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SECTION 1.0

1.0 INTRODUCTION

This Technical Memorandum (TM) presents the results of a Supplemental Data Collection (SDC)
conducted at Environmental Restoration Program (ERP) Site 6 (Site 6),  at the 109” Airlift Wing
(AW), New York Air National Guard @YANG) Schenectady Air National Guard Base (the Base)
located at Schenectady County Airport, Scotia, New York. The SDC at Site 6 was performed by
Aneptek Corporation (Aneptek) for the Aii National Guard (ANGKEVR)  pursuant to the ERP,
under National Guard Bureau (NGB) Contract No. DAHA90-97-D-0011,  Delivery Order No. 19.
The SDC was performed under the authority of the Comprehensive Environmental Response,
Compensation, and Liabilities Act (CERCLA), and the Superfund Amendments and Reauthorization
Act (SARA).

This SDC was implemented based on the results of a Remedial Investigation (RI) performed by
Aneptek at the 109th AW during 1998 and 1999 and on the findings of a Draft Final Feasibility
Study (FS) (Draft Final Feasibility Study, Aneptek, March, 2001). The results of the RI indicated
the presence of volatile organic compound (VOC) contaminated soil and groundwater, and
petroleum contaminated soil at Site 6. Based on the recommendations of the RI, a FS was developed
for Site 6 soils which recommended excavation and off-site disposal of the contaminated soils.
Based on this recommendation, contaminated soils were excavated and disposed of under the
performance of a Time Critical Removal Action (TCRA). The TCRA was conducted at Site 6 from
April 22 to April 25, 2002. The FS also stated that further investigative measures were needed to
complete the FS with regards to delineation of Site 6 groundwater contamination, and to confii that
the TCRA had been successful in removing contaminated soils from Site 6. These investigative
measures were conducted during the SDC.
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SECTION 2.0

2.0 PROJECT OBJECTIVES AND SCOPE

2.1 Project Objectives and Scope

The objectives and scope of this project was the performance of an SDC at Site 6 at the 109th AW.
The SDC included activities necessary to further characterize the nature and extent of soil and
groundwater contamination at Site 6, and to obtain sufficient  data to determine the need for possible
site remediation. The results of the SDC will be included in the Final Feasibility Study, at which
point options for remedial activities, including the option of No Further Action, will be detailed and
numerically rated. One option will then be rated as the most effective with regards to both cost and
remedial effectiveness.

2.2 Investigative Approach

The general investigative approach for the SDC includes the collection of subsurface soil samples,
groundwater samples, and groundwater elevation data necessary for site characterization. Soil and
groundwater data collected during this SDC will be compared to current New York State Department
of Environmental Conservation (NYSDEC) Clean-Up Objectives (soil) and Drinking Water Quality
Standards @WQS) and Guidance Values (groundwater). Based on these comparisons, further site
remediation may or may not be warranted at Site 6.

2.3 Report Structure

This TM is presented in 15 sections. Section 1.0 provides an introduction to this report. Section 2.0
describes the project objectives and scope. Section 3.0 presents a description of the Schenectady
ANG Base and of Site 6, and presents the results of the RI, including sample results, geological and
hydrogeological findings, and conclusions. Section 4.0 presents a brief discussion of the Applicable
or Relevant and Appropriate Requirements (ARARs) for the Base. Section 5.0 describes the
investigative approach used during the SDC, Section 6.0 reports the investigative findings. Section
7.0 provides the conclusions of the field program and recommendations, while Section 8.0 provides
a list of the references used in preparation of this TM.
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SECTION 3.0

3.0 FACILITY BACKGROUND INFORMATION

This section presents brief background summaries of the Base (Section 3.1),  Site 6 (Section 3.2)
results from the Remedial Investigation, including the performance of a Removal Action (Section
3.3), Summary and Conclusions of RI Report (Section 3.4),  and the identification of Data Gaps
(Section 3.5).

3.1 Base Description and History

The 109th Airlift Wing is located on the eastern and southern portions of the Schenectady County
Airport in Scotia, New York (Figure 3-l). The Base comprises approximately 106 acres. The land
to the north, east, and west of the Base is agricultural and residential. South of the Base is the
Mohawk River, a railway, commercial and residential properties. Prior to construction of the Base,
the property was utilized as agricultural land. The ANG authorized the formation of the 139th fighter
squadron of the New York National Guard in November 1948. The unit was first located at the
Scotia Naval Depot, which is about three miles to the west of the current base. The first aircraft for
the new unit, the P-47 “Thunderbolt“, arrived in 1949, along with an assortment of support aircraft
including the T-6, B-26 and the C-47.

By September of 1950, the permanent facilities for the unit were completed at the Schenectady
County Airport. These facilities consisted of the present administration building, aircraft hanger,
vehicle maintenance, and various supply buildings. In 1951, The P-47’s  were replaced by the P-51
“Mustang.” By 1954, the Base had received the F-94 “Stat-fire” jets. In order to accommodate the
new aircraft, a 7,000 foot runway with overruns was constructed.

By 1960, the unit was redesignated the 109th Tactical Airlift Group and acquired the four-engine C-
97A “Stratocrusier”. In October 1961, the 109th Tactical Airlift Group was called to active duty in
support of the Berlin Airlift. The unit was deactivated and resumed guard status on August 31, 1962.
At that time, the aging C-97A aircraft were replaced with the C-97G model.

A new mission was undertaken by the unit in 1971 with the replacement to the C-97G by the C-130
“Hercules” turboprop transport. In 1972, The C-130A models were converted to the C-130D by
Lockheed Aircraft Company to facilitate the use of skis on the Greenland Polar Ice Cap. In 1984,
the 109th Tactical Airlift Group received its first C-130H aircraft, which replaced the older C-130D
model. In 1991, the unit’s name changed from the “109th Tactical Airlift Group” to the “109th
Airlift Wing”.

3.2 Site Description

Site 6 was not originally included as part of the ERP program. It was included during the RI after
sample results from Site 3, which is adjacent and downgradient of Site 6, indicated soil and
groundwater contamination present in this previously unknown area. The contaminants consisted
of chlorinated compounds (mainly cis-1,2-Dichloroethene [cis-1,2-DCE] and vinyl chloride), plus
additional soil contamination from petroleum compounds (xylenes). Initially, given the close
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proximity of this area to other designated ERP sites (Site 1, investigated in 1996 [Final SI Report,
ABB, October, 19961,  and Site 3),  it was thought this area was somehow related to either one or
both of them. However, based on the nature of contamination found in this area (analytes other than
at Site 1 or 3) , the potential association of previous activities being conducted within  the same time
frame and in this same general area (but at different locations), it is evident that this area should be
treated as a separate site, designated as such, and included in the ERP program. Figure 3-2 presents
the location of Site 1, Site 3, and Site 6.

3.3 Previous Investigations

The following section presents a summary of the results of the RI performed at Site 6. The RI has
been the only investigative activity conducted at Site 6. For more detailed information on these
activities and the environmental setting at Site 6, please refer to the Fmal RI Report, Vol. I (Aneptek,
September, 2000).

3.3.1 Remedial Investigation

The RI field program was conducted by Aneptek from July of 1998 to June of 1999. A total of three
sites, Site 2, Site 3, and Site 6, were investigated during the RI. This TM will only detail results
from Site 6.

Field activities conducted at Site 6 during the RI included the installation of two permanent
groundwater monitoring wells, conducting in-situ hydraulic conductivity “slug” testing on the two
new wells plus a previously existing well (installed during the initial stages of the RI), the
installation of 16 temporary wells, the advancement of 16 soil borings, and the advancement of one
bedrock boring to a depth of 109 feet below ground surface (bgs), to facilitate the installation of a
bedrock monitoring well. No water was evident in bedrock to this depth, and the well was
abandoned. Two rounds of groundwater samples were collected from the newly installed wells.
Groundwater samples collected from the temporary wells were screened by a gas chromatograph
(GC) using a modified Environmental Protection Agency (EPA) Method 8021. Although 16 soil
borings were advanced at Site 6, not every boring was sampled. Soil samples from selected borings
were screened using the GC or sent to .an off-site laboratory for full analysis. Soil boring and
monitoring well locations are presented in Figure 3-3, temporary wells are presented in Figure 3-4.
To review RI monitoring well construction logs, boring logs, and rock coring logs, please refer to
the Final RI Report, Vol. II (Aneptek, 2000). The results of the RI conducted at Site 6 are discussed
below.

3.3.1.1 RI Groundwater Sampling GC Screening Results

Groundwater samples were collected from 16 temporary wells and from one permanent well (6MW-
03) for GC screening. All samples were screened using a modified  EPA Method 8021 for trans.1,2,-
dichloroethene (trans-1,2-DCE)  , cis-l,ZDCE,  tetrachloroethene (PCE),  trichloroethene (TCE), and
vinyl chloride. In the samples collected from the temporary wells, cis-1,2-DCE was the only
compound which was detected above the NYSDEC drinking water standard of 5 pg/L. The sample
collected from TW-9 had the highest concentration of cis-1,2-DCE  at 50.1 yg/L. Other compounds
detected in this sample were PCE at 3.3 ug/L,  TCE at 1.14 pg/L,  and vinyl chloride at 1.01 l&L.
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NYSDEC driimg water standards for these three compounds are 5 ug/L,  5 p&n,  and 2 pg/L,
respectively. TW-12 had the next highest concentration of cis-1,2-DCE  at 34.2 pg/L. TCE was also
detected in this sample at 2.72 pg/L. In the sample from TW-7, only cis-1,ZDCE  was detected at
a concentration of 6.87 pg/L. In sample TW-15, cis-1,2-DCE was detected at 1.14 pg/L and PCE
at 4.71 pg& both below NYSDEC drinking water standards. Temporary wells TW-2 and TW-10
were screened for VOCs  using a full EPA Method 8021. The reported results for TW10 were non-
detect for all compounds. The sample collected from TW-2 reported only 1,3,5-trimethylbenzene
at 1.33 pg/L. Results from these two temporary wells are also presented in Table 3-l.

3.3.1.2 RI Groundwater Sampling Analytical Results

Two groundwater monitoring wells installed at Site 6 were sampled in accordance with the approved
RI Work Plan (Aneptek, 1998). Groundwater samples were submitted to an off-site laboratory for
the following analyses: VOCs  by EPA Method 8260, semi volatile organic compounds (SVOCs) by
EPA Method 8270, target analyte list (TAL) metals (total and dissolved inorganics) by EPA Method
6010, chlorinated herbicides by EPA Method 81.50, cyanide by EPA Method 9010, propylene glycol
by EPA Method 8015, and pesticides/Polychlorinated  Biphynels (PesUPCBs)  by EPA Method 8081.

Two rounds of groundwater sampling were performed at monitoring wells 6MW-08  and 6MW-09
in May and June, 1999. Tables 3-2 and 3-3 present the analytical results for round one and two,
respectively. Additionally, the groundwater sample analytical results from monitoring well 6MW-
03, collected in October and December, 1998, are included in the Site 6 data set. In summary, the
analyses for pesticides, PCBs,  herbicides, cyanide and propylene glycol were all reported as not
detected above the laboratory reported Practical Quantitaion Limit (PQL) or less than the NYSDEC
groundwater standards. The remaining analytical results for VOCs,  SVOCs, and inorganics are
summarized as follows:

VOCs. Several VOCs  in exceedance of the NYSDEC standards were detected in the Site 6
groundwater samples. These VOCs  included cis-l,ZDCE,  vinyl chloride, and PCE. Cis-1,2-DCE
was detected in 6MW-03  and 6MW-09  during the second round, and at it highest recorded
concentration of 120 &L in 6MW-03  in the first round. Vinyl chloride was detected in both rounds
at 6MW-03  at a concentration of 16 pg/L  (first round) and 2.7 pg/L  (second round). PCE was
detected in 6MW-09  at a concentration of 16 @L  in the second round. The laboratory did not
report any significant VOC Tentatively Identified Compounds (TICS).

SVOCs. Several SVOCs in exceedance of the NYSDEC groundwater standards were detected in
the Site 6 groundwater samples. These included the PAHs  acenaphthene and 2-methylnapthalene,
and the phenolic compounds 2,4-dinitrophenol,  4-nitrophenol,  and phenol. Acenaphthene and 2-
methylnapthalene were detected in the first round at 6MW-09  at concentrations of 40 pg/L and 3.5
pg/L,  respectively. The phenolic compounds were detected in the second round at 6MW-08  and
6MW-09,  with the highest combined concentration of 54 pg/L at 6MW-09. No significant TICS
were reported by the laboratory.
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Inorganics.  Several inorganic constituents were reported in exceedance of the NYSDEC
groundwater standards and the Site 6 groundwater background. These inorganics  included the
essential nutrient elements magnesium, manganese and sodium; and thallium. The concentration
of thallium detected in the Site 6 groundwater slightly exceeded the NYSDEC guidance value of 0.5
pg/L. A promulgated NYSDEC groundwater standard for thallium is not currently available.

3.3.1.3 RI Soil Sampling GC Screening Results

At soil boring locations SB-I, SB-2, SB-4, SB-5, SB-7, and SB-9, samples were collected and sent
to an off-site laboratory for GC screening analysis for VOCs  using EPA Method 8021. A sample
was also collected from the location of TW-2. Screening results are presented in Table 3-4. A
summary of the screening results are as follows:

l SB-1, collected from 8 to 8.6 feet bgs, contained the heavy-end gasoline fuel components 1,2,4-
trimethylbenzene  (828 pg/Kg);  1,3,5-trimethylbenzene  (254 ug/Kg);  4-isopropyltoluene  (2200
pg/Kg);  isopropylbenzene (468 pg/Kg);  n-butylbenzene (252 yg/Kg);  n-propylbenzene (180
pg/Kg); set-butylbenzene (1980 pg/Kg);  and tert-butylbenzene  (441 pg/Kg).  Additionally, the
chlorinated VOCs  cis-1,2-DCE (2600 yg/Kg)  and TCE (2940 @Kg)  were also detected. TCE
was in exceedance of the NYSDEC cleanup concentration of 700 @Kg.

l SB-2, collected from 4 to 6 feet bgs, contained PCE at 140,000 p&/Kg.  This exceeds the
NYSDEC cleanup concentration of 1,400 peg.

l SB-4, collected from 4 to 4.7 feet bgs, contained PCE at 8480 @Kg.  This exceeds the NYSDEC
cleanup concentration of 1,400 pg/Kg.

l SB-5, collected from 3.4 to 4 feet bgs, contained PCE at 217 pg/Kg.

l SB-9, collected from 4 to 6 feet bgs, contained TCE at 32.2 pg/Kg.

l SB-7, collected from 5 to 6 feet bgs, was nondetect for all of the previously identified
contaminants, at a practical quantitation limit (PQL) of 27.7 pg/Kg.

Sample TW-2, collected from 3.5 to 4 feet bgs, contained 1,2,4-trimethylbenzene  (3310 &Kg);
1,3,5-trimethylbenzene  (2900 yg/Kg);  4-isopropyltoluene  (1630 yg/Kg);  ethylbenzene (622 pg/Kg);
isopropylbenzene (3900 yg/Kg);  n-butylbenzene (604 yg/Kg);  n-propylbenzene (1220 pg/Kg); sec-
butylbenzene (785 pg/Kg);  tert-butylbenzene (491 &Kg); and total xylenes (1668 @Kg).  The
xylene result was the only VOC detected in exceedance of NYSDEC cleanup concentrations. These
above listed compounds are typical heavy-end, gasoline fuel components.

3.3.1.4 RI Soil Sampling Analytical Results

A total of ten soil samples were collected from various soil borings and submitted for laboratory
analysis for VOCs,  SVOCs,  Pest/PCBs, herbicides, total cyanide, and TAL metals. The analytical
results are presented in Table 3-5. A summary of the analytical findings is presented below:
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l SB-2. Sample collected from 4 to 6 feet bgs. VOCs  detected included cis-1,2-DCE (17 ug/Kg);
TCE (14 uglKg);  1,1,1,2-tetrachloroethane  (7.1 pg/Kg);  and PCE (8,600 @Kg),  of which only
PCE was in excess of the NYSDEC cleanup standard (1,400 pg/Kg). No significant VOC TICS
were reported by the laboratory. No significant SVOCs were reported by the laboratory. Trace
amounts of several polynuclear  aromatic hydrocarbons (PAH) near the PQL were recorded. The
laboratory did not report the presence of any pesticides, herbicides, PCBs  or cyanides. Significant
inorganics detected above the NYSDEC cleanup criteria included arsenic (16.4 mg/Kg), beryllium
(0.9 mg/Kg), cadmium (1.1 mg/Kg), chromium (24.5 mg/Kg), cobalt (25.9 mg/Kg), copper (48.8
mg/Kg),  nickel (59.7 mg/Kg)  and zinc (132 mg/Kg).  Iron (40,500 mg/Kg),  manganese (888
mg/Kg),  and potassium, (2,280 mg/Kg)  were also detected above NYSDEC cleanup criteria.

l TW-2. Sample was collected from a depth of 3 to 4 feet bgs. A duplicate sample of TW-2, TW-
22, was also collected from this same depth. Although no VOCs  were detected above available
background or NYSDEC cleanup standards, several heavy end petroleum related compounds were
detected in TW-2 and TW-22 at elevated levels relative to the other sample results. N-
propylbenzene (84 to 220 &Kg),  1,3,5-trimethylbenzene  (110 to 380 pg/Kg)  and 1,2,4-
trimethylbenzene (170 to 600 pg/Kg)  had the highest concentrations. Only two inorganics,
aluminum, detected at 18,000 pg/Kg, and beryllium, detected at 1.0 pg/Kg, exceeded NYSDEC
cleanup standards (15,321 &Kg  and 0.81 ug/Kg,  respectively). These were detected in the
duplicate sample, TW-22. Although the sample results for the same compounds from TW-2 were
comparable, they did not exceed either of these standards. The laboratory did not report the
presence of any pesticides, herbicides, PCBs or cyanides.

l SB-11. Sample collected from 2 to 4 feet bgs. was found to be relatively free of organic
contamination. No significant VOCs,  SVOCs, pesticides, herbicides, PCBs,  or cyanide were
reported. Two inorganic compounds which only slightly exceeded NYSDEC cleanup criteria
were arsenic at 11.2 mg/Kg and nickel at 30 mg/Kg.  The cleanup standards for these two
compounds are 8 mg/Kg and 29 mg/Kg,  respectively.

l SB-12. Sample collected from 2 to 4 feet bgs. VOCs  detected in this sample included cis-1,2-
DCE (200 pg/Kg);  tram-1,2-dichlorofluromethane  (6.2 &Kg);  TCE (95 &Kg);  PCE (520
p&g); and toluene (1.4 pg/Kg), all of which are less than the NYSDEC cleanup standards. N o
significant VOCs  TICS  were reported by the laboratory, nor were there any SVOCs, pesticides,
herbicides, PCBs,  or cyanide reported. No inorganic compounds were detected above NYSDEC
cleanup criteria.

l SB-13. Sample collected from 2 to 4 feet bgs. No significant VOCs,  SVOCs, pesticides,
herbicides, PCBs,  or cyanide were reported. No inorganic compounds were detected above
NYSDEC cleanup criteria.

l SB-14. Sample collected from 2 to 4 feet bgs. No significant VOCs,  SVOCs, pesticides,
herbicides, PCBs or cyanides were reported. Inorganics  detected at concentrations slightly above
the NYSDEC cleanup criteria included arsenic (10.4 mg/Kg), nickel (35 mg/Kg),  and potassium
(2,150 mg/Kg).

l SB-15. Sample collected from 2 to 4 feet bgs. No significant VOCs,  SVOCs, pesticides,
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herbicides, PCBs or cyanides were reported. A duplicate sample of SB-15, SB-55, was also
collected from this same depth. Inorganics  detected at concentrations slightly above the
NYSDEC cleanup criteria included aluminum (17,400 mg/Kg), arsenic (8.7 mg/Kg), barium (116
mg/Kg),  beryllium (1 mg/Kg),  and vanadium (35 mg/Kg).  Sample results from the duplicate
sample, SB-55, were almost identical to the results from the original sample.

l SB-16. Sample collected from 2 to 4 feet bgs. No significant VOCs,  SVOCs,  pesticides,
herbicides, PCBs  or cyanides were reported. Of the inorganic compounds analyzed for, only
beryllium, at 1.0 mg/Kg,  was detected above the NYSDEC cleanup criteria of 0.81 mg/Kg.

3.3.1.5 Surficial Geology

The overburden material at Site 6 consists mainly of a brownish to dark gray inorganic clayey silt
with some fine to medium sand. The material was dry and fairly loose but could be rolled into l/4-
inch threads when wet. The thickness of the overburden ranged from between four and eight feet
bgs throughout the majority of the northern section of Site 6. Following surficial topography, the
overburden becomes increasingly shallower towards the southern edge of the site.

3.3.1.6 Bedrock Geology

During the advancement of soil borings to facilitate the installation of groundwater monitoring wells
at Site 6, bedrock was encountered at between four and eight feet bgs. Split spoon samples
recovered from the point of refusal typically had 3 to 7 inches of fractured, weathered shale in the
nose of the sampler. This shale was typically dark gray to bluish black and highly fractured. Due
to the fact that the bedrock was highly fractured, rock coring or the use of a roller bit was not
required. The borings were advanced with the use of hollow stem augers (HSA). The fractured
shale was pulverized into a fine powder and brought to the surface as a fine powder. Boring logs are
presented in Appendix D.

3.3.1.7 Hydrogeology

Groundwater at Site 6 was consistently encountered at depths ranging from 5 to 7 feet bgs.
Groundwater flows along the overburden/bedrock interface and within the first few feet of the
fractured, weathered bedrock. Hydraulic gradients were calculated for Site 6 using groundwater
elevation data obtained from monitoring wells 6MW-08,6MW-09, and 6MW-10  measured on May
17, 1999. Hydraulic gradients ranged from 0.03 ft/ft (measured between 6MW-08  and 6MW09)
to 0.42 fUft (measured between 6MW-09  and 6MW-lo),  with an average gradient of 0.037 ft/ft.

Hydraulic conductivity (K) was estimated from in-situ hydraulic conductivity tests performed on
monitoring wells 6MW-03,  6MW-08,  6MW-09,  and 6MW-10.  Hydraulic conductivity values
ranged from 8.46X10’ cm/set  measured at 6MW-08  to 2.72~10.~  measured at 6MW-10.
Groundwater flow velocity at Site 6 was calculated using a lower hydraulic gradient (I) of 0.03 ft/ft
(measured between 6MW-08  and 6MW-09)  and an upper gradient of 0.42 ft/ft (measured between
6MW-09  and 6MW-lo),  a K value of 2.12~10-~  cm/set,  and an estimated effective porosity of 15%.
A groundwater flow velocity of 0.015 ft/day (5.5 ft/yr) was calculated using the shallower gradient
of 0.03 ft/ft. A flow velocity of 0.022 B/day  (7.9 ft/yr) was calculated using the steeper gradient of
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0.042 ft/ft.

3.4 Summary and Conclusions

Within Site 6, the RI revealed three apparently separate and distinct soil contaminant locations. The
dominant Contaminants of Concern (COCs)  within these three areas volatile organic compounds
and, to lesser degree, inorganics.  These areas were designated as Area A, Area B, and Area C. Their
specific soil contaminants and relative locations are described as follows:

l Area A-Tetrachloroethene (a.k.a. perchloroethene, PCE): Area A is centered near soil boring
location SB-2, with diminished levels extending northwest to SB-5 and southeast to SB-4. The
concentration of PCE is above the NYSDEC criteria for soil based on laboratory analytical results.

l Area-Trichloroethene (TCE): Area B is approximately 100 feet north (up gradient) from the
PCE location. This area extends in a northeast direction from soil boring SB-1 to SB-10. The
concentration of TCE is above the NYSDEC criteria for soil based on laboratory screening data.

l Area C-Weathered Fuel Constituents (heavy-end residual): This contaminant location is
centered near TW-2, and possesses trace amounts (7 ugikg,  estimated) of PCE. The fuel is
significantly weathered and is void of its lighter-end components, including benzene,
ethylbenzene, and toluene. With the exception of a single laboratory screening result for xylenes,
all soil contaminants were detected below the NYSDEC soil criteria at this location.

Downgradient of the above referenced locations, where PCE and TCE were detected in soil, the
more mobile and soluble degradation product, cis-1,2-DCE,  was detected in groundwater. In (down
gradient) monitoring well 6MW09,  both cis-1,ZDCE  and PCE were detected above the NYSDEC
criteria for groundwater. In two (down gradient) temporary wells, (near the Site 6/Site 3 boundary),
TW-9 and TW-12, cis-1,ZDCE  was also detected above the NYSDEC criteria for groundwater.
Vinyl chloride was also detected in TW-9 and TW-12, but at levels slightly below the NYSDEC
criteria. In temporary monitoring well TW-1, cis-1,2-DCE was detected in the groundwater at a
concentration below the NYSDEC criteria. Monitoring well 6MW-08  and microwells MICA  and
MIC-D (located down gradient from Site 6) did not possess any chlorinated VOC contaminants. Cis-
1,2-DCE  and vinyl chloride were detected in 6MW-03  at concentrations that exceeded the NYSDEC
criteria for groundwater quality. The presence of cis-1,ZDCE  and vinyl chloride at 6MW-03  may
have resulted from the degradation of the PCE and TCE in soils situated upgradient. During
headspace screening, RI soil borings field screening samples collected from the 4-6 ft interval in SB-
6 and SB-8 reported readings of 200 and 300 ppm, respectively. These borings are located
upgradient of 6MW-03.

The soil contamination detected near TW-2 does not appear to be impacting the groundwater. A
groundwater sample collected from TW-2 possessed 1,3,5Trimethylbenzene  at a concentration of
1.33pg/L,  below the NYSDEC drinking water standard of 5pg/L. In monitoring well 6MW-03
(located directly down gradient from TW-2) gasoline fuel constituents were not detected during the
RI.
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3.5 Removal Action

Based on the results of the RI, three Areas of Concern (AOC), Areas A, B, and C, were identified.
Excavation and off-site disposal were chosen as the remedial action. Aneptek was contracted by the
ANG to conduct a Time Critical Removal Action (TCRA) at Site 6. The TCRA was conducted on
April 22 to April 25,2002. The areas of excavation were between SB-4 and SB-5 (Area A), between
SB-1 and SB-10 (Area B), and centering on TW-2 (Area C). Excavated areas are shown in Figure
3-5. Soils were excavated from the ground surface to a depth of approximately 8 feet bgs.
Approximately 173 cubic yards of soil were removed. Soils were transposed  to EMS1 in Hudson
Falls, New York, for disposal by incineration. Confirmatory soil samples were collected from the
sidewalls and floor of each excavation and submitted to an off-site laboratory for VOC analysis by
EPA Method 8260B. Sample results are presented in Table 3-6. Confirmatory sampling locations
and results for Areas A, B, and C are summarized in Figures 3-6,3-7, and 3-8, respectively.

3.6 Data Gaps

As stated in Section 3.2 of this TM, Site 6 was not originally identified as an ERP Site to be
investigated during the RI. Based on results from the RI activities conducted at ERP Site 3, it
became apparent that groundwater at Site 3 was being impacted from point sources located
upgradient and adjacent to Site 3. As this was realized near the end of the RI field program, the
scope of work conducted at Site 6 was limited in nature. This resulted in a limited number of soil
and groundwater sampling points with corresponding limited information about site contamination,
contributing to a number of data gaps relating the to the vertical and horizontal extent of soil and
groundwater  contamination. The objective of the SDC was to address existing data gaps to facilitate
the completion of the FS at Site 6.
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SECTION 4.0

4.1 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

This section presents a preliminary analysis of Federal and State ARARs and additional criteria To-
Be-Considered (TBC). Applicable requirements are those cleanup standards, standards of control,
or other substantive environmental protection requirements, criteria or limitation promulgated under
Federal or State law which specifically address a hazardous substance, pollutant, contaminant,
remedial action, location or other circumstances at a CERCLA site. Relevant and appropriate
requirements are those Federal and/or State requirements that, while not “applicable” to a hazardous
substance, pollutant, contaminant, remedial action, location or other circumstance at a CERCLA site,
address problems or situations sufficiently  similar to those encountered at a CERCLA site that their
use is well suited to the particular site. TBC criteria are non-promulgated advisories or guidance
issued by federal or state agencies that, although not legally binding, can be used in determining the
level of clean-up for protection of health and the environment.

4.1 Methodology

The determination of ARARs/TBCs for the SDC is based on a review of: (1) the types, quantities
and extent of contaminants potentially present at the site, (2) local considerations of the site, and (3)
the types of actions being considered to mitigate the public health and environmental threats posed
by the release of contaminants from the site. Following this, the universe of Federal and State
requirements is examined and all chemical-specific, location-specific and action-specific ARARs
pertinent to current or potential future conditions at the site are determined. Also identified are the
additional State or Federal criteria and guidance (TBCs) which may be used during the CERCLA
remedial response process. This analysis gives consideration to the requirements of the “CERCLA
Compliance with other Laws Manual” (EPA, 1988b) as well as the “Guidance for Conducting
Remedial Investigations and Feasibility Studies under CERCLA” (EPA, 1988a).

The Chemical-specific ARARs for the SDC are presented in Table 4-l. The Location-specific
ARARs pertinent to the SDC are initially evaluated in Table 4-2. Other criteria, advisories, and
guidance to-be-considered are presented in Table 4-3. A general listing of chemical-specific ARAR
and TBC concentration values are provided in Table 4-4 for water and Table 4-5 for soils/sediment.
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5.0 FIELD PROGRAM

SECTION 5.0

5.1 Summary

The field program conducted during the SDC included the advancement of soil borings, the
installation of both temporary and permanent monitoring wells, the collection of subsurface soil and
groundwater samples, and the performance of a groundwater elevation survey to further define
groundwater flow direction at Site 6. All field activities (sample collection, well installation, well
development and purging, etc..) were conducted in accordance with the Final SDC Work Plan
(Aneptek, May, 2002).

5.2 Deviations from the Work Plan

All of the tasks outlined in the Final SDC Work Plan (Aneptek, May 2002) were completed as
planned with the following exceptions:

. Twelve soil samples were collected for laboratory analysis instead of the planned ten.

. Eleven permanent groundwater monitoring wells were installed instead of the planned ten.

. Twenty three temporary monitoring wells were installed instead of the planned twenty.

The summary of the planned and executed field program for the SDC is outlined in Table 5-l.

5.3 Investigative Activities

The following sections outline the investigative activities performed during the SDC.

5.3.1 Soil Borings

A total of 47 soil borings were advanced during the SDC field program. Twelve borings were
advanced to facilitate the collection of soil samples, eleven were advanced to facilitate the
installation of permanent groundwater monitoring wells, and twenty three were advanced to facilitate
the installation of temporary wells. All borings were advanced using a “Mobile Drill” Model 61 drill
rig equipped with 8.25 outer diameter (OD) HSAs. For the collection of soil samples, borings were
advanced to refusal (bedrock) using HSA’s. For the installation of temporary and permanent
monitoring wells, borings were advanced to refusal using HSAs  at which point drilling methods were
switched to air hammer to advance through bedrock to the desired depth.

5.3.2 Temporary Wells

A total of twenty three temporary wells were installed to facilitate the collection of groundwater
samples for GC screening analysis by EPA Method 8260. Temporary wells were completed using
a 5-ft PVC screen with 0.01 slot size and PVC riser. No filter sand pack or other materials were
placed in the annular space. After completion of the borehole  to the desired depth, the screen and
riser were immediately placed into the borehole. An expandable, locking cap was placed on the top
of the riser until a sample could be collected. Temporary well locations are shown in Figure 5-l.
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Table 5-l
Planned and Executed Field Program - Site 6

Location Planned Activities Executed Activities

Advance up to 20 soil borings to bedrock using Advanced 23 soil borings,
direct push (Cieoprobea)metbods.  Install temporary installed 23 temporary well
well-points to facilitate the collection of groundwater points using HSAs.  GC
samples for GC screening for VOC’s. screening samples collected

as planned.

Site 6

Advance up to 10 soil borings to collect
confirmatory soil samples. Perform analysis for
VOC’s, SVOC’s, and TAL Metals

Install 3 stream staff gauges, conduct groundwater
elevation survey using existing monitoring wells,
microwells, temporary wells, and stream gauges.

Advanced 12 soil borings,
collected 12 soil samples.

Performed analysis as
plk-ltltEd.

Stream gauges installed and
measured as planned.

Groundwater  elevations
measured at 6 permanent
wells, I1 temporary wells,

and 2 microwells.

Install up to 10 overburden groundwater Installed 11 permanent
monitoring wells. Conduct 2 rounds of groundwater monitoring wells. Sampling
sampling (new wells plus four previously installed conducted as planned.
wells). Perform analysis for VOC’s, SVOC’s, and
TAIL  Metals.

5.3.3 Monitoring Wells

Based on the results of the groundwater GC screening analysis, eleven groundwater monitoring wells
were installed at Site 6. Wells installed during the SDC were identified as 6MW-11  through 6MW-
21.

All wells were installed at the overburden/bedrock interface with the wells screened to intersect the
water table. Groundwater was typically found at the overburden/bedrock interface at a depth of
between 4 to 6 feet bgs. Total depths of the wells were typically 14 to 15 feet bgs. Except where
noted in the well constntction  diagrams, all wells were completed in the following manner.

All monitoring wells were finished with a concrete pad and, depending on location, either a
protective, flush mounted road box installed at the ground surface or a protective steel stick-up riser.
All monitoring wells were constructed of 2-inch I.D., Schedule 40 poly-vinyl chloride (PVC) pipe
containing a lo-foot screen at the base. Screen slot size is 0.01 inches. Connections were threaded
and no PVC glue was used. The monitoring wells were installed through 8.25-inch OD augers.
Clean, #O  silica sand was placed in the annular space around the screen section and extended two
feet above the top of the screen. Immediately on top of the #/O  silica sand, a one-foot layer of #OO
silica sand was added.
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Next, a 2-foot layer of bentonite chips was added to seal the sand layers, the bentonite layer being
hydrated with potable water. Grout, a mixture of cement and bentonite, was then added above the
bentonite layer and extended to two feet below the ground surface. The flush mount road
box/protective steel riser was then placed around the top of the PVC riser and a concrete pad poured
to surface level. All monitoring wells were equipped with a locking, vented well cap. After
installation, all monitoring wells were developed in accordance with Standard Operating Procedure
(SOP) No. 6 in Appendix C of the Final Work Plan (Aneptek, May, 2002). Locations of wells
installed during this SDC are shown in Figure 5-2, well construction details are provided in Table
5-2, well construction diagrams are provided in Appendix C.

5.3.4 Screening Sampling

Both soil and groundwater samples were collected for screening analysis. Soil samples were
screened in the field using a PID, groundwater samples were collected for off-site laboratory GC
screening. Each phase of sample screening is discussed below.

5.3.4.1 Field Screening - Soil

Soils were screened in the field during the installation of temporary wells, permanent monitoring
wells, and during the collection of soil samples for laboratory analysis. All soils were screened using
a PhotovacB HL2000  MircoTlP  PID  equipped with a 11.7 eV lamp. The PID  was calibrated at the
beginning of each work day according to manufacturers specifications. During the installation of
temporary wells, HSAs  were used to advance the soil boring to refusal. Soil cuttings brought to the
surface by the HSAs were screened as they emerged at the top of the borehole. If a reading of 10
ppm or greater was registered, the soils were drummed.

During the installation of permanent monitoring wells and when collecting soil samples for
laboratory analysis, samples were collected continuously from the ground surface to refusal using
two-inch ID steel split spoons. Upon retrieval of the sample interval, the sampler was opened and
the tip of the PlD probe was immediately passed slowly over the length of the sample. If winds
were above 10 miles per hour (mph) during field screening, the sampler was moved to an enclosed
area prior to opening. The tip of the probe was held as close to the sample surface as possible
without coming into contact with the sample. PID readings were noted in the logbook along with
that portion of the sample interval which produced the readings. Soils were screened during the
installation of permanent wells to ensure that a well would not be located in an area of soil
contamination. If contamination was indicated during well installation, the borehole was abandoned
and grouted to the surface. The well was then re-located and the process repeated.

During the advancement of soil borings for the purpose of collecting soil samples for laboratory
analysis, the sample interval which registered the highest reading when screened was submitted for
analysis. If none of the sample intervals indicated the presence of contamination, the sample interval
from just above the water table was collected and submitted for analysis.

5.3.4.2 Laboratory Screening - Groundwater

A total of 36 groundwater samples were collected and submitted to Northeast Analytical
Laboratories, Schenectady, New York, for GC screening per EPA Method 8260. Sample locations
were comprised of 23 temporary wells installed during this SDC and 13 sample locations (four
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permanent monitoring wells, seven temporary wells, and two microwells) which were previously
installed as part of the field program during the RI. All wells were purged of static water prior to
sampling. All samples were collected using clean, dedicated bailers.

5.4 Groundwater Elevation Survey

During the SDC field program, two groundwater elevation surveys were conducted to further defme
groundwater flow direction at Site 6. As part of this survey, three staff gauges were installed in a
stream which abuts the western edge of Site 6. One gauge was installed slightly upstream of Site
6, one at the mid-point of Site 6, and one slightly downstream of Site 6. The locations of the gauges
were surveyed and elevations established. The gauges were graduated to provide surface water level
readings accurate to 0.01 feet. The first survey was conducted on April 26, 2002 at the start of the
SDC field program. Groundwater elevations were measured at 5 existing monitoring wells (6MW-
03,6MW-04,6MW-08,6MW-09,  and 6MWlO),  11 temporary wells (TW’s-1,3,4,5,8,9,  11, 12,
14, 15, and 16),  and 2 microwells (MIC-C and MIC-D [Figure 3-41)  which were installed during the
RI, plus the newly installed staff stream gauges (SG-I, SG-2, and SG-3). The second survey was
conducted on August 12,2002 incorporating all previously existing RI monitoring wells, the newly
installed SDC monitoring wells, and the stream gauges.

All data points used in this survey were located and elevations established by ABD Surveyors and
Engineers of Schenectady, New York. During each survey, groundwater elevations at all data points
were recorded within the same 8 hour period. All wells were opened and allowed to equilibrate for
approximately 30 minutes prior to measurements being recorded. All groundwater elevations were
measured from the top of the PVC well riser. All groundwater and stream gauge elevations were
measured to the nearest 0.01 feet.

5.5 Confirmatory Sampling

Both confirmatory soil and groundwater samples were collected and submitted to Sevem Trent
Laboratories (STL), Newburgh, New York, for analysis for Target Compound List (TCL) VOCs
(EPA Method 8260),  SVOCs  (EPA Method 8270),  and Target Analyte List (TAL) metals (EPA
Method 6010). Fourteen confiiatory soil samples were collected. In addition to the soil samples,
two rounds of confirmatory groundwater samples were collected from the 11 monitoring wells
installed during this SDC plus four monitoring wells installed during the RI. Groundwater samples
collected for metals analysis were not filtered prior to analysis. Quality control (QC) samples
incorporated in addition to the confirmatory samples included duplicate samples, equipment
decontamination rinsates, field blanks, matrix spike/matrix spike duplicate (MSA4SD)  samples, and
trip blanks. Groundwater sampling analytical results were compared to NYSDEC Drinking Water
Quality Standards (DWQS [Ambient Water Quality Standards and Guidance Values and
Groundwater Effluent Limitations, June, 19891). Soil sampling analytical results were compared to
NYSDEC Soil Cleanup Objectives (TAGM, January 24, 1994). Soil and groundwater confiiatory
sampling is discussed below.

5.5.1 Confirmatory Sampling - Soil

A total of 14 confirmatory soil samples were collected. This number includes two duplicate samples.
Samples were collected continuously from the ground surface to refusal using 24 inch by two inch
OD steel split spoons. The split spoons were advanced using a 140 lb drop weight. Blow counts
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were noted for each 6 inches advanced and entered on the boring log. Samples were collected from
those soil boring intervals which exhibited the highest concentration of contamination when screened
with a PID. If none of the sample intervals indicated the presence of contamination, the sample
interval from just above the water table was collected and submitted for analysis. These samples
were then submitted to STL for full analysis for VOCs,  SVOCs, and TAL metals. All samples were
collected in accordance with SOP No.4,  Appendix D, of the Final SDC Work Plan (Aneptek, May
2002). Confirmatory soil sampling locations are shown in Figure 5-3.

5.5.2 Confirmatory Sampling - Groundwater

Two rounds of confiiatory groundwater samples were collected from the eleven monitoring wells
installed during this SDC plus four monitoring wells installed during the RI. The first round was
conducted in June of 2002, the second in August of 2002. These samples were then submitted to
STL for full analysis for VOCs,  SVOCs, and TAL metals (total). All samples were collected with
clean, dedicated bailers. All wells were sampled in accordance with SOP No. 6, Appendix D, of the
Final SDC Work Plan (Aneptek, May 2002). Confirmatory groundwater sampling locations are
shown in Figure 5-4.

5.6 Surveying

All soil borings, monitoring wells, temporary wells, and stream gauges installed during the SDC
were surveyed by a ABD Surveyors and Engineers of Schenectady, New York, a registered New
York land surveyor. All data points were located and northing  and easting coordinates established.
Elevations relative to Mean Sea Level (MSL) were established. A topographical map of Site 6 was
developed showing the locations of all monitoring wells, temporary wells, soil borings, and stream
gauges, as well as elevations for each surveyed point. Other pertinent structures within Site 6 were
also surveyed.

5.7 Borehole/Well Abandonment

Upon completion of the field program, PVC well materials from all temporary wells and microwells
were removed and properly disposed of. All temporary wells, microwells, and all boreholes were
then grouted to the surface using a standard cementlbentonite  mixture mixed in accordance with
NYSDEC requirements. The grout mixture consisting of one 94-pound bag of type I Portland
cement, approximately 6 pounds of powdered bentonite, and 9 gallons of potable water. Each
borehole  was filled from the bottom up using a 1 inch diameter tremie pipe.

5 .8 Investigative Derived Waste

Investigative Derived Waste (IDW) generated during the SDC consisted of well development and
purge water, de-contamination fluids, and soils from drill cuttings. Following completion of the field
program, samples were collected from each matrix and submitted for laboratory analysis for VOCs,
SVOCs, and TAL metals. Based on the results of the analysis and with NYSDEC approval, all IDW
was disposed of on the ground at Site 6.

C:/iinsdctmrep.wpd 5-8







SECTION 6.0

6.0 INVESTIGATIVE FINDINGS

This section details the investigative findings of the SDC field program.

6.1 Groundwater Elevation Survey

An initial groundwater elevation survey was conducted using existing permanent and temporary
monitoring wells and microwells that were installed during performance of the RI, plus the newly
installed stream gauges. This initial survey was conducted on April 26,2002. A second round of
groundwater elevation measurements were taken on August 12,2002, using both the RI monitoring
wells and wells installed during the SDC. Groundwater elevation data for the April and August
measurements are presented in Table 6-1,  general groundwater flow direction, based on the August
12 measurements, is shown in Figure 6-l.

6.1.1 Groundwater Flow Direction-Site 6

Groundwater flow direction was calculated using the results of the August 12 measurements in
which all available permanent monitoring wells were used plus the stream gauges. Based on these
measurments,  general groundwater flow direction is to the south-southeast with slight local
variations in flow direction. This direction is consistent with findings presented in the RI report
(Aneptek, September, 2000)  and, to a lesser extent, as reported during a Site Investigation (ABB,
1996) conducted at Site 3 (adjacent to and downgradient of Site 6). Groundwater flow generally
follows site topography with a slightly steeper gradient in the areas above the sand filters to a flatter
terrain with less gradient in the sand filter area. Below the sand filter area to the east of monitoring
well 6MW-08,  site topography again reverts to a steeper gradient.

6.1.2 GeologyhIydrogeoiogy-Site  6

Site 6 geologic and hydrogeologic conditions, based on results from the RI, are presented in Section
3.3, Previous Investigations [Sections 3.3.1.5 thru 3.3.1.71)  in this TM. Due to the relatively small
size and homogeneous nature of Site 6, geologic and hydrogeologic conditions encountered during
the performance of the SDC were generally the same as those encountered during performance of
the RI. A brief summary of these conditions is presented below, for a more detailed description
please refer to the abovementioned sections in this TM. Additional site hydrogeologic cross sections
were developed using the newly installed SDC monitoring wells. The location of these cross
sections is shown in Figure 6-2. Cross sections A-A’, B-B’, and C-C’, are presented in Figures 6-3,
6-4, and 6-5, respectively.

Overburden material at Site 6 consists mainly of a brownish to dark gray inorganic clayey silt with
some fine to medium sand. The material was dry and fairly loose. The thickness of the overburden
ranged from between four and eight feet bgs throughout the majority of the northern section of Site
6. Bedrock was encountered at between four and eight feet bgs. Split spoon samples recovered from
the point of refusal typically had 3 to 7 inches of fractured, weathered shale in the nose of the
sampler. This shale was typically dark gray to bluish black and highly fractured.
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Groundwater at Site 6 was consistently encountered at depths ranging from 5 to 7 feet bgs.
Groundwater flows along the overburden/bedrock interface and within the first few feet of the
fractured, weathered bedrock. Hydraulic gradients were calculated for Site 6 using groundwater
elevation data obtained from monitoring wells 6MW-08,  6MW-09,  and 6MW-10  (Figure 3-3).
Hydraulic gradients ranged from 0.03 ft/ft (measured between 6MW-08  and 6MW-09)  to 0.42 ft/ft
(measured between 6MW09  and 6MW-lo),  with an average gradient of 0.037 ft/ft.

Hydraulic conductivity (K) was estimated from in-situ hydraulic conductivity tests performed on
monitoring wells 6MW-03,6MW-08,6MWO9,  and 6MW-10  (Figure 3-3). Hydraulic conductivity
values ranged from 8.46X10e6  cm/set  measured at 6MW-08  to 2.72~10~  measured at 6MW-10.
Groundwater flow velocity at Site 6 was calculated using a lower hydraulic gradient (I) of 0.03 ftIft
(measured between 6MW-08  and 6MW-09)  and an upper gradient of 0.42 ftfft (measured between
6MW-09  and 6MW-lo),  a K value of 2.12~10~~  cm/set,  and an estimated effective porosity of 15%.
A groundwater flow velocity of 0.015 ft/day (5.5 ft/yr)  was calculated using the shallower gradient
of 0.03 ft/ft. A flow velocity of 0.022 ft/day (7.9 ft/yr)  was calculated using the steeper gradient of
0.042 ft/ft (Final RI report Aneptek, September, 2000).

6.2 Screening Sampling

Both soil and groundwater samples were collected for screening analysis. Soil samples were
screened in the field using a PID, groundwater samples were collected for off-site laboratory GC
screening. Results of each phase of screening is discussed below.

6.2.1 Field Screening Results-Soil

Out of the 23 temporary wells installed, six (TW-17, TW-23, TW-25, TW-28, TW-34, and TW-39)
contained soils which registered above 10 ppm when screened at the top of the borehole.
Concentrations ranged from 19.5 ppm at TW-25 to >9999  ppm at TW-23. Soils which registered
above 10 ppm when screened were believed to originate at depths of between 2 to 5 feet bgs,
however, as no samples were being collected, these depths can only be approximated.

Of the 12 soil borings advanced, only four, SB-17, SB-18, SB-21, and SB-26, contained soils which
registered above background levels. Soil collected from the 5 to 6 ft bgs interval from SB-17
registered 85 ppm when screened. Soil collected from the 2 to 4 ft bgs interval from SB-18
registered 2.5 ppm. Soil collected from SB-21 from the 7-8 ft bgs registered 14 ppm, and soil
collected from the 5 to 6 ft bgs interval from SB-26 registered 14 ppm when screened. None of the
soil samples collected during the advancement of soil borings for the purpose of installing permanent
monitoring wells registered any readings above background levels. PlD screening results are
presented in Table 6-2.

6.2.2 Laboratory Screening Results-Groundwater

A total of 36 groundwater samples were collected and submitted to an off-site laboratory for GC
screening. Samples were screened for VOCs  using EPA Method 8260. Twenty three of these
samples were collected from temporary well points which were installed during this SDC. The
remaining thirteen samples were collected from sampling points which were installed as part of the

C:/iinsdctmrep.wpd 6-8





field program during the RI. The RI locations included four groundwater monitoring wells, 6MW-
03,6MW-08,6MW-09,  and 6MW-10,  seven temporary wells, TW-1, TW-3, TW-7, TW-9, TW-12,
TW-15, and TW-16, and two microwells, MIC-C, and MIC-D.

Of the 36 samples collected, 19 contained one or more VOCs  which exceeded its respective
NYSDEC drinking water standard. The pre-dominant compounds detected included cis-1,2-DCE,
PCE, and TCE. Vinyl chloride was detected above its respective regulatory standard in 5 of the
samples collected. Concentrations of cis-1,2-DCE  ranged from 16.2 pg/L detected in TW-24 to 812
pg/L  detected in TW-22. The NYSDEC drinking water standard for cis-1,2-DCE is 5 pg/L.
Concentrations of PCE ranged from 28.1 pg/L  detected in TW-15 to 560 @L  detected in TW-22.
The drinking water standard for PCE is 5 pg/L. Concentrations of TCE ranged from 7.6 pg/L in
TW-24 to 378 l.~gfL in TW-22. Vinyl chloride was detected in TW-17,  TW-21, TW-23, TW-25, and
TW-27, at concentrations ranging from 4.41 in TW-17 to 40.3 in TW-25. The NYSDEC drinking
water standard for vinyl chloride is 2 @L. Hexachlorobutadiene was detected in two samples, TW
29 and TW-31, at concentrations of 1.61 pg!L and 2.92 pg/L, respectively. The NYSDEC driiig
water standard for hexachlorobutadiene is 0.5 @L. Hexachlorobutadiene is used as a solvent, to
make lubricants, as a heat transfer liquid, and as a hydraulic fluid. This compound had not been
previously detected at Site 6.

Other compounds detected at concentrations below their respective drinkiig water standards include
1,2,3-Trichlorobenzene,  1,2,4-Trichlorobenzene,  acetone, tram-QDCE,  and naphthalene. All
groundwater GC screening results are presented in Table 6-3 and summarized in Figure 6-6.

6.3 Confirmatory Sampling

Confirmatory samples collected during this SDC included both subsurface soil and groundwater
samples. All confirmatory soil and groundwater samples were submitted for laboratory analysis for
VOCs, SVOCs,  and TAL metals (total, aqueous samples). All confirmatory sampling data was
submitted for third party data validation. Soil and groundwater confirmatory sampling results are
discussed below.

6.3.1 Confirmatory Sampling Results - Soil

A total of fomteen confirmatory subsurface soil samples were submitted for laboratory analysis. Two
of the fourteen samples were duplicate samples (SB-23D and SB-27D). Samples were selected for
laboratory analysis based on field screening results as described in Section 5.3.4.1. Samples are
identified by the soil boring from which they were collected followed by the depth of the sample
interval bgs.

Of the fourteen samples collected, three contained chlorinated VOCs  at concentrations exceeding
their respective NYSDEC Cleanup Concentrations. TCE was detected in SB-19 7-8 at a
concentration of 2,800 &kg,  above the cleanup concentration of 700 pg/kg.  PCE was detected in
SB-25 5-6 and SB-26 5-6 at concentrations of 14,000 pg/kg and 20,000 pg/kg,  respectively. The
cleanup concentration for PCE is 1,400 pg/kg. These compounds were also detected at low
concentrations in several other samples.

A number of petroleum related VOCs  were also detected at concentrations below their respective
cleanup concentrations. Toluene was detected in twelve of the samples collected with concentrations
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ranging from 1.1 @kg  in SB-21 7-8 to 14 yg/kg  in SB-26 5-6.  The cleanup concentration for
toluene  is 1,500 @kg. A number of other petroleum constituents were detected at low
concentrations in sample SB-17 5-6, including isopropylbenzene (35 @kg),  n-propylbenzene  (29
pg/kg),  1,3,5trimethylbenzene  (8 ug/kg),  1,2,4-trimethylbenzene  (12 @kg), 4 isopropyltoluene
(180 u&g),  and 1,2-dichlorobenzene  (6.6 @kg). The remaining samples were generally free of
VOC contamination.

SVOCs  were detected in only one sample. Sample SB-22 5-6 reported concentrations of 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and 1,2-dichlorobenzene  at concentrations of 100 @kg,  94
ug/kg,  and 590 ug/kg,  respectively. There is no cleanup concentration listed for these compounds.
Three samples, SB-25 5-6, SB-26 5-6, and SB-27 5-6, had rejected results for 2,4,dinitrophenol  and
4-nitrophenol  due to low response factors during instrument calibration.

Several inorganic analytes were detected above their respective cleanup concentrations. Arsenic was
detected in eleven of the samples with concentrations ranging from 8.2 mg/kg in SB-23 6-7 to 15.3
mg/kg in SB-28 7-8. The cleanup concentration for arsenic is 7.5 or site background (8 mg/kg).
Chromium was detected in six of the samples collected with concentrations ranging from 23.3 mgikg
in SB-25 5-6 to 32.6 mg/kg in SB-18 2-4, exceeding the cleanup concentration of 10  mg/kg or site
background (23 mg/kg).  Chromium was also detected in the remaining eight samples at
concentrations above 10 mg/kg but below the site background level of 23 mg/kg. Iron, nickel, and
potassium were detected in several samples above their respective cleanup concentrations.
Beryllium was detected in nine of the samples collected with concentrations ranging from 0.81
mg/kg  in SB-27D 6-7.5 to 1.5 mgikg detected in SB-18 2-4, exceeding the regulatory standard of
0.16 mg/kg  or site background (0.81 mg/kg).  It should be noted that SB-27D 6-7.5 is a duplicate
sample of SB-27 6-7.5, beryllium was detected in SB-27 6-7.5 at a concentration of 0.7 mg/kg. All
confirmatory soil sampling results are presented in Table 6-4 and summarized in Figure 6-7.

6.3.2 Confirmatory Sampling Results - Groundwater

Two rounds of confiiatory groundwater samples were collected. The first round was collected in
June of 2002, the second in August of 2002. During each sampling event a total of 17 samples were
collected, this number includes two duplicate samples per round (6MW-121  and 6MW-181  in the
first round, 6MW133 and 6MW201  in the second round). It should be noted that monitoring well
6MW-I1 is a converted temporary well (TW-30). It was converted into permanent well after the
original well location did not recharge with adequate amounts of water to facilitate sample
collection. Attempts were made to install an adequate sand pack around the well screen, however
as this was not done during well installation, the effectiveness of the sand pack to filter out
particulates  from the groundwater was compromised. As a result, samples collected from 6MW-11
had a higher degree of turbidity than other samples collected. This is the probable cause for the
increased detections of inorganics  in the 6MW-11  sample results. The results for each round are
discussed below.

6.3.2.1 June 2002 Results

Of the 17 samples collected, six contained VOCs  above their respective NYSDEC DWQS. Vinyl
chloride was detected in sample 6MW-03  at a concentration of 2.1 &L, slightly above the drinking
water standard of 2.0 &I. Cis-1,2-DCE  was detected in four of the samples collected with
concentrations ranging from 16 pg/L  in 6MW-09  to 41 PgiL in 6MW-03. Two other samples
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reporting cis-1,2-DCE were 6MW-13  and 6MW-20,  each at a concentration of 28 &L. The
drinking water standard for cis-1,2-DCE is 5 /&L. TCE was detected in samples 6MW-13  and
6MW-21  at a concentration of 18 @L,  and in 6MW-121  (duplicate of sample 6MW-21),  at a
concentration of 17 @L.  PCE was detected in sample 6MW-13  at a concentration of 3,700 ,ug/L.
PCE was also detected in sample 6MW-09  at a concentration of 24 pg/L  and in 6MW-21  and 6MW-
121 at a concentration of 260 &L, respectively. The drinking water standard for PCE is 5 PgiL.

These compounds were also detected at concentrations below their respective drinking water
standards in numerous samples. Cis-1,2,-DCE  was detected in 6MW-18  and 6MW-181  (duplicate
of 6MW-18)  at a concentration of 18 &L. TCE was detected in samples 6MW-03,6MW-09, and
6MW-20,  at concentrations of 1.3 &L, 2.4 F~/L, and 1.3 kg/L, respectively. PCE was detected in
6MW-12,6MW-14,6MW15,  and 6MW20, at concentrations of 2.4 ,&L, 1.4 pug/L, 0.5 &L, and
1.3 pg/L,  respectively.

No SVOCs  were detected in exceedance of NYSDEC DWQS. Only one SVOC was detected. Bis
(2-Ethylhexyl)phthalate  was detected in samples 6MW-17,6MW-18, and 6MW-19  at concentrations
of 4 @L,  1 pg/L,  and 2 ,L&, respectively. The drinking water standard for bis (2-
Ethylhexyl)phthalate is 5 /@L. No other SVOCs were detected in any of the samples collected.

Several inorganics  were detected at concentrations exceeding their respective NYSDEC DWQS.
Of these analytes, iron and sodium were the most prevalent. Iron was detected in 12 of the 17
samples collected at concentrations ranging from 310 ,@L  in 6MW-09  to 13,300 pg/L  in 6MW17,
exceeding the water quality standard of 300 &L. Sodium was detected in 14 of the samples
collected at concentrations exceeding the water quality standard of 20,000 ,ugL Concentrations
ranged from 23,300 pg/L  detected in 6MW-16  to 162,000 &L. detected in 6MW-19.  Magnesium
was detected in seven of the samples collected at concentrations ranging from 41,500 &L in 6MW-
121 to 63,900 /A+$  detected in 6MW-15.  The water quality standard for magnesium is 35,000 pg/L.
Manganese was detected in eleven of the samples collected above its respective water quality
standard of 300 ,@L.  Cobalt was detected in four of the samples collected exceeding the water
quality standard of 5 ,ugL.  Antimony was detected in 6MW-  17 and 6MW-  18 1 at concentrations of
13.4 pg/L  and 11 /@L,  respectively, exceeding the water quality standard of 5 ,&L. Analytical
results from the June sampling event are presented in Table 6-5 and summarized in Figure 6-8.

6.3.2.2 August 2002 Results

Of the 17 samples collected during the second round of sampling, six contained VOCs  above their
respective NYSDEC DWQS. Vinyl chloride was detected in sample 6MW-03  at a concentration of
6.51 ,&L, exceeding the drinking water standard of 2.0 pg/L.  Cis-1,2-DCE was detected in five of
the samples collected. Concentrations ranged from 12 &L in 6MW-09  to 120 pug/L in 6MW-133
(duplicate sample of 6MW-13).  Cis-1,2-DCE was also detected in 6MW-03,6MW-13,  and 6MW-
21 at concentrations of 46 @L,  98 @L,  and 71 pg/L,  respectively. The driiing water standard
for cis-1,ZDCE  is 5 pg/L.  TCE was detected in samples 6MW-13,6MW-21,  and 6MW-133  at
concentrations of 48 pg/L,  16 pg/L  and 48 @g/L, respectively, above the drinking water standard of
5 pg/L.  PCE was detected in samples 6MW-09,  6MW-13,  6MW-21,  and 6MW-133  at
concentrations of 16 pg/L,  570 &J+  300 @L,,  and 740 ,ugL, respectively. The driiing water
standard for PCE is 5 ,L&L.

These compounds were also detected at levels below their respective driiing water standards in
samples 6MW-09  (TCE at 1.7 ,~gk),  6MW-20  (cis-1,2-DCE at 2.7 ,ug/L), and 6MW-201  (cis-1,2-
DCE at 4.1 ,&L).  Tram-1,2,-DCE was detected in 6MW-133  at a concentration of 1.2 ,&L. The
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water quality standard for trans.1,2,-DCE is 5 &I.

No SVOCs  were detected in exceedance of NYSDEC DWQS. Only one SVOC was detected. Bis
(2-Ethylhexyl)phthalate  was detected in samples 6MW-11  and 6MW-15  at a concentration of 1
/-Lg/L, and in 6MW-17  at 4 &I, respectively. The drinking water standard for bis (2.
Ethylhexyl)phthalate  is 5 pg/L. No other SVOCs  were detected in any of the samples collected.

Inorganic results for the August sampling event generally mirrored the results from the June event.
Iron and sodium were again detected above their respective water quality standards in the majority
of samples collected. Iron being detected in 12 of the 15 samples collected at concentrations ranging
from 421 pg!L in 6MW-15  to 78,000 @L  in 6MW-11,  exceeding the water quality standard of 300
pg/L.  Sodium was detected in 15 of the samples collected at concentrations ranging from 22,200
hg/L detected in 6MW-11  to 141,000 pg/L  detected in 6MW-19.  The water quality standard for
sodium is 20,000 @L. Magnesium was detected in six of the samples collected at concentrations
ranging from 35,500 &L in 6MW-201  to 68,400 pg/L  detected in 6MW-11,  exceeding the water
quality standard of 35,000 &I. Manganese was detected in fifteen of the samples collected above
its respective water quality standard of 300 @L  with concentrations ranging from 378 @I  in
6MW-19 to 5,290 &L detected in 6MW-18.  Antimony was detected in six samples, with
concentrations ranging from 5.5 pg/L  detected in 6MW-13  to 13.7 @L  in 6MW-O&exceeding  the
water quality standard of 3 @I.  Cobalt was detected in six of the samples collected exceeding the
water quality standard of 5 pg/L. Concentrations ranged from 5.1 &L in 6MW-20  to 57.6 &L in
6MW-11.  Arsenic and chromium were detected in 6MW-11  at concentrations of 26.8 pg/L  and
55.7 ,L@L,  respectively. The driiing water quality standards for these analytes are 25 ,L@  and 50
,ug/L, respectively. Analytical results from the August sampling event are presented in Table 6-6
and summarized in Figure 6-9.

6.4 Extent of Contamination-Site 6

The following section presents a summary of the extent of soil and groundwater contamination
present at Site 6. Information obtained during the performance of the RI and the TCRA was
incorporated with information from the SDC in formulating the extent of contamination.

6.4.1 Extent of Soil Contamination

The extent of soil contamination at Site 6 is based on confirmatory  subsurface soil sampling results
as described in section 6.3.1, confirmatory sample results from the TCRA conducted at Site 6 prior
to the implementation of the SDC (Section 3.5),  and confirmatory and soil screening sampling
results from the RI (Section 3.3.1). Sampling results indicate that while the majority of Site 6 is
generally free of soil contamination, isolated areas of VOC contamination above regulatory clean
up standards were identified. Sample results from soil borings SB-19, SB-25, and SB-26, all
reported elevated levels of chlorinated VOCs.  Sample SB-19, collected from the 7-8 ft bgs interval,
contained TCE at a concentration of 2,800 @kg,  exceeding the cleanup concentration of 700 ugkg.
Samples SB-25 and SB-26, both collected from the 5 to 6 ft bgs interval, contained PCE at
concentrations of 14,000 and 20,000 @kg,  respectively. These concentrations are an order of
magnitude greater than the cleanup concentration of 1,400 u&g. In addition, borings SB-25 and
SB-26 are located just to the east and west of the limits of excavation conducted at Area A during
the TCRA (Section 3.5). Confirmatory soil samples collected from the east and west sidewalls at
Area A during the TCRA also contained PCE at levels of 1,800 and 3,200 @kg,  respectively (Figure
3-6). Boring SB-19 is located to the just northwest limit of excavation at TCRA Area C, although
confirmatory sample results from Area C were all below regulatory cleanup standards.
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In addition, during performance of the RI, PID  field screening headspace results reported a reading
of 200 ppm from the 4-6 foot bgs interval from SB-6, and a reading of 300 ppm in the 4-6 foot
interval of SB-8. Analytical results from SDC soil boring SB-17, located approximately 20 feet to
the north west of SB-8, reported low levels of contamination and no exceedances of cleanup
concentrations. RI analytical results from soil borings SB-15 and SB-16, located 40 to 50 feet notth
of SB-6 reported non-detect for VOCs. GC screenmg  results from RI soil boring SB-7, located
between SB-15 and SB-16, were non-detect for VOCs.  SDC groundwater sampling results for
6MW-16  were non-detect for VOCs.  The extent of soil contamination at Site 6, based on the
confhmatory  sampling results from the SDC and TCRA and confirmatory soil sampling and field
screening results from the RI, is summarized in Figure 6-10.

6.4.2 Extent of Groundwater Contamination

The extent of groundwater contamination at Site 6 is based on the results of the groundwater GC
screening as described in Section 6.2.2 and confirmatory groundwater sampling results as described
in Section 6.3.2. In review of these results, there appears to be a central, localized area within  which
levels of groundwater contamination are, at a minimum, at least 5 pg/L.  This is the regulatory
drinking water standard for the majority of the chlorinated VOCs  detected. Based on data gathered
to date, the dimensions of this area are approximately 200 feet long and between 100 to 140 feet
wide. This area extends north to south from TW-17 and TW-19 to 6MW-09,  and west to east from
6MW-13  to TW-27. Located within this central area are pockets of isolated contamination with
concentrations ranging from a miniium of 50 pg/L  to a maximum of greater than 3000 @L  (3700
&L, 6MW-13,  June 2002 sampling event). The highest concentrations were detected in the south
southwest corner of Site 6, ranging from 6MW-13  to the west to TW-9 and TW-12 to the east,
although localized groundwater “hot spots” were detected throughout the site. The extent of
groundwater contamination is summarized in Figure 6-l 1.
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SECTION 7.0

7.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of field data gathered up to this date, the following discussion summarizes the
conclusions and recommendations for Site 6 soils and groundwater. Locations of data points used
in the formulation of these conclusions and recommendations are shown in Figure 7-l.

Conclusions

The majority of Site 6 soils are generally free of contaminants of concern, however, an area of
chlorinated VOC soil contamination persists in the southwest comer of Site 6, and, to a lesser extent,
three isolated areas located in the southeastern portion of Site 6. The southwest location is in the
proximity to TCRA excavation Area A, the southeastern locations are in proximity to TCRA
excavation Area C. Subsequently, groundwater samples associated with these areas reported
comparable chlorinated VOC contamination.

This conclusion is based on confirmatory soil and groundwater sampling results from the SDC,
confiiatory soil sampling results from the TCRA, and field screening and confirmatory sampling
results from the RI. These results, when reviewed in conjunction with a more defmed site
groundwater flow direction, indicate residual areas of soil contamination not removed during the
TCRA continue to impact Site 6 soils and groundwater. Soil sampling results from SDC soil borings
SB-25 and SB-26 reported levels of PCE an order of magnitude above the NYSDEC Cleanup
Concentration of 1,400 ugikg (14,000 and 20,000 @kg,  respectively). These borings are located
just outside the extent of the TCRA excavation at Area A. Groundwater samples collected from
6MW-13  during the June and August 2002 SDC sampling events reported levels of PCE a minimum
of two orders of magnitude above the NYSDEC DWQS of 5 pg/L  (3,700 and 740 &L,
respectively) Monitoring well 6MW-13  is located approximately 25 feet downgradient and to the
west of SB-26. Groundwater samples collected from monitoring well 6MW-21  reported levels of
PCE at concentrations of 260 and 300 ,~gk,  respectively. Monitoring well 6MW-21  is located
approximately 20 and 50 feet downgradient from SB-25 and SB-26, respectively. GC screening
results from samples collected from SDC temporary wells TW-22, TW-39, and TW-9 all reported
high concentrations of PCE (560, 336, and 335 &L,  respectively). These wells are all located
downgradient from SB-25 and SB-26 and TCRA Area A. In addition, confirmatory soil samples
collected during the TCRA from the east and west sidewalls of the Area A excavation reported PCE
at levels of 3,200 and 1,800 @kg,  respectively. Elevated levels of TCE and cis-1,2-DCE, reported
breakdown products of PCE, were also in evidence in other soil and groundwater samples collected
during the SDC at downgradient locations.

In addition, soil sampling results from sample SB-19, located in the southeast portion of Site 6,
reported TCE at a concentration of 2,800 @kg,  exceeding the regulatory cleanup concentration of
700 @kg.  Boring SB-19 is located just to the west of the extent of the excavation at TCRA Area
C. Although Area C confirmatory soil sampling results did not report any VOCs  in exceedance, the
sample collected from the west sidewall did report TCE at 91 ug/kg. Groundwater samples collected
from temporary wells TW-23, TW-26, and TW-27, and monitoring well 6MW-03  all contained cis-
1,2-DCE  at levels of 227 pg/L  ,34.6 pg/L, 67.5 ,ug/L, and 31.3 ,L&L,  respectively, above the DWQS

C:/tinsdctmrep.wpd 7-1





of 5 @L.  These locations are in a downgradient direction from SB-19. GC screening results from
TW-19 and TW-24 reported cis-1,2,DCE at concentrations of 23.4 and 16.2 @g/L,  respectively.
These two temporary wells are located upgradient to the north northwest of SB-19, indicating an
additional source(s) of soil contamination may be present in these areas. This additional source of
contamination is most likely in a triangle shaped area consisting of three points of reference, SDC
soil boring SB-19 and RI soil borings SB-6 and SB-8 (Figure 7-l). During the RI, PID field
screening headspace results reported a reading of 200 ppm from the 4-6 foot bgs interval from SB-6,
and a reading of 300 ppm in the 4-6 foot interval of SB-8. Analytical results from SDC soil boring
SB-17, located approximately 20 feet to the north west of SB-8, reported low levels of contamination
and no exceedances of cleanup concentrations. RI analytical results from soil borings SB-15 and
SB-16, located 40 to 50 feet north of SB-6 reported non-detect for VOCs. GC screening results from
RI soil boring SB-7, located between SB-15 and SB-16, were non-detect for VOCs.  SDC
groundwater sampling results for 6MW-16  were non-detect for VOCs.

Additional remedial measures are recommended for Site 6 soils and groundwater. Based on the
results of the SDC field program, it is apparent that residual, chlorinated VOC soil contamination
is present at Site 6 and that site groundwater will continue to be impacted as long as this residual soil
contamination is in place. Incorporating the results of the RI, TCRA, and SDC, it is believed that
the extent of soil contamination has been defined. Remedial measures may include additional soil
removal in conjunction with groundwater treatment, such as the introduction of Hydrogen Release
Compounds (HRC), which case studies have shown to be effective in reducing/eliminating
chlorinated VOCs  in groundwater. Additional groundwater monitoring to gauge the effectiveness
of any such treatment would also be necessary. Remedial options, including the option of No
Further Action, will be included for consideration and ranked numerically for effectiveness in a Fmal
Feasibility Study.
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