25) gal/ft X ___LE.LO = _ 295 gﬂ’l

gal/ft: 1.5" =0.092 2"=0.163 4" =0.653 6"=1.469 8" 2.611

Well Evacuated? No WL end of purge N

Type of Bentonite ey ae. Density Reading 10.21b / 3%(

Volume of Bentonite Pumped __3 3—W( Depth of C?sing Cut _L;_bdgd_ﬁ_m;j-!/;

Comments: __ 12" ot concpetre Suctac < CéW\{ﬂL‘hCV\ { e oV ei .

March 14, 1995



Soil Augering Log Boring No. MW-167S TOC Elev. 181.38°
Client: IBM Mid—Hudson Valley, Kingston Site

Project No. 92041.04 Location 150° NW of MW-8S Poge 10of 1
o5 2 x
L 392 o . . (7)) = Well £ o We“
| a .o %S5 . .
58 o | EE 8 Overbggiir;é'{g:do‘g'c @ | $8| Construction 8| Construction
o f .
o 32 & = | o) Graphic o Details
_E’,,r—-f Locking steel cap
— w/Z expansion plug
L4 protect:
O G‘r_otﬂd_Sgn:fo_ce _____________________ e 1 —(-b_ cqs[’:‘rgo ective «Steel
. 7 -
SAND: f—m, w/silt, roots, occ. fine SM / é = +—Concrete pad, 24"x24")
pebble, loose, sl. moist, dk. yel. br. /2 il
, 7 =
SAND: poorly graded, f—m, tr SA—-SR / 7 -
2 pebbles, v. loose, moist, med. brown. SP //‘:é - 2
s -
(3 — | — B 0
0 SAND: well graded, f—m, some c—vc ;/ Bentonite chips

AUGERED (3-3.°), little silt, loose, moist, dark
yellow brown.

N
~

SAND: well graded, f—m, lit silt, occ. f| sw t— 2" Sch 40 PVC riser
SA—-SR, pebble, loose, moist, dk. yel.

brown, change to It. brown at 5.25°,

TT III|| ITT ”lll TTTTTT
)

—
6 - and pale yellow below 5.75°.
= SAND: poorly graded, f—m, tr silt, occ. l— 8" HSA boring
= organics, loose, moist, mottled dark
— 4—-4—-3—4 1 | 18| yellow brown to med. yellow brown.
8 3 <p 8
- SAND: poorly graded, f—m, tr siltt and
- : peat, saturated, dark yellow brown to Z’"gvcs‘:h 40 10-slot
- 5-3-3-5 2 |15°| gray brown, silt layer at 8'10"—9'1". = ® o.sf‘rgeg,)
103 : =10
= LAYERED SAND & SILT: SAND: well -
= graded, f—m, w/organics, loose, sat— —
=  1-1-1-1 3 | 14| urated, dk. yel. br.; SILT: (4-7"): SW— wlll
3 varved, stiff, saturated, med. yel. br.,| ML -
123 lower 77 of sand vf—f, lit med. sand. - 12
= R SAND: well graded, vf—m, little silt, loose, -
= : saturated, dk. yel. to dusky yel. br., -
— 2-2-4-6 4 |18"| (it brown at 147), trace organics at — _{—No. 00 sand
3 base, fining downward. C ]
143 W 14
= SAND: well graded, vf—m, little silt, -
= increased fining with depth, loose, =
—] 3—-1—-1—6 5 |18"| saturated, br.—gray to med. dk. gray. —
163 =16
- SILT: plastic, tr clay, v. fine sand, tr - }— Collapsed formation
= organics, varved, dense, saturated, —
— 4—4-3—4 6 |15°| brown gray with pale red laminations.| ML / —
183 — 18
= Total Depth: 18.0° -
203 £20
Driller: SoilTesting, Inc. Notes: CROUNDWATER SCIENCES
Logged by: S. Fisher, GSC « CORPORATION
Drilling Started: 6—4-93 Fb
Drilling Completed: 6—4—-93 Hand augered to 6.0".
Well Construction: 6—-4—-93 .
Well Developed: 6—7—93 Geologic Log: MW—167S
Well Coords.: N716974.84 Water Level ot 9.7 on 6—4-93.
E590842.00




IBM Mid Hudson Valley
Well Abandonment Field Data Sheet

Well ID # MW 163 M Site Location _fzymey LRI "Vm‘éc.sm

Air Temperature HH Skies _ Clew” Wind Speed/Direction & NNE
Date __4 | 18/ 0D __ Time Started__17.05 Time Completed (7:15
Personnel __[1. ?(AJWV\ Verify Site Map? yes

Measuring Point _@ ¢ V(,.iit/e_% Mavk Type of Completion St y_\él(gtg 3

Historical DTB ___32.O Current DTB ___34.50 Current DTW _[O. 12
Calculate Volume in Well: __O.163 gal/ft X ___34.50 = 5462 9‘0(

gal/ft: 1.5" =0.092 2" =0.163 4"=0.653 6"=1.469 8" 2.611

Well Evacuated? o WL end of purge N(A

Type of Bentonite Bacor L Density Reading 10.2 b //oia/(

Volume of Bentonite Pumped __ & 3-01/( Depth of C?sing Cut _t_;l'_éel_(&f;m&;‘
Comments: 12" of concrede Surface Comlbleha«\ remase

March 14, 1995



. . Soil Augering Log Boring No. Mw—168M TOC Elev. 180.61°
Client: IBM Mid—Hudson Valley, Kingston Site

Project No. 92041.04 : Location 150° NW of MW—-167S Page 1 of 2
o Sl o 4 !
£ . 59 . . = I < Well
= Blow aol ® 0 | Ec Well - ]
%E counts |EE 3 Overbsgiirrmi{jlt_ilgr\lologlc 3 %§ Construction §§ Construction
> B .
=) EIR: ‘ > Gom) Graphic a Details
- -
3 14" Locking steel cap
- m — w/Z expansion plug
= - - 4" i
0 3 GLc_)u_rld_Su_rfa‘_ce_______ ________________ P A :’O— cqs&?techvevgteel
- SILTY SAND: f—m, roots, loose, moist, 2 7 % -
— dark yellow brown. SM //g é I=——— Concrete pad, 6'x24"
- SAND: well graded, vf—med., occ. SA— / g 7 — (connected to pad
= SR pebble, loose, moist, med. brown. /? g - at MW-1685)
2 3 SwW 7 Y E 2
— ﬁ —__1—No. 00 sand
= HAND = =
= AUGERED SAND: poorly graded, f—med., loose, oo ==
4 3 soft, moist, brown. E 4
3 sp = 7" Sch 40 PVC riser
= =d
3 SAND: poorly graded, f—med., loose, —
6 O moist, yellow brown to light gray. - 6
= SAND: well graded, f—med., tr silt, occ. [~ _{—8& HSA boring
= organics, mottled, loose, dark yellow Z/
h— brown. —
8 3 =
= SAND: well graded, vf—med., little silt, —
= loose, firm, saturated, yellow brown. —
E sw 3
103 — 10
= SAND: well graded, f—med., little silt, -
= silt laminations 13—-14", fining with =
— depth, occ. organic laminae, loose, —
= saturated, dark yeliow brown. -
123 E12
3 SILTY SAND: vf—f, tr med. silt lamin— —
= ations & vf—f silty sand laminations, —
— dense, saturated, yellow brown to br. — _+— Bentonite chips
14: gray, laminations br gray & pale red. 4
- SILTY SAND: vf—f, little med. sand, silt —
= laminations, occ. organics, very loose, =
— saturated, dark yellow brown. —
163 =16
3 Same as above. SM —
183 — 18
- SILTY SAND: very fine, little fine sand, -
— occ. organics, dense, saturated, color -
— change at 18.75' from yellow brown— —
= med. brown to brown gray—dark gray. -
205 Red varves from 7°—8". g =20
V'
iler:  SoilTesti Notes:
Driller:  SoilTesting, Inc. es GROUNDWATER SCIENCES
Logged by: S. Fisher, GSC % FID CORPORATION
Drilling Started: 6—8-93
Drilling Completed: 6—8—-83 Upper 24 feet described from -
Well Construction: 6—8-93 MW-168S well log. .
Well Developed: 6—17-93 Geologic Log: MW—168M
Well Coords.: N717086.20 NR = No Reading
£590740.76




client: 1BM. Mid Hsd"" A‘ilg“]lfi"g KL°9 Boring No. MW—168M TOC Elev. 180.61
ient: id—Hudson Valley, Kingston Site . .
Project No. 92041.04 - Location 150" NW of MW-1675 Page 2 of 2
< o o5 2 . . 2 % < . W
£ Blow g-o % Overburden/thholognc 8185 ConsvtvreL}Ltion % Const:;“ ti
oL Counts |EEI8 Description 8124 hi Suw ction
EIR (o) Grop ic Details
= SILTY SAND: vf—f, slightly plastic, occ. o o -
= organics, organic zone 11—13", lam— z -
— inated br gray to pale red silt at —
— bottom, dense, saturated, dark gray -
223 to dark gray brown. )
= SILTY SAND: vf—f, slightly plastic, occ. | SM -
- organics, dense, saturated, color - __i—Bentonite chips
— laminated dark gray to brown gray. Z‘/
245 Lo
b SILTY SAND: v—f, some layering, com— - .
- pact, saturated, med. dk. gray to - Z Sch 40 PVC riser
- 3-3—-2-1 im | 20°| dark gray. NR > r /_—
= SILT: tr clay, plastic, varved pale red R »e"’ -
263 laminae, dense, saturated, brown gray.| ML < 26
= SILTY SAND: very fine, slightly plastic, = _l—8 HSA boring
= loose, saturated. ! =
-  4-5-4-3 |2m |16 NR —
= M ‘:.‘/_
283 C 28
- SILT: trace clay, trace very fine sand, ‘:, —
- . plastic, dense, saturated, varved brown - Vﬁgvcsitr:g\ 10—slot
— 2-1-3—4 3m | 18"| gray and pale red. ML NR k /:- (27.0'-32.0°)
303 C 30
= SILT: trace clay, occ. very fine sand -
3 zones (6—8" and 18-20"), plastic, ML ;/’—N°' 00 sand
- 2—-1—4—4 4m | 22"| dense, saturated, varved brown gray SM_ NR /_—_-
3 and pale red. % —
323 3 =32
3 Total Depth: 32.0 -
343 - 34
363 =36
383 - 38
405 = 40
= =3
427 £42

GROUNDWATER SCIENCES
CORPORATION

Geologic Log: MW—168M




IBM Mid Hudson Valley
Well Abandonment Field Data Sheet

well ID #_ AW 6T S Site Location fpgmev TRM Kw\g/m‘u«
Air Temperature __AH Skies _Clear Wind Speed/Direction _ 8 NE
Date __4 / 1'.8/ 00 Time Started __ 1655 Time Completed __ L 700
Persomnel __ W Kuchon Verify Site Map? Yc‘i‘S

Measuring Point _@ P/C S, ; Mark Type of Completion _3Hu uQLP pe
Historical DTB ___ 100 Current DTB __J2O. 1% Current DTW _10.9 |
Calculate Volume in Well: ___0.16> gal/ft X __ 20.73 = 3332'

gal/ft: 1.5" =0.092 2"=0.163 4"=0.653 6"=1.469 8" 2.611

Well Evacuated? Neo WL end of purge ___N/A

Type of Bentonite Bucotd Density Reading 10.2 lb/ 2‘4(

Volume of Bentonite Pumped 3.5 300’( Depth of C?sing Cut 12"

Comments: MMAL&M(@“W temmore

March 14, 1995



~ Soil Augering Log Boring No. Mw-—168S TOC Elev. 180.86’
Client: I1BM Mid—Hudson Valley, Kingston Site Locati 0" NW of MW—167S
Project No. 92041.04 ocation 150" NW of MW~ Page 1 of 2
25 & . 2 <
%*‘i" Blow ‘é‘ﬁ % Overburden/Lithologlc <L Cons\gr%"ction 2% Consv’zl:.:{:tion
0P Counts |g55lo Description 21294 : o .
o K (o) Graphic o Details
3 — 14" Locking steel cap
] — w/2" expansion plug
3 - ¥ "
0 Joround Surface | | |\ | D = 0] cnsl%';t steel
- SILTY SAND: f—m, roots, loose, moist, —
-] dark yellow brown. = —— Concrete pad, 6'x24"
— SAND: well graded, vf—med., occ. SA— — (connected to pad
= SR pebble, loose, molst, med. brown. - at MW-168M)
2 3 - 2
3 HAND E/~eerrtonite chips
"o  AUGERED SAND: poorly graded, f—med., loose, -
4 3 soft, moist, brown. ./ - 4
3 = 1~ Sch 40 PVC riser
? SAND: poorly graded, f—med., loose, / =
6 I moist, yellow brown to light gray. — 6
= SAND: well graded, f—med., tr silt, occ. I~ _1—8 HSA boring
] organics, mottled, loose, dark yellow =
- 7-6-6-6 1 |15"| brown. NR o Pl
8 - 8
— SAND: well graded, vf—med., little silt, - -
- loose, firm, saturated, yellow brown. MY Z’"gvcsgtr:; 10-slot
- 4-4-5-5 2 (107 ' NR 3 ::i‘/— (9.0'-19.0")
103 A= LY
- SAND: well graded, f—med., little silt, i - -
- sitt laminations 13—14", fining with B -
— 1-1-3-2 3 | 18°| depth, occ. organic laminae, loose, NR K -
= saturated, dark yellow brown. o = -
123 \‘ :. —12
- SILTY SAND: vf—f, tr med. silt lamin— . f.",. -
- ations & vf—f silty sand laminations, MO e P -
— 2—-1-5-8 4 | 24"| dense, saturated, yellow brown to br. NR o e O — _1—No. 00 sand
14: gray, laminations br gray & pale red. e 21/4
- SILTY SAND: vf—f, little med. sand, silt ‘v R -
= laminations, occ. organics, very loose, R s A -
— 1-1-3-2 5 |18"| saturated, dark yellow brown. NR ] —
3 N < -
16 = 1 B =5 [
= Same as above. =y -
= 3-3-4-7 6.|22 NR e =
183 S E18
= SILTY SAND: very fine, little fine sand, T - :
= occ. organics, dense, saturated, color B s ;/——Collapsed formation
— 1-1-2-2 7 |16"| change at 18.75° from yellow brown— NR z z —
= med. brown to. brown 89ray—d<1rk gray. / -
203 Red varves from 7" —8". =20
Driller: ~ SoilTesting, Inc. Notes: CROUNDWATER SCIENCES
Logged by: S. Fisher, GSC * FID CORPORATION

Well Coords.:

Drilling Started: 6—7-93
Drilling Completed: 6—7-93
Well Construction: 6—7—-93
Well Developed: 6—7-93

N717083.89
E590742.47

Hand augered to 6.0'.

NR = No Reading

Geologic Log: MW—168S




) Soil Augering Log Boring No. MW—168S TOC Elev. 180.86°
Client: IBM Mid—Hudson Valley, Kingston Site

Project No. 92041.04 - Location 150 NW of MW—167S que 2 of 2
L e L x
= aldl ¢ : : n |E% Well £ . Well
E‘Eé CEI:,:{S EE § Overbggir;i/ I{iu;gologxc @138 Construction |& é’ Construction
a AZle P > (ip:) Graphic a Details
b= SILTY SAND: vf—f, slightly plastic, occ. —
= organics, organic zone 11—13", lam— —
—  4-3-3-4 8 |18"| inated br gray to pale red silt at NR — t— Collapsed formation
— bottom, dense, saturated, dark gray /
223 to dark gray brown. / 22
= SILTY SAND: vi—f, slightly plastic, occ. | M =
= organics, dense, saturated, color -
— 3-3-3-5 9 |14"| laminated dark gray to brown gray. NR —
243 =24
p Total Depth: 24.0° -
263 26
E -
2835 - 28
305 C 30
325 32
343 = 34
= =
363 36
382 - 38
407 = 40
= ‘ 3
423 42

GROUNDWATER SCIENCES
CORPORATION

Geologic Log: MW—168S




IBM Mid Hudson Valley
Well Abandonment Field Data Sheet

Well ID#__ MW 20| Site Location _foway T BM ﬁ.;fgm

Air Temperature __ A4 Skies _ Cear Wind Speed/Direction _5 N

Date Lf/ lf/ 00 Time Started _ /1555 Time Completed (G (2
Personnel _ M. Ruhon Verify Site Map? __Yes

Measuring Point (@ PuC_ Su s Mak Type of Completion Shod Stunlp,
Historical DTB _ 5.0 Current DTB __{3.0O| Current DTW __[0. 13
Calculate Volume in Well: __ 0. 3(7 gal/ft X __ [B.01 = _6.60

gal/ft: 1.5" =0.092 2" =0.163 4" =0.653 6" =1.469 8" 2.611

Well Evacuated? ___No WL end of purge __ W (A

Type of Bentonite __2cd 1l Density Reading 10.2 lb/ Lfrw(

Volume of Bentonite Pumped ___/ 2‘»%4 Depth of Casing Cut _Lnll_é_dgl_«/_é_mlz_
Comments: L nerede e Com was femovel .

Al l?fo‘ffcﬁ/-& Z haain. Steel Wwas Muprared Cﬁw[l;f}

March 14, 1995



" : -
OEPTH i WELL MW-301
N SUNWACE LLEVATION 1.y
FEET 3
. STECL LCKIngG CAP
cowwr ISTMOOLS OESCAIPTIONS
o — — ¥ 0 STECL PROTECTIVE cas ¢

9 ag::: FILL: CRAY-ROVN FINE TO COARSE SAND AND
FING GRAVEL, TAACE OF SILT
SROWN Fint 10 MEOIUN SANS, TRACE TO WO SILT

HOLE BRILLED VITM
$ 1/8° mULR it

CTMENT caOUT

AN
AN Ny B

VOLCLAY SENTORITE PELLETY WAL

Bl Mg L 17{]

BROA FIME SAND WITH TRACE TO LITTE SILT FILTER SAND (MORIE /1)

e 3* 0 PYC, 40 SCNEORLE,
20-5L0T SCALEN
s PYC CAP

VOLCLAY BENTONITE PELLET SEAL

PINKISH-CRAY VARVED SILTY CLAY
CUTTING

€0

SORING COMPLETED AT A2 FEET On 11/10/80

LOG AND MONITORING WELL DETAIL

“oTs:

1. N rieuats um”wul'uumnnnnmwtnm
ALQUIRES TO DAIVE A SPLIT-SPOON SAPLEA A OISTANCE OF OnE FOOT USING A 300
POURS BAIVE WEIGHT FALLING 30 INCHES. TE UTILIZED SPLIT-SP0N SAPLLES
VIRE 2 08 3 INCES 0.0,

2. SECAUSE 1N A STANGARD PENETRATION TEST ONLY A 2<1NCN SIANCTER SPLIT-SPO0MM
A9 AL WABER AN VIEO, ALL BLOV COUNTS OSTAINED OURING THIS STVY
OY SRIVING 2 TO J4-1NCH DIAMCTER SPLIT-SPOONS WITH A JO0-POUNS NAER FaLLING
J0-1EONES AML NOT WALID FOR CONPARISON VITH STANOARD PENCTRATION TEST SLOw
COUNTS WALUES OSTAINES (N PAEVIOUS (NVESTICATIONS.

3. CLEVATIONS ACFER TO WCAM SCA LEVEL GATUN.

0. THE BISCUSSION I8 VT TEXT OF THE AZPORT 1S mECESSARY FOR A PROPER UNSLASTARSING
OF THME BATUAL OF TME SUBSURFACT MATERIALS.

miMmesiomes amitaw




IBM Mid Hudson Valley
Well Abandonment Field Data Sheet

well D #__ AW 302 Site Location _fomer TR

Air Temperature L}If Skies _ Clear Wind Speed/Direction 5N

Date _ 4 / 1300 Time Started __{9(20 Time Completed _ [S4S
Personnel W Ruchin Verify Site Map? ‘,466

Measuring Point __ (@ PV Sy e Mark Type of Completion Sho S+
Historical DTB ___ 2.2.C Current DTB _ 2.4 | Current DTW _7.63
Calculate Volume in Well: ___ 0% gal/ft X _ JQHI = _832J 3@(

gal/ft: 1.5" =0.092 2" =0.163 4" =0.653 6" =1.469 8" 2.611

Well Evacuated? No WL end of purge ___JN[A

Type of Bentonite __ Al oid_ Deﬁsity Reading 10.2 1h/ ?a/{

Volume of Bentonite Pumped __X.5 3.4/1 Depth of Casing Cut _/ ’ rude
Comments: (\ Ve five

%Qﬂ/( cut U holo, @mo&,

March 14, 1995



3 WELL MW-302

OEPTH
W SUNACE ELEVATION 111.4)
FEET 3
oow STEEL LOCKING CAP
SYNOOLS OESCAIPTIONS
ocouvr — ' 0 STEEL PROTECTIVE CASING
¢ af::: m;l'..cz:n:'g: :’:}““ SARD Ao CENENT GRouT
v
‘¢ a SROWN FINE TO MEGIUR SANS, TRACE TO WO SILT T SNTORITE PRULY s

P I # PV¥C RISER

MOLE DRILLED WiITw
SIATSLEN T

| FINE YO MEDIUM CRAVEL VITH SAND, LITTLE TO
SONE SILT, TRACE CLAY
SROMN CLAVEY SAN®

FINE TO MEOIUN SAND, LITTLE TO SOME SILT

FILTER SAND (MORIE 1)

fmeee 7§ PYC, &0 SOEBMRL,
20-3L0T sCattw

PINKISH-CRAY VARVED SILTY CLAY

VC CAP
VOLCLAY SENTONITE PELLET SIAL

CUTTINGS

GORING CONPLETED AT &2 FEET Ow 11/11/80

LOG AND MONITORING WELL DETAIL

cCIIDE An/Nna




IBM Mid Hudson Valley
Well Abandonment Field Data Sheet

welllD#__ MW 3073 Site Location _foxtwmer LTHIN kmymm
Air Temperature __ 44 Skies _Cl e Wind Speed/Direction __/ NE

Date __ /| i‘fb’/ 00 Time Started __[4:4C Time Completed __ S0
Personnel _ M, Ruchan Verify Site Map? \76'5

Measuring Point Suases Ma Type of Completion Shovt Wﬁﬁe’
Historical DTB ___[ 2.0 Current DTB __ (2.6 O Current DTW _&¥.65
Calculate Volume in Well: _ 0.36 1 gal/ft X __ L7260 = _b. 4(9?-@(

gal/ft: 1.5" =0.092 2" =0.163 4"=0.653 6" =1.469 8" 2.611

Well Evacuated? __ o WL end of purge ___N/A

Type of Bentonite Baasid Density Reading 10.2 |4/ ?a/(

Volume of Bentonite Pumped 6.5 5#1/( Depth of C?sing Cut _@@%ﬂxﬁ‘

Comments: _ M| concaede (emovel, ?ro-fec;h‘c hacncales cut ) beluy

March 14, 1995



[ -
OEPTH i' WELL MW-303
N SUNACE ELEVATION 176.13
<
Ny STEEL LocRing
OESCAPTIONS
S ¥ @ STEEL PROTECTIVE CASING

FILL:OAOWN FINE TO COARSE SAND WITW LITTLE CLAY
SROWN FINE TO MEDIUN SANG, TRACE OF SILT

CERENT CROUT
VOLCLAY SENTORITE PELLET SEAL

30 0¥ rista
VERY Fiug TO FiNg SANO, SOMC SILT

GRADING TO ORANGE FINE SAND AND SILT

-
B Jp——— T ¢ PvC, 40 sONBAL,
20-5L0T scaten

&
o P FILTIR samp (moRIE #1)
of

SROWN FINE CLAYEY SAN®

ORMIGE-CRAY FINE SAND AND SILT

PINKISH-CRAY VARVED SILTY QLAY e PYC CAP

VOLCLAY SENTONITE PELLET SEAL

SORING COMPLETED AT 42 FECT OW 11/11/80

LOG AND MONITORING WELL DETAIL

FIRLIRF 20/29




IBM Mid Hudson Valley
Well Abandonment Field Data Sheet

Well ID # MW 241 S Site Location _fowd,s TBM “vap;tc‘ i~

Air Temperature HA Skies _ Clea~ Wind Speed/Direction _& N WE
Date __/]i8[6C Time Started __/5:5% Time Completed _4:10
Personnel M. Ewd'\;vx Verify Site Map? 7@5

Measuring Point _@PVC Sy nleyy Mark Type of Completion S"kmu(.ﬁog
Historical DTB ___}(.00 Current DTB __|7.07 Current DTW __/2.6%
Calculate Volume in Well: ___O.163 gal/ft X __| 9.0 = _310 5:&(

gal/ft: 1.5" =0.092 2" =0.163 4" =0.653 6" =1.469 8" 2.611

Well Evacuated? No WL end of purge (A

Type of Bentonite Bawid Density Reading 10.2 It/ (grw(

Volume of Bentonite Pumped ___3.5 2}44 Depth of Casing Cut _)_Q_b&(m%m‘&‘

Comments: __/2“ of concitie S&»v"tg&:e.COn’L’nleM temaoie L

March 14, 1995



Soil Augering Log Boring No. MW-241S TOC Elev. 165.86

Cliept: IBM Mid—Hudson Valley, Kingston Site Location NW edge of GS Elev. 163.21
Project No. 94013 Salt Barn Area Landfill Page 1 0of 1
* o A )
£ =29 : . 0 Well £ Well
=] Blow ool $ . 3 .
898 Counts ng EE| 3 0verbgg<izrr1{)l{ilgr1]ologlc % | Construction §§ Construction
Q LR =] Graphic a Details
L 4" Locking Royer ca
— | w/? expgnsio)rlt plugp
0 |eroundsuiace| | | | L O] cashig et steel
= Sand ond gravel fill to ~6". - .
= Dark browng gravelly sand with silt below 6. = | Concrete pad
2 3 = 2
—] AUGERED 4 -
3 / _:-(— Bentonite slurry
4 3 B E 4
= SILT: mod yel br, tr clay, dense, sl plastic, molst, | ML | : [~ Bentonite chips
= sgr;g.&sn le;.ylbt d yel b :i g‘/:/
] 4—-4-8— » LT: ot 7, yel br to mod yel brown, 2 i .
- 4=4=8-111 0 ) 1114 vf—f sand, cohesive, tr organics, moist. SM © ] ':.1/?_’/ 7' Sch 40 PVC riser
6 J vl = 6
- : same as above, top 2. -
p SAND: yellow gray, vf—m, tr silt, mottled, loose, -
— 7-7-8-12 | 0| 2 |12 grading into pred. m—c, some f, tr vc below 77, -
= loose, moist, dark yellow brown. e 8 HSA borehole
8 - - 8
= SAND: pred dk yel br, f-m, some vf, w/vi—f sand | SW -
3 layers ﬁc{t 2 or'\d 4 (<r0.5' Rthlck). lcgglrseni;x to -
—111—0—19— m-—c, ve below 47, fine R grave low R -
= 11-8-12-15/ 0 | 3 17 increasing f gravel and vc sand below 15°, sl -
103 cohesive, moist to wet. =10
= SAND w/GRAVEL: dk yel brown to It olive gray, f-m -
- top 3", grading into 3ered ¢, some vc—m sand, tr :/’_2' Sch 40 10-slot
-5 5-10-10-9] 0 | 4 |16"] fine R gravel below 3, dk yel orange zone at J°, - PVC screen
= incr siit oand gravel 10-13", crumbly, wet. - (6.0'-16.0")
123 C12
= SAND w/GRAVEL: dk yel brown to It olive gray, c— -
-E }/.c,‘ lit /T.ttr finer bs::'lxm'ls.4 IR grolvelbo—{.'loose. GSF\,N/ -
= 5_7_7- ining 8! to m—c below 4", gravel absent, loose, i
= 5-7-7-9 | 0| 5 10" homogeneous, wet. o No. OON sand
143 14
— SAND: m-—c, some f, tr vf, tr f R gravel through— -
= gut,l homo&an;ouuoose,p;gtl. c;!iveg_groy to dk yel . -
—7-10—-37— » r, large siltstone e . £ -
= 7-10-37-25| O | 6 |24 SIL'I;: ';:t t16'. lwoo'd?e;ed. varved, lm-:gn;c ?qut'i mod ] = - Bottom end cap
= yel br to pale yel br, some-pale aminations, Bl 0 -
165 dense, sl plastic, wet. ML b —E£16
3 SILT & CLAY: mod gel br to it olive gray 5-7°, -
3 tuming to brownish gray with pale red laminations,| MH/ :/—Collopged/swelled
— 4-3—-2—-6 | O | 7 |16"| dense, plastic, wet. CH — formation
183 -18
3 Total Depth: 18.0". -
203 £20
Drill SoilTesti 1 Notes:
rifler: offfesting, Inc. *No response to PID jar headspace scan. GROUNDWATER SCIENCES
Logged by: S. Fisher, GSC CORPORATION
Drilling Started: 10-20-94 Measured DTB from grade

Drilling Completed: 10—-20—94 (10/21/84): 16.

Well Construction: 10—-20-94 .
Well Developed: 10—28—94 Geologic Log: MW—241S

Well Coords.: N717727.79
£588721.93 SWL 10.35' (10/21/94, 09:41; from grade)




IBM Mid Hudson Valley
Well Abandonment Field Data Sheet

WellID#___ MW A5 S Site Location _fowmer TN H.gv:m:\

Air Temperature ___ 43 Skies _ Clecar Wind Speed/Direction _5 N VE
Date _ 4[I8/6d Time Started __{ 340 Time Completed _ (3 ‘45
Personnel ___/. Ruchin Verify Site Map? %/es

Measuring Point e arc Type of Completion M@‘g&
Historical DTB S leg ftode Current DTB __[[. 86 Current DTW br#
Calculate Volume in Well: 0.163 gal/ft X (1.8 = .93 3@4

gal/ft: 1.5" =0.092 2" =0.163 4" =0.653 6" =1.469 8" 2.611

Well Evacuated? No WL end of purge N / A
Type of Bentonite __ fa® L Density Reading lo. 2 /é/grd/(
Volume of Bentonite Pumped ___ 3 Z’WA Depth of Casing Cut (2" below

Comments: _ /2" ot conciude St e COMY(J(,HLM ( emo\/-e/L

March 14, 1995



Soil Augering Log Boring No. MW-245S TOC Elev. 166.76

Client: IBM Mid—Hudson Valley, Kingston Site Location 100 ft E of MW—240S GS Elev. 164.22
Project No. 94013 Salt Barn Area Landfill Page 1 of 1
£ . *oles & , : 0 Well £ . Well
&9 Csmvts Eg EE| & Overbggc;zcl/ lt.il;l;ologlc 3 Construction §§ Construction
3 8|83 8 P =] Graphic a Details
| -4 Locking Royer cg
| w/2 expgnsio)rll plugp
O |Ground Suface| | | | 1 0] cashg octive steel
E Sand and gravel flll with asphalt, concrete, E |
= and cobblges.v 4 = | Conerete pad
= -1 Bentonite slurry
2 —|  AUGERED FiLL - 2
- 1 Bentonite chips
4 3 = 4
= SAND & SILT w/ROCK FRAGS: dk yellow brown, vf— -
= m, some—lit ¢, tr vc, and f—m gravel, crumbly, - — 10" HSA borehole
-— 8-7-9-6 | 0| 1| g | molst =
- © : pred silt lower 2. -
6 3 — 6
= : same os above, top 4°. ML n —~ _+—2" Sch 40 PVC riser
3 SAND: dk yel br, mottied, occ olive gray and dusky o =" |
—8-12-16—16| 0 [ 2 | 16| Ye! br zones, pred f-m, some ¥, tr c, tr sit, w -
= ©) : organic lower 2°, loose, moist. =
8 3 - 8
= SAND: dk yellotw gpn:wn, pred }fw{rv’\'/fmt m..ltt'r silt, w -
3 coarsening a 0 m~c w/f, , tr s bl ~ _+—No.
— 4-7-10-10 | (| 3 | 13| Toose, erumbly, mottied throdghout, wet below 10°. = No- 00N sand
103 W =10
= SAND: dk yel br, f-m w/¥f, lit ¢, tr vc below 127, -
= tr silt, hgmogeneouz. lo/oae. wet. g o gVCSCh 40 10-slot
— 8-9-11-11| 0 [ 4 | 16" :_ @ 5'3:??)
125 © SAND: dk yel br, m—c, some f, lit—tr vf, tr vc, tr E 12 . '
3 silt, tr f SR—R. g.rovei, v qrovélly at 7. loose, wet. = Bottom end cap
p SILT & CLAY: at 7°, mod yel br to dk yel orange, e -
—— 5-5-6-7 | 0 | 5 |23" weathered, varved, dense, plastic, brownish gray MH/ — —+— Collapsed/swelled
= (0) varve ~0.25" thick at 8, color grades to brownish| CH - formation
143 gray w/pale red varves at 12°, dense, plastic, wet. =14
E Total Depth: 14.0. -
163 =16
183 =18
E =
20 £20
. . i Notes:
Driller: = SoilTesting, Inc. % Number in parenthesis represents GROUNDWATER SCIENCES
Logged by: S. Fisher, GSC PID reading of jar headspace. CORPORATION
Drilling Started: 10-28-94 Measured DTB (10/28/94, 10:30): 11°;
VDV”::'"(? Cc;mplte;ted: 1(1)0;:8534 Well domaged during construct;o?. Iglvtelr| )
ell Construction: —28—~ empts to repair unsuccessful. Well to .
Well Developed: NA be abandoned. Geologic Log: MW—245S
Well Coords.: N717633.36 SWL (10/28/94, 13:01): no water.
ES88769.79




IBM Mid Hudson Valley
Well Abandonment Field Data Sheet

well ID #_ MW 240 S Site Location _fowey THIN “Ku;jfsww
Air Temperature 1*1‘2) Skies _ Clea— Wind Speed/Direction H W=
Date 4/ (8 / o Time Started __{ 3 20 Time Completed _[ 33O
Personnel M Nuchin Verify Site Map? "1&5

Measuring Point _ @ PyC Sutses Madk Type of Completion S"hw(?.upo
Historical DTB ___|E.00 Current DTB __21.44 Current DTW _[2. 56
Calculate Volume in Well: __ 0.163 gal/ft X ). AKX = _ 3.4 ‘034,(

gal/ft: 1.5" =0.092 2" =0.163 4"=0.653 6" =1.469 8" 2.611

Well Evacuated? __No WL end of purge __ NJA
Type of Bentonite zu/och Density Reading 10.2 14) 34‘,/
Volume of Bentonite Pumped __4 (‘/M/{ Depth of Casing Cut _LJLAAALQ_E&_

Comments: _J1*“ o€ concyede Suutree @W\rloibﬁu« femnmi.

March 14, 1995



Soil Augering Log

Boring No. MW-240S

TOC Elev. 167.20

Client: IBM Mid—Hudson Valley, Kingston Site Location W end of Salt Barn  GS Elev. 163.93
Project No. 94013 : Area Landfill Page 1 of 1
¥* oL ©
£. ~le5 § . , 0 Well < Well
+ | ao . ° .
%f CE:rﬁs gé EE § Overbggii?l/ %;:(320109'0 a2 Construction éé} Construction
2 ei52| 8 P =] Graphic a Details
14" Locking Royer cq
= w/? expansio{ plugp
O |Ground Suffoce| | | | L —o1 gas&r;tectwe stee!
3 Grass with roots to 4. o
- Siit, sand and gravel flil with occ. concrete, cinder = Concrete pod
= block, and asphalt fragments. -
2 3 = 2
= AUGERE FILL / = Bentonite slurry
pu D :/“
= dR@===
4 3 / C 4
3 : smoother drilling at 4.5'. _:-/——8’ HSA borehole
E 3
6 7 / ML/ - 6
= SILT: dk to dusky yel br w/vf sand, organic—rich s - t— Bentonite chips
3 3-;8; ' sl_um:tﬂ‘ed fro'g: oflloctlxs;ﬁnemclgyel und1 5gale SM H /._/
— 2—4-7- yel br silt to , pred pal yel br s ow e = .
3 2-4=7-7 | 0| 127 w/occ It brown organic frags w/It olive brown = e — 17 Sch 40 PVC riser
8 3 reduction aureoles, stiff, dense, moist. : H‘/E 8
- SILT & SAND: top 6°, vf sand, it olive gray w/sl i% -
- mottling, 8l crumbly, grades into unit below, moist. SM N -
~9—14—13— SAND: dk yel br, pred f w/vf, tr silt, loose, grades il
- 9-14-13-14) 0 | 2 & to pred m—c olive gray sand, homogeneous, moist. -
103 sw =10
- SAND w/GRAVEL: pred dk yel br, f—vf, occ m—c —
3 sa?gé trfsil';(, lams thr;:ughout t(<1° thick), °/°d°epth /:/—— gv cs§2r:£n 10-slot
- 7-8—-10— isolated pebbles, loose wet, coarsens w -
= 7-8-10-111 0 | 3 |1¢° to vc sand, some c¢—m, Iit f R gravel in lower 4", - (8.0'-9.0°)
123 pebbles up to 1° (siltstone), loose, wet. 10
= SAND w/GRAVEL: dk yel br, pred m—c, some v, lit -
- ﬁraes.sl 'f"xtf;:ng v;‘/dep}h. f gtravgl tl':’rzughlout, rounded,| GP/ -
-~ 7-9-10-—- 0 | <0.5, rd shale frag at 107, yel orange, i
= 7-9-10-9 4 114 ol cohesive, wet. g SwW ] No. OON sand
143 =14
= SAND: similar to above, fining s! below 9", occ 2] -
3 color hcim':!si bror:;ﬂah gray ai:jt lgmi;\:_tion ot 12, | SP ;. -
1 a_a_19_ coarsening to p! c—-vc sand 12-14", B -
5 6-9-12-11) 0 | 5 |18"| 5T ot 14, vorved, weathered sitt, tr clay, pale =
3 yel brown w/occ pale red laminations, cohesive, ML -
163 dense, wet. ] . =16
= SAND: dk yel br, m—c, tr vc¢ and finer sands, tr ) = -
- silt, occ silt mass, weathered silt layer 6-7. SwW S s B0 -
— 3-2-4-17 | 0 | & |22"| SILT & CLAY: at 12", brownish gray, varved, w/pale g -
= red and dk gray laminations w/cigy, dense, MH '_( 2 I C 1 Bottom end cap
184 plastic, wet. Cl ,:‘:J_vg‘;_/: 18
3 Total Depth: 18.0". E
203 £20

Driller: SoilTesting, Inc.
Logged by: S. Fisher, GSC
Drilling Started: 10-20-94
Drilling Completed: 10-20-94
Well Construction: 10—20-94

Well Developed: 10-28-94
Well Coords.: N717631.79
: - £588676.97

SWL 10.7° (10/21/94, 09:30; from grade).

Notes:

*No response to sample jar headspace
scans.

Measured DTB from grade
(10/21/94): 18",

GROUNDWATER SCIENCES
CORPORATION

Geologic Log: MW—240S




IBM Mid Hudson Valley
Well Abandonment Field Data Sheet

well ID # __ AW Q42 S Site Location _Foemar THOM t'm?g&

Air Temperature ___ 4 J— Skies__ CAéw”  Wind Speed/Direction _& NWE
Date __ 4 / I8 / 0d Time Started ___ {300 Time Completed _ {3106
Personnel __[V), Rv(d/\{\/\ Verify Site Map? \r/CS

Measuring Point _(@ PV S’uww? Mark Type of Completion Shmég‘oloee,
Historical DTB __[4.0© Current DTB __1£.83 Current DTW __10.93
Calculate Volume in Well: ___ 0,163 gal/ft X __ 1683 = _JWM ?a(

gal/ft: 1.5" =0.092 2" =0.163 4" =0.653 6" =1.469 8" 2.611

Well Evacuated? __ No WL end of purge A (A

Type of Bentonite ace -'(L Density Reading 10216/ gm(

Volume of Bentonite Pumped ___3 ﬁd_u/l Depth of Casing Cut 2" helow 9@_& _

Comments: 12" of concute e CéW\’Dl(aﬁw\ (6Mc§\/e¢(.

March 14, 1995



Soil Augering Log

Boring No. Mw-242S

TOC Elev. 166.10

Client: IBM Mid—Hudson Valley, Kingston Site Location SW edge of Salt GS Elev. 163.48
Project No. 94013 Barn Area Landfill Page 1 of 1
S x~le5 & . : 0 Well £ Well
=8 Blow aol ¢ . ® .
%é’ Counts Eg EE § Overbggii?l/ lt_;;:ologlc i Construction §I§ Construction
8 IR P > Graphic a Details
I—4" Locking Royer ca
] w/? exponsio% plugp
L ———1—4" protecti |
0 Gfﬂ"lg_ &@e__ e . 0 gOSIPnrgo octive stee
3 Grass w/roots -
3 Sand & gravel fill w/occ concrete frag and metal = —— Concrete pad
- wire. |
3 FILL -
2 3 =2
- AUGERED - Bentonite slurry
— Formation change ot ~3 ft. 7 / —
4 3 / E 4
= SILT: dk yel br to dusky yel br, vi—f sand, tr [~ _4—8 HSA bore hole
= gravel & m-vc sand grains, cohesive, dense, stiff, / ,—/
—] 4-3-2-4 | 0 | 1 |18"| charcoal frags & rootiets common, wood frags / —
6 - 68", 12-12" & 17-18", sandy top 4". ML S
= SILT: as above, turning pale yel br at 11", dense, / -
= stiff, sl plastic, tr sand, wood frags throughout, ~ 1 Bentonite chips
— 1-3-4-6 | 0 | 2 |18"| olive gray color lower 5°, moist. T
8 3 E 8
= SAND: dk yel br, f-m, lit vf, tr silt, coarsens to Y I B = ———2" Sch 40 PVC riser
- pred cnw{modl sal;d below 127, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>