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Several site structures were recently removed as part of a removal action for PCB-impacted 
soils. Six underground tanks and a drainage sump were recently removed from beneath the 
foundation of the former pump house. Additionally, a transformer pad adjacent to the southeast 
side of the pumphouse was removed. This removal action was performed in accordance with the 
Work Plan for the Time Critical Removal Action (Parsons, 2001), which was approved by the 
NYSDEC before the work was initiated. 

1.3 SITE HISTORY 

Site 15 was used to transfer and store JP-4 jet fuel until the 1980s when the ANG began 
using JP-8 jet fuel. The petroleum storage area was constructed in 1951 and used until 1999 
when it was decommissioned following completion of a new petroleum storage area. When the 
area was actively used, it was the site of the Jet Fuel Transfer Pumphouse (Building 602), a 
transformer pad, various storage tanks, and equipment for transferring jet fuel to the tanks. In 
1999, the pumphouse was demolished, the aboveground storage tank was cleaned and removed, 
and the underground storage tanks were cleaned and filled in place. 

Three spills at the site have been documented: 

In the 1980s, PCBs were released, possibly from the transformers located in front of the 
pumphouse (Radian, 1994). 

In April 1990, 3,850 gallons of JP-4 jet fuel were released inside the pumphouse. Some 
of the fuel reportedly flowed out of the building before it could be recovered (Radian, 
1994, and M&E, 1995). 

In June 1994, 150 gallons of JP-8 jet fuel overflowed onto the ground from beneath the 
northeast side of the building. The spill was reportedly contained with absorbent pads 
before it was able to exit through the drainage swale on the east side of the site 
(M&E, 1995 and Aneptek, 1999). 

Following the April 1990 release, impacted surface soil was removed from the area around 
the pump house and staged on the concrete pad at Site 1. This soil will be included with the 
management of impacted soil from Site 15. The excavation area was then backfilled with 
crushed stone. During the cleanup, three area drainage sumps with PCB-impacted sediment 
were discovered. Spilled fuel had entered the sumps and mixed with the PCB-contaminated 
sediment, which is believed to have accumulated in the sumps before 1971. According to as- 
built drawings, an OWS was supposedly installed in the 1950s, but one was never found during 
the soil excavation (Radian, 1994). 

1.4 INVESTIGATION HISTORY 

Several investigations/studies and a soil removal action at Site 15 have taken place during 
the period from June 1990 to December 2001. The following reports have been prepared which 
describe the field activities and findings of these investigations in detail. 

Aneptek, 1999. Draft Treatability Study/Technical Memorandum for Petroleum, Oil, and 
Lubricant Facility, Site 15. 1 7 4 ~ ~  Fighter Wing, New York Air National Guard, Hancock 
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Field, Syracuse, New York. Prepared by Aneptek Corporation for the Air National Guard 
Readiness Center, Andrews AFB, Maryland. December 1999. 

Lockheed, 1997. Final Remedial Investigation Report for Petroleum, Oil, and Lubricant 
Facility, Site 15. Volumes I and 11. Prepared by Lockheed Martin for the Air National 
Guard Readiness Center, Andrews AFB, Maryland. July 1997. 

Martin Marietta, 1995. Final Technical Memorandum, 174" Fighter Wing, New York Air 
National Guard, Hancock Field, Syracuse, New York. Prepared by Martin Marietta Energy 
Systems, Inc. for the Air National Guard Readiness Center, Andrews, AFB, Maryland. 
February 1995. 

M&E, 1995. Final Technical Memorandum. 174th Fighter Wing, New York Air National 
Guard, Hancock Field, Syracuse, New York. Prepared by Metcalf & Eddy for the Air 
National Guard Readiness Center, Andrews AFB, Maryland. February 1995. 

Parsons, 2000. Work Plan for Data Gap Investigation, Focused Feasibility Study, and 
Subsequent Pre-Design and Design Tasks for Site 15 at Hancock Field, Syracuse, NY. 
Prepared for National Guard Bureau and Air National Guard. December 2000. 

Parsons, 2001. Work Plan for the Time Critical Removal Action at Site 15 at Hancock 
Field, Syracuse, NY. Prepared for National Guard Bureau and Air National Guard. 
October 200 1. 

Parsons, 2001. Design Report for the Time Critical Removal Action at Site 15 at Hancock 
Field, Syracuse, NY. Prepared for National Guard Bureau and Air National Guard. October 
2001. 

Radian, 1994. Management Action Plan. 174" Fighter Wing, New York Air National 
Guard, Hancock Field, Syracuse, New York. Prepared by Radian Corporation for the Air 
National Guard Readiness Center, Andrews AFB, Maryland. July 1994. 

Results of these investigations/studies are summarized briefly below. Additionally, a 
timeline showing spill history and investigation work is presented in Table 1.1. 

1.4.1 Spill Investigation (June 1990) 

Site 15 was not evaluated in any of the investigations previously conducted at Hancock 
Field. In June 1990, investigation of the spill that occurred in April 1990 consisted of the 
installation and sampling of four monitoring wells (MW-I, MW-2, MW-3, MW-4) and the 
collection of 15 soil samples. PCBs were detected at a maximum concentration of 23 milligram 
per kilogram (mglkg) or parts per million (ppm) in the soil. No PCBs were detected in the 
groundwater samples, but benzene was found at a maximum concentration of 5 10 microgram per 
liter (pg/L) or parts per billion (ppb) (Radian, 1994). 
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1.4.2 First Site Investigation (November and December 1990) 

Following a NYSDEC request for further study of Site 15, field work for a Base POL Area 
Site Investigation Report was conducted in November and December 1990. Six soil borings 
were drilled and completed as groundwater monitoring wells (MEMW-5 through MEMW-10, 
later referred to as MW-5 through MW-lo), and groundwater samples were collected from these 
and the four previously-installed monitoring wells. Sixteen shallow soil, several sump seepage 
water, two surface water, and two sediment samples were also collected. The soil samples were 
taken from the west, south, and east sides of the pumphouse while the sump seepage water 
samples came from groundwater allowed to seep into a clean, dry sump in the pumphouse. 
Sediment and surface water samples were collected from the drainage swale located on the 
northeast side of the site. All of the samples were analyzed for PCBs andlor petroleum 
hydrocarbons (Radian, 1994, and M&E, 1995). 

Soil and sump seepage water samples were analyzed for PCBs. PCB concentrations in soil 
samples from the area in front of (on the southeast side of) the pumphouse ranged from "not 
detectable" to 240 mglkg. PCB concentrations in the sump seepage water were as high as 
120 pprn for Aroclor-1260 and 15 pprn for Arclor-1 254 (M&E, 1995). 

Groundwater, sump seepage water, surface water, and sediment samples were analyzed for 
petroleum hydrocarbons. Groundwater samples at the site contained up to 700 pprn of benzene, 
520 pprn of ethylbenzene, 1,800 pprn of xylenes, and 2.3 pprn of total petroleum hydrocarbon 
(TPH). Hydrocarbons did not appear to be present beneath the pumphouse, based on results of 
the sump seepage water analysis. No benzene, toluene, ethylbenzene and xylene (BTEX) or 
TPH compounds were detected in surface water or in sediment samples collected near the site 
(Radian, 1994). 

1.4.3 Second Site Investigation (June and July 1994) 

In June and July of 1994, another site investigation was performed. Groundwater samples 
were collected fiom nine of the ten monitoring wells (MW-5 was damaged) and analyzed for 
volatile organic compounds (VOCs), TPH, and polychlorinated biphenyls (PCBs). 
Concentrations in groundwater samples from the monitoring wells had not changed by more than 
a factor of 2 or 3 since 1990. Petroleum hydrocarbons were detected at increased levels at 
MW-7 and MW-2, but were not detected at the outermost monitoring wells (MW-8, MW-9, and 
MW-10). The detection of PCB, Aroclor-1260, in groundwater from MEMW-6 was consistent 
with the detection of PCBs in shallow soil samples that were collected fiom the area in front of 
the purnphouse during the previous investigation (M&E, 1995). 

1.4.4 Remedial Investigation (1995 and 1996) 

A Remedial Investigation (RI) was performed in 1995 and 1996 with the purpose of 
defining the nature and extent of PCB and jet fuel-related impacts on the soil and groundwater. 
During the course of the investigation, phenol was unexpectedly encountered, so the 
investigation was expanded to evaluate the potential sources of phenol (Lockheed, 1997). 

Several new monitoring wells were installed during the RI: 
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MW-5R was installed to replace MW-5, which had been found to be damaged. 
Additionally, new shallow wells were installed: MW-11, MW-12S, and MW-13. 

Two deep monitoring wells were installed: one paired with MW-6s and one paired with 
MW-12s. 

Groundwater samples were collected from all of the previously-installed, intact wells and all 
of the newly-installed wells. A total of 98 soil samples were collected from across the entire site 
and in areas around the site. Four sediment samples were also collected: three from the 
southwestern drainage swale and one from the northeastern drainage swale. Borings for the soil 
and sediment samples were advanced using a hand auger or a GeoprobeTM. 

VOCs were observed in the soil at three areas: northeast, southwest, and in front of the 
pumphouse. VOCs extended from 2 feet bgs to the water table (at 10.5 to 16 feet). Semi- 
volatile organic compounds (SVOCs) were restricted mainly to an area on the northeast side of 
the pumphouse (Lockheed, 1997). 

VOCs and SVOCs were also present in groundwater. The horizontal extent of the plume is 
in a downgradient direction extended to the wooded area approximately 100 feet southeast of the 
site. A localized area of free product, about six inches thick, was found at the leading edge of the 
plume. Based on samples from two deep wells, product in the groundwater did not appear to 
have migrated vertically (Lockheed, 1997). 

PCBs were found in the soil in front of and on either side of the pumphouse. For the most 
part, the vertical extent of the PCBs was limited to the top four feet of soil. Groundwater, 
however, did not appear to have been impacted by PCBs (Lockheed, 1997). 

During the RI, phenol was detected in many of the soil samples. The phenol impacts 
appeared to be random and unrelated to jet fuel; the highest concentrations were found in 
background samples. According to the RI report, the most likely source of the phenols is an 
herbicide application that took place in May 1995, three months before the RI sampling began 
(Lockheed, 1997). 

1.4.5 Treatability Study (May 1998 and September-October 1999) 

The initial investigation for the treatability study was conducted primarily because of the 
presence of free product in MW-12S, which had been installed during the RI. Free product had 
been found during the RI and in August 1997, when MW-12s was checked again. The purpose 
of the investigation for the treatability study was to delineate the free product plume and to 
initiate a product recovery program. Four monitoring wells (MW-14 through MW-17) and one 
recovery well (RW-I) were installed, but no free product was found in any of these wells, in 
MW-12S, or in any of the pre-existing wells in the area of MW-12s. The recovery well and 
MW-12s were gauged five more times within a year, and no product was found. Based on these 
results, no product recovery pump was installed (Aneptek, 1999). 

At the request of the NYSDEC, an investigation of BTEX in groundwater was conducted. 
In May 1998, groundwater samples were collected from the four new monitoring wells and 
analyzed for VOCs. Benzene and/or ethylbenzene were found in MW-14 and MW-15. In the 
fall of 1999, 24 temporary groundwater sampling points were installed to delineate the dissolved 
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phase BTEX in the groundwater. Three permanent groundwater monitoring wells (MW-18, 
MW-19, MW-20) were also installed. Groundwater samples from 21 temporary points, 16 
monitoring wells, and RW-1 were screened onsite for VOCs. BTEX compounds were found in 
24 of the sample locations. 

During the September-October 1999 sampling event, free product was recovered in bailers 
at three of the temporary sampling points and one of the wells. Product samples from these four 
locations were analyzed for PCBs, and PCBs were detected in two of the samples 
(Aneptek, 1999). 

Also in September and October of 1999, two rounds of samples were collected from 
MW-18, MW-19, and MW-20 and were analyzed for VOCs, SVOCs, TPH, PCBs, and metals. 
The extent of the free product plume and the PCB plume were found to be nearly the same, 
covering an area from the pumphouse under the concrete pad to the area southeast of the former 
AST. BTEX compounds, however, were found in groundwater as far south as MW-19 
(Aneptek, 1999). 

1.4.6 Remedial Investigation (2000 and 2001) 

A Data Gap Investigation was conducted at Site 15 during December 2000 and January- 
March 2001. Field work was conducted in accordance with the work plan for Data Gap 
Investigation, Focused Feasibility Study, and Subsequent Pre-Design and Design Tasks for 
Site 15 at Hancock Field (Parsons, 2000), as approved prior to investigation activities by the 
NYSDEC. The investigation included sampling and analysis of surface soil and groundwater 
water samples. 

On December 18, 2000, six surface soil samples were collected southeast of the former 
pumphouse and concrete pad at Site 15. Surface soil samples were collected from 0 to 1 feet 
below ground surface (bgs). On December 18,2000 and January 30,2001, fourteen surface soil 
samples were collected from the two swales that originate north and northeast of the former 
pumphouse and concrete pad. These surface soil samples were collected from 0 to 1 feet bgs. 
Additionally, one soil sample at each location was collected from the bottom of the swale, and 
two grab samples were collected from the sidewalls of the swale and composited into one 
sample. All surface soil samples were submitted to Galson Laboratories of East Syracuse, NY 
for total PCB analysis using USEPA SW-846 Method 8082. 

Twenty surface soil and seventeen groundwater samples were submitted for laboratory 
analysis as part of this investigation. Analytical results generated during this investigation were 
stored and managed by Parsons using ParadoxTM database software. The analytical results were 
subsequently adjusted to reflect any changes resulting from data validation results. The results 
of the investigation are described in detail in the report entitled 2001 Data Gap Investigation 
Results for Site 15 (Parsons, 2001a). A brief overview of the analytical results is provided 
below. 

PCBs were detected in 19 of the 20 soil samples collected during the Data Gap 
Investigation. Concentrations of PCBs within the soil ranged from 0.028 ppm at SS-01 (0 to 
1 foot) and SS-15 (0 to 1 foot) to 1.6 ppm at SS-19 (0 to 1 foot). The downstream extent of 
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surface soil exceeding one ppm PCBs in the drainage swale west of the concrete pad has not yet 
been determined. 

1.4.7 Fa11 2001 Investigation 

Additional site investigations were performed during Fall 2001 (October and December) at 
Hancock Site 15. This additional work was performed in accordance with the October 2001 
Work Plan for the Time Critical Removal Action at Site 15 approved by the NYSDEC. The 
purpose of the additional groundwater investigation work was to more completely define the 
extent of groundwater impacted at the downgradient portion of Site 15 and also offsite across 
Molloy Road at the Brooklawn Golf Course. In addition, drainage swale sediment was 
investigated to better assess the extent of PCBs within sediment west of the pump house on site. 
A detailed description of the sampling locations, methods, and findings is presented in a letter 
report submitted to the ANG from Parsons dated January 10, 2002 (see Appendix B of this FS). 
A brief discussion of the findings is provided below: 

Water levels measured during October 2001 show flow direction and gradient consistent 
with previous groundwater monitoring efforts at this site. Water levels were 
approximately 1.3 to 1.8 feet lower during the October 2001 monitoring than during 
January 2001. Measurable nonaqueous-phase liquid was found only at MW-6s at a 
thickness of 0.1 foot. Sheens were detected at MW-21 and MW-22 but not at any of the 
other monitoring wells. 

PCBs were found in groundwater from only one monitoring well sampled (MW-21) at 
0.20 part per billion (ppb) of Aroclor-1260. Soil in the area of MW-21 was removed as 
part of the time-critical removal action (as was MW-2 1 itself); 

The magnitude of BTEX observed in groundwater at Hancock Site 15 is similar to what 
was monitored at Site 15 previously; 

Two of the 21 direct push locations (PARGP-3 and PARGP-5) where groundwater was 
sampled at the Brooklawn golf course (6 locations in October, 15 additional locations in 
December) across Molloy Road showed BTEX concentrations exceeding State 
groundwater quality standards. These locations showing elevated BTEX concentrations 
in groundwater are confined to a small area at the northernmost portion of the golf 
course, within approximately 130 feet from Molloy Road (see Appendix B of this FS); 
and 

Two sediment samples collected from the swale and analyzed indicated that PCB 
concentrations are below 1 ppm. 

1.5 NATURE AND EXTENT OF IMPACTED SOIL AND SWALE SEDIMENT 

BTEX are relatively mobile and non-persistent in many shallow soil environments, but tend 
to be more persistent in deeper soils and groundwater. BTEX constituents tend to volatilize 
relatively rapidly from shallow soil. Half-lives in shallow soil range from several days to several 
weeks. Persistence in deeper soil and groundwater tends to be much longer, with half-lives 
- 
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ranging from several days to two years (Hunt et al., 1988). BTEX has limited ability to adsorb 
to soils. 

PCBs on the other hand, unlike BTEX, are persistent and not readily mobile in soil. PCBs 
adsorb onto soil particles and can persist for many years in soil. There is evidence that PCBs can 
biodegrade, but usually in anaerobic conditions. Soil results indicating PCBs are not being 
transported significantly through the subsurface matches scientific information about PCB 
movement within the environment. However, PCBs are more mobile within a carrier fluid such 
as oil than they are in water; in fact, PCBs are most often associated with the past use of 
transformer or hydraulic oil. 

The approximate extent of surface (0-2 feet) and subsurface (> 2 feet) soil impacted with 
PCB andlor BTEX is presented in Figures 1.2 - 1.4 of the 2001 Data Gap Investigation Results 
(Parsons, 2001a)(see Appendix A of this FS). PCB concentrations in soil above 50 ppm are 
located primarily south and adjacent to the former pump house based on available investigation 
data. Some of the areas of the concrete pad also likely contain PCBs, based on the locations of 
surface impacted soil north and south of the pad. 

Four soil sampling locations in two distinct areas contain BTEX above a total concentration 
in soil of 10 ppm. Three of these locations are 4 to 12 feet bgs west of the former pump house, 
and the fourth location is soil up to 2 feet bgs east of the former pump house. Total VOC 
concentrations of 10 pprn is a NYSDEC soil cleanup objective as documented within the 
Technical and Administrative Guidance Memorandum (TAGM) 4046 (NYSDEC, 1994). Total 
VOCs, instead of individual VOCs, have been used because total concentrations are generally 
representative of individual compounds, such as BTEX compounds, detected at the site. 
Additionally, total VOC concentrations are measurable as a single parameter in the field. 
However, individual VOC concentrations have been compared to their respective cleanup criteria 
as documented in TAGM 4046. The sum of individual soil cleanup objectives for BTEX is 
9 pprn based on TAGM 4046 for protecting groundwater quality (see Table 2.1). At only three 
of the 25 locations sampled at Site 15 are NYS soil cleanup objectives for individual VOCs 
exceeded where the guideline of 10 pprn total VOCs is not exceeded. For all three of these 
locations, the exceedance is only for xylenes at a concentration less than five times the xylene 
soil cleanup objective. 

Total polycyclic aromatic hydrocarbon (PAH) concentrations in the soil do not exceed 
50 pprn in any of the samples. Total PAHs were assessed instead of individual PAHs based on 
50 pprn being 10 percent of the NYSDEC soil cleanup objective for total SVOCs. Additionally, 
soil cleanup objectives for individual PAHs were exceeded by more than a factor of 10 (and less 
than a factor of 50) at only three of the 25 locations that were sampled. At these three locations, 
exceedances are for carcinogenic PAHs, and only one of these locations has a total carcinogenic 
PAH concentration over 6 pprn (i.e., 20 pprn). 

r.. Sediment PCB concentrations in one of the drainage swales are between 1 and 2 ppm at six 
sampling locations. Total VOC and PAH concentrations in the drainage swale sediment are less 
than 5 pprn in the various samples analyzed. PAH concentrations exceed DEC sediment 

m a  guidance values in four of the sediment samples analyzed. However, the total PAH 
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concentrations in these samples are below 5 ppm, the swales do not support aquatic life due to 
intermittent flow, and PAHs are ubiquitous in developed areas such as Site 15. 

1.6 NATURE AND EXTENT OF IMPACTED GROUNDWATER 

Site 15 is located in a coastal plain containing glaciated sediment. Visual observations of 
soil type indicate, in order from shallow to deep, continuous silty clay for the top 10 to 15 feet 
followed by 5 to 10 feet of silty sand and then clayey silt and a second silty sand zone. The two 
deep monitoring wells at the site screened within the deeper silty-sand layer below the clayey silt 
do not show any impact from site spills. Till underlying these glaciated sediments is reported to 
be at least 45 feet bgs 

The groundwater plume at Site 15 has extended over time fiom the north-northwest at the 
former pump house to the south-southeast slightly beyond the Hancock ANG Base boundary 
along Molloy Road. Total BTEX concentrations at MW-19 adjacent to Molloy Road range from 
1,040 ppb in 1999 to 109 ppb in 2001. Shallow groundwater from MW-8, 13, 16, and 20 have 
not shown any BTEX based on sampling from 1996 - 1999, and from 2001. A summary of the 
analytical results generated during 1995, 1999, and 2001 monitoring events and the approximate 
extent of the BTEX plume in 1995 and 2001 is presented in Figure 2.4 of the 2001 Data Gap 
Investigation Results (Parsons, 2001a)(see Appendix A of this FS). In addition, the groundwater 
monitoring results generated during October and December 2001 are presented in a letter report 
dated January 10,2002 (see Appendix B of this FS). 

A total of six slug tests have been conducted by others at five shallow groundwater 
monitoring wells associated with the site. To date, results from the one slug test at MW-4 are 
considered usehl, and those results show a horizontal hydraulic conductivity of 8 x 10" feet per 
minute. Slug test results from MW-10 are not considered useable in the form presented due to 
the way the data were collected and analyzed. In addition, slug tests results from three of the 
wells (MW-18, MW-19, and MW-20) are not consistent with visual observations of soil type. 
This apparent inconsistency between slug test results and visual observations has been noticed at 
other sites. Slug test results should be relied upon more than visual observations in order to 
estimate hydraulic conductivity values for soils. 

PCBs are not seen within site groundwater at significant distances beyond where they were 
observed in association with nonaqueous phase liquid (NAPL). The conclusion that PCBs do not 
move significantly in groundwater matches scientific information about PCB movement. PCBs 
can migrate within NAPL but not within groundwater to a significant extent. PCBs are insoluble 
in water, and they readily adsorb onto soil particles rather than solubilizing within groundwater. 

Similar to the groundwater plume, the extent of measurable NAPL in site monitoring wells 
has declined since 1995. As of 1995, product was measured as far from the pump house as the 
southern side of the former JP-8 tank berm. However, in 2001, measurable nonaqeous-phase 
liquid was found only in MW-6s. 

1.7 REMOVAL ACTION 

A removal action was conducted at Site 15 performed in accordance with the Work Plan for 
the Time Critical Removal Action at Site 15 at Hancock Field (Parsons, 2001~). The removal 
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action commenced in November 2001. The objective of the removal action was to reduce the 
risk to potential receptors by excavation and removal of the PCB-impacted soil from Site 15. 
Supplemental objectives included additional investigation of groundwater conditions at and 
downgradient of Site 15 and selected monitoring well rehabilitation and abandonment. Field 
work consisted of excavation and offsite disposal of PCB-impacted soil, removal and offsite 
disposal of steel tanks and associated piping, monitoring well rehabilitation and abandonment, 
and groundwater investigation. A report that documents the methods and findings of the 
removal action will be presented separately once the removal action is complete. 

The objectives of the removal action were not met as of January 2002 when the tanks were 
removed. However, the NYSDEC has requested that BTEX-impacted soil within the tank 
removal area also be removed. This final portion of the removal action can not be completed 
until the ANG is able to fund removal of soil containing BTEX. 
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TABLE 1.1 

TIMELINE FOR HANCOCK SITE 15 

I. Spills 

Before 
1980s 

PCBs in front of pump house, transformer oil 

May 1990 JP-4 (3,850 gallons) inside pump house. 

June 1994 JP-8 (1 50 gallons) 

11. Investigations 

June 1990 (Spill MW-1 through MW-4 installed and sampled; PCBs, VOCs 
Investigation) 15 soil samples; PCBs 23 ppm or less (no BTEX analyses) 

December (First Site Pumphouse area surface soil and seepage water sampled 
1990 Investigation) 

June 1992 (Second Site MW-5 through MW- 10 installed 
Investigation) MW- 1 through MW- 10 sampled for BTEX 

16 shallow soil samples for PCBs (no BTEX analyses) 
Two surface water and two sediment samples for 
BTEXITPH - none detected. 
No BTEX detected in groundwater at MW-4, 8,9, or 10. 

July 1994 (Second Site Groundwater from 9 of 10 MWs (all except MW-5) for 
Investigation) VOCs, TPH, PCBs. No BTEX in groundwater at MW-4, 8, 

9, or 10. 

1996 (Remedial MW-6D and MW- 11 through MW-13 installed. 
Investigation) All MWs sampled. Four sediment samples. 

98 soil samples - GP-6 (1 0- 12 feet), GP-13 (0-2 feet), GP-22 
(4-6 feet), GP-26 (1 0- 12 feet) had above 10 ppm BTEX. 
None had total PAHs over 50 ppm. 

May 1998 (Treatability) MW-14 through MW-17 and RW-1 installed and sampled. 
and Fall No product found. 

1999 24 temporary groundwater sampling points placed. 
MW- 18, 19, and 20 installed. Groundwater analyzed twice 
for VOCs, SVOCs, and metals. 
Product at four locations (two of four product samples had 
PCBs). 
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TABLE 1.1 (cont'd) 

December 
2000 and 
January 

200 1 

October 
200 1 

November 
200 1 

December 
200 1 

TIMELINE FOR HANCOCK SITE 15 

(Data Gap) Selected locations for PCB analyses of soil and swale 
sediment. Groundwater sampled and analyzed for VOCs, 
PCBs, and natural attenuation parameters. 
MW-21,22, and 23 installed. 
Baildown tests not conducted as planned, since no product 
was found. 

(Investigation) Groundwater sampled onsite and at six temporary well 
points at the golf course south of the site across Molloy 
Road. Samples analyzed for BTEX and PCBs. 0.2 ppb 
Aroclor 1260 detected in groundwater at MW-2 1. BTEX 
detected in groundwater onsite and at two of the six 
temporary well points at the golf course. 

(Time Critical Time critical removal action initiated. 
Removal 
Action) 

(Investigation) 15 additional temporary well points installed and 
groundwater sampled at the golf course. Samples analyzed 
for BTEX. None of the additional well points showed BTEX 
in groundwater. 
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SECTION 2 

REMEDIAL ACTION OBJECTIVES 

2.1 MEDIA AND PARAMETERS TO ADDRESS 

The purpose of this subsection is to identify the preliminary remediation goals (PRGs) for 
the site. PRGs provide part of the basis for the analysis and selection of remedial alternatives in 
subsequent sections of this report. Under USEPA (1991) guidance, the development of PRGs is 
an iterative process over the course of a Feasibility Study; hence, there are "potential" PRGs as 
well as "interim" and "final" PRGs. The interim PRGs are presented herein. The chemicals of 
concern (COCs) are those identified in the baseline human health risk assessment (HHRA) as 
posing a potential threat to human health. The site does not contain or impact any significant 
ecological resources; therefore, there are no PRGs based on potential ecological threats. 

2.2 LAND USE 

The site is currently owned by the ANG and operated through the 1 7 4 ~ ~  Fighter Wing. A 
security fence encloses the site perimeter. Site access is controlled by staffed entry and exit 
gates. The site has been used for military purposes since the 1940s. ANG plans to use Site 15 in 
the future as a military display park. 

The surrounding land use is currently a mixture of transportation with the Syracuse Hancock 
Airport, recreational (golf course), industrial, commercial, and residential (with a handful of 
residences within one-quarter mile downgradient (south) of the site). Lands to the west, north, 
and east of the 174'~ FW are used for military and transportation purposes that have continued 
for multiple decades. Land directly to the South of Site 15 across Molloy Road is used for a golf 
course. Overall land use in the site vicinity has not changed significantly in the last 30 to 
40 years and is not planned to be changed significantly in the foreseeable future. 

The USEPA provides guidance on the selection of appropriate land use assumptions for 
Superfund sites. Two of the major points of the guidance are as follows: 

Remedial action objectives should be based on reasonably anticipated future use, and 

Land uses appropriate following completion of remedial action are determined based in 
part on this process of selecting a site remedy. 

Site 15 is located at a controlled facility on ANG property. Land use activities are closely 
monitored. Based on the current condition of the site, the only permissible use of Site 15 land 
will be for industrial/commercia1 purposes. If subsurface excavation is required, it will be 
conducted under the OSHA hazardous waste regulations as found at 29CFR1910.120. 
Excavated material would be disposed according to the applicable regulations. In addition, 
installation of water wells onsite will not be allowed. 
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2.3 EXPOSURE PATHWAYS AND IMPACTED MEDIA 

Soil 

Current workers may be exposed to onsite surface soil, while future workers may be 
exposed to mixed onsite surface and subsurface soil. 

The interim PRGs for soil are presented in Table 2.1 for those compounds detected in site 
samples at concentrations exceeding PRGs. Based on site investigation results, the parameters of 
interest for onsite surface soil are BTEX, PCBs, and PAHs. 

Swale Sediment 

Future nearby site workers could potentially be exposed to sediment in the drainage swales 
originating in the northwest and northeast portions of Site 15 near the north end of the former 
pump house foundation. Based on site investigation results, the parameters of interest for 
drainage swale sediment are PCBs and PAHs. 

Groundwater 

Some chemicals present in onsite groundwater can migrate to offsite groundwater, 
potentially having an adverse impact on downgradient groundwater quality. Irrigation is 
conducted at the golf course south of Site 15, but the source of irrigation water is not known. 
The interim PRGs for downgradient groundwater are presented in Table 2.1, along with the 
samples containing chemicals that exceeded the PRGs. The parameters of interest for 
downgradient groundwater are BTEX. 

2.4 STANDARDS, CRITERIA, AND GUIDELINES 

The three types of standards, criteria, and guidelines (SCGs) are: 

Chemical-specific SCGs (i.e., action levels applicable to a given substance); 

Action-specific SCGs (i.e., design and performance standards for particular facilities or 
units); and 

Location-specific SCGs (i.e., siting restrictions due to wetlands, historical structures, and 
other location-related resources). 

2.4.1 Chemical-Specific SCGs 

Chemical-specific SCGs are health-based or risk-based concentration limits, goals, or ranges 
in various environmental media for specific hazardous substances. Chemical-specific SCGs 
include remediation goals for COCs in designated media (such as soil or sediment), which can be 
used in the development of remedial action objectives for site media. 

The primary residuals detected at Site 15 are BTEX and PCBs. These chemicals have 
the greatest potential impact at the Site. Additionally, PAHs have also been found at Site 15 in 
concentrations above background levels. Chemical-specific SCGs for these respective 
constituents are NYSDEC's soil cleanup objectives and NYS groundwater quality standards. 
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Soil 

NYSDEC has developed soil cleanup objectives and levels to protect human health and the 
environment from potentially significant impacts. The values in Table 2.1 are based on the 
TAGM #HWR-94-4046 (NY SDEC, 1994) methodology, protection of groundwater quality, and 
an average site total organic carbon content of one percent which is typical for local soils. To 
develop soil cleanup objectives for organics for protecting groundwater quality, the NYSDEC 
used a procedure based on organic constituent partitioning between the soil and water as a 
function of organic carbon content (i.e., equilibrium partitioning theory). Correction factors are 
also applied to account for dilution and other forms of attenuation as constituents migrate into 
the subsurface. 

For compounds found at Site 15, the NYSDEC soil remedial action objectives are the same 
for surface soils as they are for subsurface soils with the exception of PCBs. For PCBs, the 
NYSDEC has established a surface soil cleanup objective of 1 ppm. The PCB soil cleanup 
objective for subsurface soils is 10 ppm. 

In addition to soil cleanup objectives for individual organic compounds, NYSDEC has 
established in the same TAGM total concentration for VOCs and SVOCs. These total 
concentrations are more implementable during remediation efforts, because total concentrations 
can be measured using field screening techniques so the remediation job is not slowed 
substantially while waiting for laboratory results. For VOCs, such as BTEX, the NYSDEC limit 
is 10 ppm. For SVOCs, such as PAHs, the NYSDEC limit is 500 ppm. 

Nationally, the USEPA modified its rule for PCB disposal in 1998 under the Toxic 
Substances Control Act. Now, under 40 CFR Part 761.61(a)(4)(i)(B), the PCB cleanup level for 
bulk remediation waste in low occupancy areas, such as Hancock Site 15, is 25 ppm. If a site has 
a secure fence, is marked with signs, and land use is restricted, material with less than 50 pprn 
PCBs can remain. With restricted land use and a cap of 10 inches of soil or six inches of either 
asphalt or concrete, material with up to 100 pprn PCBs can remain. Under 40 CFR 
Part 761.61(a)(5)(ii), waste with less than 50 pprn PCBs can be managed as municipal solid 
waste. 

Sediment 

NYSDEC has developed guidance for evaluating impacts on sediment such as the sediment 
in the drainage swale (NYSDEC, 1999 update). NYSDEC sediment guidance values are 
presented in Table 2.1 and are based on one percent carbon content within the sediment. For 
PCBs, the sediment guidance value implemented by NYSDEC for fresh water sediment is 
1 ppm. For total PAHs, NYSDEC typically considers a concentration of up to the range of 4 to 
35 pprn to be acceptable to leave in place. 

Groundwater 

NYSDEC has also developed standards and guidance values to protect groundwater based 
on Part 703 of Title 6 of the New York State of Rules and Regulations (6 NYSCRR). The State 
developed these values based on levels of protection human health using Federal drinking water 
criteria as a starting point. NYSDEC Division of Water's ambient water quality standards and 
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guidance values for chemicals detected at the Site in Class GA groundwater (i.e., for any 
groundwater) are listed in Table 2.1. 

2.4.2 Action-Specific SCGs 

Action-specific SCGs are technology- or activity-based requirements or limitations 
pertaining to waste remediation. These SCGs are prompted by and apply to the implementation 
of particular remedial activities. 

Resource Conservation and Recovery Act and Associated Regulations 

The Resource Conservation and Recovery Act (RCRA) and corresponding New York State 
waste management laws and regulations under 6 NYCRR Parts 370 through 375 provide several 
potentially applicable action-specific SCGs because these regulations govern the management of 
hazardous and solid waste in New York State. In general, soil in place is not a waste unless it is 
excavated and processed by being moved to another site, treated, or disposed. RCRA guidance 
is available for determining what constitutes generation of a hazardous or solid waste. 

Toxicity Characteristic Leaching Procedure (TCLP) limits are specified in 40 CFR Part 261 
and 6 NYCRR Part 371. These regulations also define the corrosivity, reactivity, and ignitability 
characteristics under RCRA. Federal regulations limit the corrosivity RCRA characteristic to 
liquids (40 CFR Part 261.22). The reactivity characteristic is defined in qualitative terms (see 
40 CFR Part 261.23). However, many disposal facilities currently use de facto limits of 250 ppm 
of releasable cyanide (i.e., hydrogen cyanide) and 500 ppm of releasable sulfide (hydrogen 
sulfide) based on USEPA SW-846 test methods (USEPA, 1994). The ignitability characteristic 
is defined for a solid material in 40 CFR Part 261.21 as an oxidizer or a material causing fire 
and, when ignited under standard temperature and pressure, burning vigorously and persistently 
so as to create a hazard. 

In November 1998, New York State adopted a number of federal changes made to RCRA 
between June 1993 and July 1997, including land disposal restriction rule changes. Federal 
RCRA requirements established as of July 1997 are now also New York State requirements. 

Under New York State rules defining hazardous waste, materials containing PCBs over 
50 ppm are defined in New York State as a hazardous waste based on Part 371.4(e) of 
6 NYSCRR. 

Federal Land Ban Program 

The Hazardous and Solid Waste Amendments to RCRA were signed into law on 
November 8, 1984. These amendments include specific provisions, known as land disposal 
restrictions (LDRs), restricting the land disposal of RCRA-classified hazardous waste. The 
specific purpose of the LDRs is to minimize the potential for future human health and 
environmental risks by requiring treatment of hazardous wastes prior to their disposal on land. 
The site waste streams anticipated to exceed hazardous waste regulatory standards are coal-based 
process residuals and petroleum-contaminated residuals. 
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The LDRs are a complex set of regulations, presented in 40 CFR Part 268, and they are 
applicable only to remedial actions constituting placement (land disposal) of hazardous waste. If 
a waste becomes subject to a land disposal restriction, its regulatory status is determined by its 
regulatory classification at the point of generation. Thus, waste excavated and found to be 
hazardous is subject to the LDR program even if it is later rendered non-hazardous. To become 
eligible for land disposal, the waste must be treated to specified concentration levels for each 
hazardous constituent present in the waste (not merely the constituent(s) that caused the waste to 
be classified as hazardous) using the best demonstrated available technology, or in some cases, a 
treatment methodology specified in the rule for a particular class of constituents. Variances have 
been allowed for this pre-treatment requirement. 

Petroleum-Based Residuals 

Federal LDRs and Universal Treatment Standards (UTSs) would apply to petroleum-based 
residuals if they are generated as part of a site remediation, and they exhibit a hazardous 
characteristic. 

New York State Land Disposal Restrictions 

New York State adopted federal UTSs as part of the State RCRA modification proposal that 
was published in November 1998. 

Occupational Safety and Health Administration (OSHA) Regulations 

OSHA regulations are established in 40 CFR Part 29 for employers and employees engaged 
in potentially hazardous operations. These regulations include, for Superfund sites, medical 
surveillance, personal protection, training, and other health and safety requirements. 

Toxic Substances Control Act and Related Regulations 

Management of materials containing PCBs is also regulated under the Federal Toxic 
Substances Control Act and associated regulations under 40 CFR Part 761. These regulations 
specify procedures for managing material containing PCB concentrations over 50 ppm, such as 
particular land disposal requirements. Certain land disposal facilities, such as Model City in 
Niagara Falls, NY are permitted to receive materials regulated under this Act. Specific transport 
requirements for these materials also must be followed. 

2.4.3 Location-Specific SCGs 

Location-specific SCGs are restrictions placed on the concentration of hazardous substances 
or the conduct of activities solely because they are in specific locations. Potential location- 
specific SCGs for the Site include restrictions on certain land development activities in 
floodplains, federal- or state-delineated wetlands, and navigable waters of the United States; 
restrictions to protect critical habitats for endangered or threatened species; restrictions on 
activities in areas designated as wilderness, wildlife refuges, or sole-source aquifers for drinking 
water; and restrictions to preserve historic structures and properties. Statutes, regulations, and 
guidelines used in the identification of location-specific SCGs for Site are associated with 
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rarelthreatenedendangered species, historic structures, floodplain, wetland, or sole-source 
aquifer resources (EDR, 2000; NYSDEC, 1986; USFWS, 1978 and 198 1 ; USGS, 1982). 

Endangered SpeciesICritical Habitat 

There are no known occurrences of endangered plant or animal species within or near the 
Site. 

Historic Structures 

The Site 15 area has not been surveyed for subsurface historical resources that could 
possibly exist at the site. 

Floodplains, Delineated Wetlands, Sole-source Aquifer 

None of these potential resources are present at Site 15, based on federal mapping for 
floodplains and wetlands, state mapping for wetlands, and sole-source aquifer designations 
(USGS, 1982). 

2.5 INTERIM SITE PRGS AND CLEANUP GOALS 

PRGs are chemical-specific, long-range target cleanup goals developed to assist in the 
selection of a preferred site remedy. USEPA risk assessment guidance describes the procedure 
for determining PRGs (USEPA, 1991). PRGs have the following four attributes: 

1. Numeric concentration goals for specific media and land use combinations based on 
SCGs, quantitative estimates of risk, or reliable background concentrations; 

2. Identified at the beginning of the evaluation; 

3. Numeric goals that can be modified throughout the course of the investigation and 
engineering evaluation as site-specific information is accumulated; and 

4. In their final form in the Proposed Remedial Action Plan and in the Record of Decision, 
they will serve as starting objectives for site remediation. 

PRGs for Site 15 soil are the recommended soil cleanup objectives from NYSDEC TAGM 
HWR-94-4046 (NYSDEC, 1994) based on protection of groundwater. For PCBs, the surface 
soil PRG is 1 ppm, while the subsurface soil PRG is 10 ppm. PRGs for Site 15 sediment are 
based on NYSDEC sediment technical guidance (NYSDEC, 1999). PRGs for site groundwater 
are NYSDEC Class GA Water Quality Standards and Guidance Values (NYSDEC, 1998). 

2.6 REMEDIAL ACTION OBJECTIVES 

Preliminary remedial action objectives were developed for the purpose of evaluating the 
applicability of remedial technologies and the effectiveness of remedial alternatives. These 
objectives consist of media-specific goals for protecting human health and the environment and 
for meeting SCGs to the extent practicable in a cost-effective manner. 
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The preliminary remedial action objectives were established based on Site-specific 
information, including the nature and extent of chemical constituents, human health risk 
assessment results, preliminary remediation goals (PRGs, discussed in detail herein), existing 
Site conditions, and future land use plans. Remedial action objectives typically focus on 
controlling exposure of receptors (humans, wildlife, aquatic life) to chemicals of concern via 
exposure routes such as dermal contact, ingestion, and inhalation. The remedial action 
objectives also focus on controlling the release of hazardous substances into the environment 
(soils and groundwater). Technical feasibility and practicality of achieving the PRGs were also 
considered in developing the preliminary remedial action objectives. Final Remedial action 
objectives are usually presented, along with the preferred remedy, by the lead agency 
(NYSDEC) in the upcoming Proposed Remedial Action Plan (PRAP) and the subsequent Record 
of Decision (ROD). 

Over the last several years, the lack of effectiveness of pumping and treating groundwater 
for the purpose of groundwater remediation has been acknowledged. In 1989, the USEPA, in a 
directive about groundwater remediation at Superfund sites, stated what had become widely 
accepted: that pumping groundwater cannot reduce groundwater concentrations to levels that are 
below typical site PRGs for groundwater (USEPA, 1989a). A study published in 1991 by Oak 
Ridge National Laboratory further confirmed that groundwater pumping is ineffective for 
restoring groundwater quality to health-based concentrations. This is due primarily to decreases 
in desorption of compounds from soil to groundwater, and to the existence of immobile 
constituents either in the non-aqueous phase or trapped in low hydraulic conductivity subsurface 
zones (Doty and Travis, 1991). It appears that groundwater has not been remediated at any site 
to concentrations below PRGs solely using the pump-and-treat form of groundwater remediation. 

Achievement of groundwater PRGs at Site 15 will, therefore, not be possible. There are, 
however, no identified groundwater users at or downgradient of the Site. Therefore, a 
performance goal of attaining water quality standards at the downgradient property boundary 
will be used. 

Preliminary remedial action objectives for the Site are as follows: 

Maintain the current land use of the property for the foreseeable future and allow the Site 
to be available for intended future military use and development; 

Eliminate and/or minimize the exposure route hazards posed by the chemical 
constituents present in different media at the site; 

Remove or control identified sources of significant impacts, if any; 

Control groundwater as needed to reduce or eliminate further migration of site 
constituents above PRGs; and 

Monitor groundwater, as needed, to evaluate long-term groundwater quality. 
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TABLE 2.1 
SUMMARY OF INTERIM PRGS FOR HANCOCK SITE 15 

SOIL, SEDIMENT, AND GROUNDWATER "' 

( I )  PRG = preliminary remediation goal. A dash ("-") indicates that the chemical is not of 
concern in this medium or that no standard exists for the chemical. 

(2) NYSDEC sediment guidelines and soil cleanup objectives are based on an average organic carbon 
content of 1 %. 

(3) NYSDEC has established the following soil cleanup objectives in TAGM 4046 (NYSDEC, 1994): 
Total VOCs = 10 pprn 
Total SVOCs = 500 pprn 

(4) NYSDEC has also established the following soil cleanup objectives in TAGM 4046 (NYSDEC, 1994): 
Total PCBs= 1 ppm for surface soil and 10 pprn for subsurface soil 

(5) Sediment screening criteria based on NYSDEC's Technical Guidance for Screening Contaminated 
Sediments (NYSDEC, 1999). 

(6) Ambient water quality standards based on NYSDEC's TOGS 1.1.1 (NYSDEC, 1998). 

c 

Site Residual 

Volatiles 
Benzene 
Ethylbenzene 
Toluene 
Xylenes 

- - 

Semivolatiles 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-c,d)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Polychlorinated Biphenyls (PCBs) 

Soil (ppm) (2t(3) 

0.06 
5.5 
1.5 
1.2 

50 
41 
50 

0.22 
0.061 

1.1 
50 
1 .I 
0.4 
0.2 
50 
50 
3.2 
13 
50 
50 

1/10 (4) 

Sediment (ppm) (2t(5) 

0.28 
0.24 
0.49 
0.92 

1.4 
- 

1.1 
0.12 

- 
- 
- 
- 
- 
- 

10.2 
0.08 

- 
0.3 
1.2 
9.6 

1 

Groundwater (ppm) ('I 

0.001 
0.005 
0.005 
0.005 

0.02 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

0.05 
- 

0.01 
- 

0.05 

0.00009 



SECTION 3 

DEVELOPMENT AND SCREENING OF REMEDIATION 
ALTERNATIVES 

3.1 OVERVIEW 

This section describes the following steps needed to develop remedial action alternatives: 

Preliminary screening of the technologies and process options with respect to 
implementability, effectiveness, and cost; and 

Identification of potentially suitable technologies (including innovative technologies) 
and/or process options. 

The NYSDEC TAGM HWR-90-4030 specifies that individual remedial technologies should 
be preliminarily screened on their ability to meet media-specific remedial action objectives, their 
implementability, and their short-term and long-term effectiveness. In addition, the EPA 
National Oil and Hazardous Substances Pollution Contingency Plan under Superfund states, in 
40 CFR Section 300.430, that cost can be used as a criterion to preliminarily screen remedial 
alternatives. The National Contingency Plan states that grossly excessive costs, compared to the 
overall effectiveness of alternatives, may be used as one of several factors to eliminate 
alternatives. In addition, an alternative providing effectiveness and implementability equivalent 
to that of another alternative, but at a greater cost, may also be eliminated. 

Screening for effectiveness considers three important aspects: (1) the ability of the process 
to handle estimated volumes or areas, and meet the remedial action objectives; (2) the potential 
for the process to impact human health and the environment during implementation; and (3) the 
reliability and record of performance for the process. Implementability encompasses technical 
feasibility, availability of the technologies, and the administrative feasibility of implementing a 
technology or process (USEPA, 1988). If an alternative requires equipment, specialists, or 
facilities that are not available within a reasonable period of time, it may be eliminated from 
further consideration. Screening based on cost focuses on both the costs of construction and 
long-term operation and maintenance (O&M) costs. 

Screening and technology summary information is presented herein. Cost information for 
screening is provided in the text and tables for each technology considered and represent the 
technology cost only, not the overall remedial cost to achieve a cleanup objective. Cost rating 
levels were derived from the USEPA's Remediation Technologies Screening Matrix and 
Reference Guide (USEPA, 1993a). 

Remedial action technologies were evaluated that would facilitate the remedial action 
objectives and address the soil and groundwater. Both conventional and innovative remediation 
technologies were evaluated. Innovative treatment technologies, per the USEPA, are alternative 
treatment technologies (i.e., alternatives to land disposal) with limited full-scale experience and 

PARSONS 

P:\738483\WP\38483RO8,DOC 
FEBRUARY 14,2002 



performance and cost data. Innovative technologies were identified where appropriate in the 
following tables. For the purpose of this FS, technologies were not considered innovative if they 
have at least one field trial at full-scale. 

Tables 3.1 and 3.2 provide a summary of the technology screening process. Technologies 
were identified as potentially applicable for non-aqueous (soil) and aqueous (groundwater) 
media, respectively, for implementability and effectiveness as they pertain to Site conditions, and 
for cost as per NCP guidelines. Technologies were categorized into general response actions, 
which include no action, institutional controls, capping, containment, removal, dewatering, 
preparation, treatment, and disposal. The "retained" and "not retained" status of each technology 
is stated in Tables 3.1 and 3.2 and summarized in Tables 3.3 and 3.4. 

3.2 INSTITUTIONAL CONTROLS 

One category of general response actions is institutional controls. Institutional controls 
generally provide readily implementable methods for preventing exposures to site-related 
residuals. Land use control, runoff controls, and site security via fencing, locked entranceways, 
and "no trespassing" signs are typically highly effective, especially when used in conjunction 
with other remediation technologies. Monitoring of groundwater is an effective way to 
document changes in chemical characteristics over time. The cost to implement institutional 
controls can vary widely due to site-specific circumstances. For example, costs for groundwater 
monitoring depend on the size of the area requiring monitoring, the number of parameters being 
monitored, and the length of time monitoring is required. 

3.3 CONTAINMENT TECHNOLOGIES 

Soil and sediment covers can reduce potential exposure by preventing direct contact with 
residuals. An impermeable soil cap can both prevent direct contact and significantly reduce 
infiltration from precipitation or flooding. Barrier walls were evaluated based on their ability to 
restrict the potential migration of NAPLs and to contain groundwater from flowing offsite. Also, 
short-term groundwater pumping was evaluated to achieve steady-state groundwater flow 
conditions in conjunction with an impermeable cap and to create an inward hydraulic gradient. 
Barriers for surface water diversion were also considered. 

3.3.1 Soil Containment Technologies 

A soil cover or an impermeable cap can be covered with a vegetative surface layer, typically 
grass, or with crushed stone or asphalt. The surface layer of any cover or cap should be graded 
and maintained to control runoff, prevent flooding impacts, and minimize cap erosion. Various 
types of materials can be used to place a cover or cap, such as soils or alternate fill materials such 
as fly ash. 
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3.3.2 Groundwater Containment Technologies 

Containment technologies evaluated included subsurface barriers and groundwater 
collection, such as wells or trenches. 

Subsurface Barriers 

Subsurface barrier wall technologies for containment of groundwater include: soil-bentonite, 
cement-bentonite, soil-attapulgite, cement-attapulgite, plastic concrete, and concrete slurry 
trenches; vibrating beam; geomembrane (for limited applications); and sheet pile barrier walls. 
However, barrier walls were not retained because of the limited nature and extent of groundwater 
impacts and because other technologies were considered more appropriate. 

Groundwater Containment Using Collection Wells or Trenches 

Extraction trenches and extraction wells are reliable and effective conventional methods for 
the containment of groundwater. A subsurface collection trench is a trench filled with gravel or 
permeable sand that would intercept groundwater and direct it to a sump by gravity flow. A 
collection trench functions essentially as a line of extraction wells. Trenches are generally 
preferred if the groundwater to be collected extends within an elongated plume and is less than 
20 to 25 feet deep. Wells are generally preferred if the groundwater to be collected is in multiple 
spots, if the area is broad laterally in both dimensions, or if the groundwater is deeper than 20 to 
25 feet. Extraction wells are typically vertical wells; however, in recent years horizontal wells 
have been used, particularly to collect shallow groundwater. The number and location of 
extraction trenches or wells needs to be determined based on the remedial action selected to 
maximize collection efficiency. Groundwater flow modeling can be used to provide a basis for 
optimizing numbers and locations of collection trenches or wells. 

Groundwater extraction was retained for further evaluation. Whether extraction wells or a 
collection trench were installed could be left as a design decision if groundwater collection is 
part of the recommended alternative. 

3.4 SOURCE REMOVAL 

Source removal options evaluated for soils include use of conventional equipment such as 
backhoes and excavators. Odors and volatile organic concentrations would be monitored and 
controlled, as needed. 

3.5 TREATMENT TECHNOLOGIES 

Both conventional and less conventional treatment technologies were evaluated for use at 
Site 15. Conventional treatment technologies are capable of remediating BTEX and PCB 
residuals. Less conventional technologies are not retained for further evaluation if a site-specific 
pilot-scale test is needed. 
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3.5.1 Soil Treatment Technologies 

Potential soil treatment technologies consist of onsite treatment, offsite treatment, and 
recycleheuse options. Onsite technologies that were evaluated were chemical oxidation, 
extraction/soil washing, thermal desorption, natural attenuation, passive bioventing, and in-place 
as well as ex situ stabilization. Incineration was considered as an offsite treatment technology, 
although any technology suitable for use onsite could potentially be used offsite. No recycle and 
reuse options are viable for the site. 

3.5.2 Groundwater Treatment Technologies 

Many different treatment technologies were identified for potential use for treating 
groundwater. These remediation techniques include the following: activated carbon, activated 
sludge, air stripping, bag filtration, chemical oxidation, physical-chemical treatment, dissolved 
airlfroth flotation, in situ air sparging, in situ bioremediation, natural attenuation, oil/water 
separation, sequencing batch reactors, and reactive subsurface barrier walls. Treatment 
technologies appropriate for treating VOCs and PAHs include activated carbon, air stripping, air 
sparging, bioremediation, natural attenuation, and reactive subsurface barrier walls. Filtration is 
also retained because it keeps nuisance solids out of the water being treated. Activated carbon, 
air stripping, and filtration are standard water treatment processes. Activated carbon is a 
substance to which many organic compounds readily adsorb as water is passed through the 
carbon. Air stripping is a physical process by which certain volatile organics are separated from 
the water into the air and released with or without additional treatment, usually consisting of 
activated carbon. Filtration is a physical-process for removing solids as the solids pass through 
filter media. All three of these processes take place within a controlled treatment facility after 
the groundwater is pumped from the subsurface. Other treatment technologies potentially 
applicable for managing groundwater in place without pumping are discussed below. 

3.5.2.1 Sparging and Intrinsic Biorernediation 

Sparging, or biosparging, is the injection of air into the soil below the water table. It is used 
most commonly in association with soil vapor extraction for managing volatile compounds in 
groundwater. Monitoring wells can be configured in two ways: centered around the source of 
contamination, or in a line that is perpendicular to the groundwater flow so that the 
contamination can be intercepted. Soils with sands and gravel are preferred for sparging, 
because air that is introduced into heterogeneous soils tends to take preferential flow paths. 
Sparging can, however, work effectively in even these types of soils. Sparging and soil vapor 
extraction are retained for further consideration for Hancock Site 15. 

Intrinsic bioremediation, or natural attenuation, involves multiple processes working within 
the subsurface to slow movement of a dissolved plume in groundwater and reduce plume 
concentrations. The mechanisms of intrinsic bioremediation include biodegradation, abiotic 
oxidation, and hydrolysis. Numerous studies have documented that many petroleum 
hydrocarbons, particularly BTEX compounds, readily degrade naturally, and that complete 
mineralization of BTEX is possible. To demonstrate that intrinsic bioremediation is occurring, 
site characterization, modeling, and monitoring are all important tools that have been used for 
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Site 15. Natural attenuation does appear to be occurring at the site as explained in the 200 1 Data 
Gap Investigation Report (Appendix A) and as summarized in Section 1. 

Parameters found in groundwater at Site 15 (exceedances of groundwater values for BTEX 
compounds only) are suitable for soil vapor extraction, sparging, and natural attenuation. These 
technologies are retained for further evaluation as remedial technologies for treating site 
groundwater and for limiting groundwater extent and migration. 

One specific form of subsurface remediation that has been more widely used in recent years 
but is not retained for Site 15 is the use of oxygen release or hydrogen release compounds within 
wells to enhance bioremediation. While these compounds can effectively treat VOCs in 
groundwater, their penetration to the subsurface away from the wells where they are injected is 
limited particularly within fine-grained soils such as the soils present at Site 15. 

3.5.2.2 Reactive Barrier Wall or In-well Groundwater Treatment 

Two options for in-place groundwater treatment are a reactive barrier wall and in-well 
groundwater treatment. A reactive barrier wall containing activated carbon could be 
implemented to treat migrating BTEX. Life expectancy of such a wall could be enhanced by 
selecting carbon type that is most efficient for BTEX removal. However, the carbon would 
eventually need to be removed before the BTEX desorb from the activated carbon. The reactive 
barrier wall is retained for further evaluation. 

In-well groundwater treatment is an innovative form of treatment where water is treated 
inside a well casing and then recirculated from the well screen. In-well groundwater treatment 
has not been shown to effectively address compounds a significant lateral distance in the 
subsurface away from a well. For this reason, in-well treatment is not retained for further 
consideration. 

3.6 DISPOSAL OPTIONS 

Disposal options have been identified for both soil and aqueous streams. Offsite disposal 
options were considered applicable for media fiom the Site. 

3.6.1 Soil Disposal Options 

Offsite disposal options have been identified for the remediation of soils from the Site. Soils 
can be excavated, transported by truck, and disposed at an approved landfill permitted to receive 
these materials. 

3.6.2 Aqueous Media Disposal Options 

Site groundwater can be discharged or transported offsite to a municipal wastewater 
treatment plant or to an adjacent surface water body. The nearest downstream surface water is 
Ley Creek which flows through industrial and commercial areas downstream of Site 15 before 
emptying into Onondaga Lake. 
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3.7 REMEDIATION ALTERNATIVES 

This section presents the development of three remedial alternatives for the onsite soil and 
groundwater. The remedial alternatives incorporate the elements of institutional controls, 
removal, containment, treatment, and disposal. The basis for these alternatives consists of the 
extent of PRG exceedances in the soil and groundwater and the technologies retained for 
remediating these media. 

Soil PRG exceedances are found onsite at depths up to 12 feet bgs. PRG exceedances in 
onsite soil exist primarily adjacent to the former pump house foundation. 

Monitoring wells with groundwater PRG exceedances fall just outside the areas exhibiting 
onsite soil PRG exceedances. These groundwater exceedances (at MW-12s and MW-19) consist 
of BTEX compounds only, and as shown in the 2001 Data Gap Investigation Report, BTEX 
concentrations are declining over time in groundwater near the site boundary. 

The potentially applicable technologies for remediating the soil and groundwater associated 
with the Site have been incorporated into the three alternatives described in this section. 
Groundwater pumping and treatment alone is not practical at the Site. The soil/groundwater 
alternatives meet the soil/groundwater remedial action objectives of eliminating contact with 
surface and subsurface soils exceeding PRGs, removing or controlling the potential impacts of 
identified sources (if any), monitoring groundwater to evaluate groundwater quality, and 
maintaining the current land use of the property. A brief description of each alternative is 
provided below: 

Alternative 1 - Monitored Natural Attenuation 

1. Continue to restrict access to the site and prevent use of onsite groundwater. 

2. Conduct short-term groundwater monitoring onsite and directly southeast of the Site to 
monitor the performance of natural attenuation mechanisms in reducing BTEX 
concentrations in groundwater. 

3. If natural attenuation is proven ineffective in the long-term, attenuation may be 
enhanced by adding limiting nutrients or other amendments to groundwater. 

Alternative 2 - Soil Removal 

Option 2A - Soil Removal Based on Soil PCB Concentrations 

1. Remove soil exceeding 1 ppm PCBs in site surface soil and 10 ppm PCBs in site 
subsurface soil over one foot bgs. Remove drainage swale sediment exceeding 1 ppm 
PCBs. (see Figure 4.1). 

2. Dewater soil in place as needed prior to excavating below the water table. 

3. EITHER: Treat excavated soil and sediment using thermal desorption or an equivalent 
form of soil treatment. Replace treated material onsite or transport and manage 
excavated material at an offsite facility or hazardous waste landfill. OR Transport 
excavated material to an offsite facility for treatment or disposal. 
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4. Replace excavated material with clean fill to pre-excavation grade. Provide proper 
drainage and vegetate or pave area. 

Option 2B - Soil Removal Based on PCB and BTEX Concentrations 

1. Remove soil exceeding 1 ppm PCBs in surface soil, 10 ppm PCBs in subsurface soil 
over one foot bgs, and 10 ppm total BTEX (see Figure 4.1). This removal would also 
include the soil pile at Site 1. 

2. Dewater soil in place as needed prior to excavating below the water table. 

3. Treat excavated soil and sediment using thermal desorption or an equivalent form of soil 
treatment. Replace treated material onsite or transport and manage excavated material at 
an offsite facility or hazardous waste landfill. 

4. Replace excavated material with clean fill to pre-excavation grade. Provide proper 
drainage and vegetate or pave area. 

Alternative 3 - Active Groundwater Control 

Option 3A - In-Situ Groundwater Control 

1. Install air sparging and soil vapor extraction (AS/SVE) well pairs connected to a 
common vapor treatment location with a knockout tank to collect incidental water; OR 

2.  Install subsurface reactive barrier wall perpendicular to groundwater flow within the 
southeastern (downgradient) portion of the site to treat groundwater as it migrates 
through the wall. 

Option 3B - Ex-Situ Groundwater Control 

1. Install extraction wells or collection trench within the southeastern (downgradient) 
portion of the site to form a hydraulic barrier not allowing impacted groundwater to 
leave the site. 

2. Treat collected groundwater to meet discharge requirements. 

3. Discharge treated groundwater directly to Ley Creek or to the nearest sanitary sewer. 
State discharge requirements would need to be met for a discharge to Ley Creek. 
County pretreatment requirements would need to be met for a discharge to the local 
sanitary sewer system. 

In developing these three alternatives, two types of technologies retained in Tables 3.3 
and 3.4 were not included: soil cover or cap and land application of extracted (and treated) 
groundwater. Soil cover or cap was not included, because PCB concentrations in subsurface soil 
adjacent to the former pump house foundation exceed 50 ppm, which is NYSDEC's limit for a 
material being considered a hazardous waste. In addition, there is a preference under Federal 
CERCLA regulations to treat and to reduce toxicity, mobility, or volume of impacted soils. Land 
application of extracted groundwater is more costly than releasing treated groundwater to Ley 
Creek or to a sanitary sewer with no apparent benefit, unless treatment requirements would be 
significantly less stringent. Should treatment requirements for land applied groundwater be 
significantly less stringent and result in significantly lower treatment costs, then land application 
could be considered again at that time. 
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For Alternative 1, monitored natural attenuation would be conducted at existing wells and 
then assessed after a period of five years. Natural attenuation does appear to be occurring at the 
site as explained in the 2001 Data Gap Investigation Report (Appendix A) and as summarized in 
Section 1. If site-specific remedial action objectives can not be met within five years based on 
monitored natural attenuation, then measures to enhance the degradation of BTEX-impacted 
groundwater would be evaluated and implemented, as warranted. For example, in-situ 
biodegradation can be enhanced by adding limiting nutrient(s) or other amendments to the 
subsurface that promote the degradation of a target constituent(s) or by other methods that 
enhance subsurface biological activity. 

For Option 2A, based on investigation results, the quantity of surface soil or drainage swale 
sediment with PCBs over 1 pprn and subsurface soil with PCBs over 10 pprn is approximately 
2,000 cubic yards (cy) (or approximately 3,000 tons). Figures 1.2 and 1.3 in the 2001 Data Gap 
Investigation Report (Parsons, 2001a) show locations where soils exceed the NYSDEC soil 
cleanup objectives for PCBs. Some of the areas of the concrete pad also likely contain PCBs, 
based on the locations of surface impacted soil north and south of the pad. Sediment PCB 
concentrations in one of the drainage swales is between 1 and 2 pprn at six locations. 

For Option 2B, again based on investigation results, the quantity of soil exceeding PCB soil 
cleanup objectives or 10 pprn BTEX is approximately 10,500 cy (or approximately 15,750 tons). 
Four soil sampling locations in two distinct areas contain total BTEX concentrations in soil 
above 10 ppm. Three of these locations are 4 to 12 feet bgs west of the former pump house, and 
the fourth location is soil up to 2 feet bgs east of the former pump house. Total PAH 
concentrations do not exceed 50 pprn in any of the soil samples. No additional drainage swale 
sediment would be removed based on VOC or PAH concentrations found in the sediment. Total 
VOC and PAH concentrations in the drainage swale sediment are less than 5 pprn in the various 
samples analyzed. PAH concentrations do exceed DEC sediment guidance values in four of the 
sediment samples analyzed. However, the total PAH concentrations in these samples are below 
5 ppm, the swales do not support aquatic life due to intermittent flow, and PAHs are ubiquitous 
in developed areas, such as Site 15. 

For Option 3A, the number of ASISVE wells would be approximately 30 to 50, or the length 
of the subsurface reactive barrier wall would be approximately 500 feet. The AS/SVE wells 
would be installed throughout the impacted groundwater area downgradient of the area being 
treated. A subsurface reactive barrier wall would be installed perpendicular to the direction of 
groundwater flow in the southeast portion of the site. 

For Option 3B, the number of groundwater extractions wells would be two to four, or the 
length of the groundwater collection trench would be approximately 200 feet. Extraction wells 
or a collection trench would be installed, like a subsurface reactive barrier wall, in a line 
perpendicular to the direction of groundwater flow (in approximately an east-west orientation) 
within the southeast portion of Site 15. Based on hydraulic analyses summarized in Appendix A, 
the flow of groundwater collected from either extraction wells or the collection trench would be 
approximately 30 to 100 gallons per minute. 
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TABLE 3.1 
SCREENING OF REMEDIAL TECHNOLOGIES FOR SOIL AND SEDIMENT 

ASSOCIATED WITH HANCOCK SITE 15 

Printed on 2/6/02 @ 4:07 PM 

Achievement of remedial action objectives is Readily implementable. 
dependent on compounds detected. Not likely to be acceptable to public or 
Allows natural attenuation to occur. regulatory agencies. 

Achievement of remedial action objectives is Readily implementable. 

Page 1 of 3 

Containment 

Source Removal 

Runoff Controls 

Soil Capping 

Excavation of Soils 

Revegetation, Grad~ng 

Soil Cover 

Impermeable Cap 

Mechanical Excavation 

dependent on compounds detected. 
Depends on future use and enforcement. Does 
not reduce contamination. 
Allows natural attenuation to occur. 
Prevents exposure to site contaminants from 
trespassing due to site proximity to public highway 
and waterway. 

Effective in minimizing surtace water eroslon due 
to runoff. Can be used along the perimeter to 
keep offsite runoff from migrating onsite and to 
control onsite runoff on caps. 

Effective for isolating shallow material from 
exposure. Limited effectiveness for minimizing 
infiltration. 

Most effective and reliable as a physical and 
hydraulic impermeable barrier. Effectwe at 
minimiz~ng direct contact and infiltration. 

Large scale (heavy equipment) mechanical 
excavation is reliable and effective. 
Flow diversion and runodrunoff control 
often required. 

Legal requirements and authority needed. 

Readily implementable if i t  does not Interfere with 
the site's future redevelopment plans 

Although requires time to implement, still readily 
implementable. 

Requires more time to implement than soil cover. 

Easily implemented due to use of convent~onal 
earth moving equipment 

Var~able 

Low 

Medium 

Low 

Retained 

Retained 

Retained 

Retained 



TABLE 3.1 
SCREENING OF REMEDIAL TECHNOLOGIES FOR SOIL AND SEDIMENT 

ASSOCIATED WITH HANCOCK SITE 15 

Piling of material is implementable. Typically need N o t  Retained 
Prepared Bed Treatment cleanup levels at s ~ t e s  as a "stand-alone' process. the add~t ion  of a bulking agent. 

Extraction/Soil Washing Proven effective for gross contamination. May Implementability can be enhanced by developing M e d ~ u m  Not Retained 
need to be comb~ned wi th other technologies a wash solution for complex wastes. 
to meet cleanup levels 

Thermal Desorption Effective form of treatment for sediment and lmplementable on-site and off-site. M e d ~ u m  t o  Retained 
soils wi th low t o  high levels of organic Hlgh 
contamination. Proven effective at ful l  scale. 

IWT.Advanced Chemical Effectlve form of in-situ "stab~l~zation'. L imi ted Potentially implementable. Innovative Medium Not  Retained 
Treatment testing a t  ful l  scale. technology. 
(Innovative) 

Slurry Phase Bioremediatio Relatively effective at the bench scale for Potentially implementable. Medium Not  Retained 
Treatment soils. 

Stabi l~zat~on Cement, f ly-ashl l~me, cement kiln dust, and l ime Potentially implementable either ex-sifu o r  in-sifu Low to No t  Retained 
proven effective at s tab i l~z~ng  BTEX and PAHs using large d~ameter  augers. Medium 
in soil o r  sediment. 

Sulchem Process Limi ted effect~veness a t  bench scale Effective lnnovatlve technology No full-scale data. M e d ~ u m  Not Reta~ned 
(Innovative) at destroying organic compounds with boiltng Potentially ~mplementable. 

points above 350°C 

Offsite treatment Incineration Effective for destruction of organic compounds. Implementable for  offsite treatment. Proven High Not Retained 
Destruction removal efficiency for inorganics technology Permitt ing and treatability testing 
(metals and cyan~de) is typ~cal ly  high may be time consuming. 
Dependent on physical/chemical properties of 
individual compounds. 
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TABLE 3.1 
SCREENING OF REMEDIAL TECHNOLOGIES FOR SOIL AND SEDIMENT 

ASSOCIATED WITH HANCOCK SITE 15 

NOTES: 
1. The cost presented represents the cost to implement a technology and does not represent the overall remedial cost to achieve a remedial action objective. The relative cost of technologies is presented as follows: 

- 'None' 
- "Inadequate Information" 
- Variable' 
. 'Low": Less than $100/ton I Less than $l50/CY I Less than $2/SF of land area 
- 'Medium": $100-$300/ton 1 $150 to $450/CY 1 $2 to $5/SF of land area 
-"High": More than $300/ton I More than $450/CY I More than $5/SF of land area 

A typical convenion factor of 1.5 tons per CY was assumed to generate the cost categories based on CYs 
Overall cost represents deslgn, construction, and O&M costs of the core process that defines each technology, exclusive of mob/demob, and pre- and post-treatment ~nc lud~ng transportation. Rating levels based on 
tonnage are based on EPA/542/B-93/005 document, Remedlation Technologies Screening Matrix and Reference Gulde, July 1993. 

2. Technologies 'not retamed will not be considered for further evaluation a t  the Site. 

Disposal 
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Off-Site 

On-Slte 

Cold.MixAsphalt without 
Thermal Pretreatment 
(Bituminous Concrete) 

Brick or Cement Manufactu 

Co.Burning in a Utility Boile 

Municipal Landfill 

Hazardous Waste or TSCA 
Landfill 

Landfill 

rate relative to asphalt feedstock. 

Proven effectwe. TCLP extracts of asphalt mixes 
do not consistently meet NYSDEC groundwater 
quality standards. Not time- and cost-effective for 
large quantities of soil due to low solids blending 
rate at the inlet. No longterm data available. 

Proven effective. Not time. and cost.effective for 
large quantities of soil due to low solids blending 
rate a t  inlet No long.term data available. 

Proven to be a technically effective method of 
remediation No long-term data available. Not 
time- and cost-effective for large quantities of soil 
due to low solids blending rate at the inlet. 

Reliable and effective for disposal of non- 
hazardous materlal and soil in a permitted 
landfill. Does not destroy chemicals of concern. 

Effect~ve ~f managed properly at a RCRA- or TSCA- 
permitted landflll for Isolating wastes from exposure 
to human health or the environment via groundwater. 

Effective glven proper construction of onsite 
landill. Compounds are not treated but 
left on-site. 

Potentially implementable but BTEX and PAH 
concentrations are low relative to recycling 
requirements. Not fully proven. 

Asphalt must be used within one year of 
generation. 

Potentially implementable, but BTEX and PAH levels 
are low relative to recycling requirements. Difficult to 
ldentlfy facility that is technically prepared and perm~tted 
to process residuals and has systems in place 
for soil storage and runoff disposal. 

Potentially implementable, except for PCBs. 
Acknowledged by EPA 
at least until Land Ban Phase II is revised (1997) 
An environmental assessment of the impacts from 
process residuals may be initiated by the EPA. 

Potentially implementable for disposal of non- 
hazardous materials. 

Implementable for disposal of hazardous or TSCA 
wastes. Treatement prior to disposal may be needed 

T ~ m e  consuming to implement. Requires 
handling of excavated soils. 

Medium 

Medium 

Low to  
Medium 

Low 

Medium 

Variable 

Not Retained 

Not Retamed 

Not Retained 

Retalned 

Reta~ned 

Not Retained 



TABLE 3.2 
SCREENING OF REMEDIAL TECHNOLOGIES FOR 

GROUNDWATER 
AT HANCOGK SITE 15 

Atternate Water Supply 

1 Allows natural attenuation to occur. I I 
Effective at minimizing exposure to the Implementable. There are no public wader 
contaminated water source. Allow natural supply wells located within the vicinity of the 
attenuation to occur. Sits. Private welk within a Smile radius 

a n  used for industrial purposes or not used 
at all. 

Variable 

Depends on Mure site use and enforcement Readily implementable. 
Does not reduce contamination. Legal requirernentr and authority needed 
Allows natural attenuation to occur. 

Restricting Land Use Variable 

Variable Groundwater Monibing Effective in documenting changes in chemical 
characteristics over time, requires preparation of 
a monitoring plan. Allows natural attenuation 
to occur. 

Readily implementable. 

Implementable. Depth range IimRed. Slurry Trenches or sheetpile 
barrier wall with perimeter 
groundwater collection. 

Effective in containing contaminant plume. 
Hydraulic wnb-01s can increase effectiveness 
Continuity is a wncem between separate 
sheetpiles. Should have a confining 
layer to tie into. 

Medium 

ERectivenass questioned due to concern with Depth range limitsd (less than 30'). 
continuity betwean each injection. Mud have a 
confining layer to tie into. 

Vibrating Beam Barrier Wall 
(Innovative) 

Medium 

Reliable and effective for capture of Readily implementable. Locations need to be 
groundwater. predetermined. 

Exbaction Wells 
(Horizontal or Vertical) 

Variable 

Variable 

Low 

Exbaction (Collection) 
Trenches I Effective at wllecting groundwater. I Implementable. Locations need to be 

predetermined. Depth limited to <3O R I 
In-situ Soil Vapor Extraction 
and Air Sparging 

Effective at removing volatile compounds, Impkmentab\e. 
including BTEX and other VOCs from 
shallow groundwater. 

Activated Carbon P m n  effective with organic constituents, Readily implementable 
including BTM. coal, petroleum, and chlorinated 
based constituents. Should be used in 
conjunction with other technologies. Disposal or 
regeneration of spent carbon required. 

High 

Air Stripping Mective for VOCs, including BTM. chlorinated Readily implementable. 
VOCs, and low molecular weight PAHs. 
Prebeatment required. Works well in conjunction 
with other technologies. 

Low 
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TABLE 3.2 
SCREENING OF REMEDIAL TECHNOLOGIES FOR 

GROUNDWATER 
AT HANCOCK SITE 15 

(1) The cost presented represents the cost to implement a technology and does not represent the overall remedW costto achieve a remedial action objective. The relative cost of technologies is pmented as follom: 
-"None" 
- "Inadequate Information" 
- "Variable" 
- "LW: Less than $3.00 1 1,000 gallons I Lessthan $10 per ve~tical SF 
-"Medium": $3.00-$10.00 11,000 gallons I $10 to $20 per vertical SF 
-"Hiih": More than $10.00 11.000 gallons 1 More than $20 per vertical SF 

Overall cost representr design, construction, and 08M costs ofthe core p- that defines each technology, exclusive of mobldemob, and pre- and post-treatment Rating levels based on gallons 
are based on EPA/542/&93/WS document; Remediation Technologies Screening Matrix and Reference Guide. July 1993. 

(2) Technologies "not retained" will not be considered for further evaluation at the Glanrarille site. Generally, the "retained" technologies would need to be used in conjunction with one or more ofthe other 
retained technologies in the form of a groundwater treatment bain to achieve desired cleanup goals. 

(3) Considered primarily because workable options for cyanide remml are limited at this time. 

Onsite Discharge 

NOTES. 

SPDES Discharge to Ley Cre-ek 

Land Applition 

of groundwaters containing petroleum 
by using activated sludge units. 

Reliable and affective. 

Need a large area of land. 

required. 

Implementatable. Will require a permR 
Treabnant required to meet SPDES d i i a r g e  
limits. 

Readily implementable. 

Variable 

Variable 

Retained 

Retained 



TABLE 3.3 
POTENTIALLY APPLICABLE TECHNOLOGIES RETAINED 

FOR REMEDIATING SOILS AND SEDIMENT 
AT HANCOCK SITE 15 

Access Control 
- Deed restrictions 
- FencinglPosting 

Runoff Controls 
- Revegetation 
- Grading 

Soil Capping 
- Soil cover 
- Impermeable cap 

Excavation of Soils and Sediment Onsite Treatment 
- Mechanical excavation - Thermal desorption 

RecycleReuse 
- Soil Screening 

Offsite 
- Municipal landfill 
- Hazardous waste 

landfill 
- TSCA landfill 

Printed on 2/1/2002 @ 1:07 PM Parsons ES 



Access Control 
- Deed restrictions 

Monitoring 
- Groundwater 

monitoring 

TABLE 3.4 
POTENTIALLY APPLICABLE TECHNOLOGIES RETAINED 

FOR REMEDIATING GROUNDWATER 
AT HANCOCK SITE 15 

In-Situ Soil Vapor Extraction 
and Air Sparging 
Extraction Wells 
Extraction (collection) Trenches 

Physical/Chemical Treatment 
- Oil-water separator (if needed) 
- Activated Carbon 
- Air Stripping 
- Bag FiltrationAir Stripping 
- In-situ Air Sparging 

Biological Treatment 
- In-situ Bioremediation 

Reactive Barrier Wall 

Sanitary Sewer - municipal 
wastewater treatment 

SPDES discharge to 
Ley Creek 

Land Application (on-site) 

Printed on 21112002 @ 1 :08 PM Parsons ES 



SECTION 4 

DETAILED EVALUATON OF 
SCREENED REMEDIAL ALTERNATIVES 

4.1 OVERVIEW 

Each of the three alternatives is analyzed using the nine evaluation criteria outlined in the 
National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR 
Section 300.430, the USEPA Guidance for Conducting Remedial Investigations and Feasibility 
Studies under CERCLA (USEPA, 1988), the NYSDEC TAGM 4030, Selection of Remedial 
Actions at Inactive Hazardous Waste Sites, and the Final ANG Installation Restoration Program 
Investigation Protocol (ANG, 1998). 

Each alternative is assessed to determine if it meets the following criteria: 

Threshold Criteria 

Overall protection of human health and the environment 

Compliance with SCGs 

Primary Balancing Criteria 

Long-term effectiveness and permanence 

Reduction of toxicity, mobility, or volume through treatment 

Short-term effectiveness 

Implementability 

Cost 

The criterion of cost is assessed using relative costs for the alternatives. The modifying 
criteria of state acceptance and community acceptance are not addressed in this analysis. 
Instead, they will be addressed as part of the upcoming PRAP and the ROD. 

For an alternative to be eligible for selection, the NCP requires that it meet the threshold 
criteria. If these criteria are met, the primary balancing criteria are evaluated to provide the best 
balance of trade-offs among alternatives. In addition, consideration is given to principal threats 
and practicable remediation (see 40 CFR Section 300.430(a)(l)(iii)). A "principal threat" is 
defined in the CFR as having one of two conditions: (1) toxic concentrations several orders of 
magnitude above levels for unrestricted use or (2) wastes that are both highly mobile and unable 
to be contained. The term "practicable" is a site-specific, subjective term. The USEPA has 
defined practicability for specific sites based on cost effectiveness, impacts, implementability, 
and the extent of SCG compliance. 
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4.1.1 Overall Protection of Human Health and the Environment 

The overall protection of human health and the environment criterion entails determining 
whether risks from impacts at the site to human health and the environment are eliminated, 
reduced, or controlled. This assessment is based on the assessment of other evaluation criteria, 
especially long-term effectiveness and permanence, short-term effectiveness, and compliance 
with SCGs. 

4.1.2 Compliance with SCGs 

This evaluation criterion is used to determine whether an alternative complies with the 
federal and state chemical-specific, location-specific, and action-specific SCGs identified in 
Section 2. 

4.1.3 Long-term Effectiveness and Permanence 

The long-term effectiveness and permanence of a remedial action depends on the following 
aspects: 

Permanence of the remedial alternative 

Magnitude of the risk remaining after remediation 

Adequacy and reliability of controls, if any, used to manage treatment residuals or 
untreated wastes that remain at the site following remediation 

4.1.4 Reduction of Toxicity, Mobility, or Volume 

This criterion measures the effectiveness of treatment technologies in eliminating any 
significant threats at a site via destruction of toxic contaminants, reduction of their total mass, or 
irreversible reduction of the total volume of contaminated media. The evaluation of the 
reduction of toxicity, mobility, or volume involves consideration of the following criteria: 

Type of treatment or recycling process and type of materials 

Amount of hazardous materials that would be destroyed or treated, including how 
principal threats would be addressed 

Degree of expected reduction in toxicity, mobility, or volume estimated wherever 
reasonably possible as a percent reduction 

Degree to which treatment would be irreversible 

Type and quantity of residuals that would be present following treatment 

Fulfillment of the preference for treatment as a principal element 

4.1.5 Short-term Effectiveness 

Short-term effectiveness encompasses the effects of an alternative on human health and the 
environment during the construction and implementation phase until RAOs are met. The 
following elements are usually considered: 

Protection of the community during remedial construction activities 

PARSONS 
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Environmental impacts to site employees and remediation workers during remedial 
construction activities 

Time until remedial response objectives would be achieved 

Protection of workers during remedial construction activities 

4.1.6 Implementability 

Implementability considers the technical and administrative feasibility of implementing an 
alternative and the availability of the services and materials required during its implementation. 
The following issues are usually examined: 

Construction and operation 

Reliability of technology 

Monitoring considerations 

Ease of undertaking additional remedial actions 

Activities needed to coordinate with other offices and agencies 

Availability of adequate off-site treatment, storage capacity, and disposal services 

Availability of necessary equipment, specialists, skilled operators, and provisions to 
ensure any necessary additional resources 

4.1.7 Cost 

The cost evaluation assesses estimated capital costs and annual O&M costs. Capital costs 
consist of present and future and direct and indirect expenses. Direct capital costs include 
engineering, labor, equipment, and material expenses. Indirect capital costs include expenditures 
for engineering, licenses, permits, contingency allowances, and other services not part of the 
actual installation costs. O&M costs are the annual costs incurred after the remedial actions are 
constructed and may include, but are not limited to, operating labor, energy, chemicals, and 
sampling and analysis. The approximate accuracy of the costs is minus 30 percent to plus 50 
percent, per USEPA guidance (1988). 

In this FS, present worth for each alternative was calculated using a service life of 30 years 
wherever long-term O&M is needed, following remediation and a discount rate of three percent. 
A three percent discount rate is calculated according to the NYSDEC TAGM 4030, which 
recommends using a discount rate equivalent to the 30-year U.S. Treasury bond rate (assumed to 
be 5.77 percent)(Wall Street Journal, 2001) before taxes and after inflation (assumed to be three 
percent). 

4.1.8 Groundwater Restoration Technical Impracticability 

The USEPA has issued guidance on addressing sites where restoration of groundwater to 
background conditions is not feasible or practicable. The guidance is contained in a USEPA 
memorandum entitled, "Guidance for Evaluating the Technical Impracticability of Groundwater 
Restoration" (USEPA, 1993). One of the significant points of this guidance is that sources of 
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groundwater impacts need to be removed but only where practicable and, in general, where 
significant reduction of current or future risk can be realized. 

Several factors form the basis for the technical impracticability of remediate site 
groundwater, as discussed in the USEPA guidance. One factor is that site groundwater is not 
used and is not reasonably expected to be used in the future. The Onondaga County Water 
Authority (OCWA) provides water service to the area within and surrounding Hancock Field. 
The OCWA obtains water from Skaneateles Lake and Lake Ontario, both of which are located 
more than 20 miles away, outside of the local watershed of Hancock Field. There are no 
significant existing or anticipated future exposures to groundwater, and continued control of 
land use by the ANG as needed would prohibit use of site groundwater. 

A second factor is the inability of pump-and-treat systems to meet groundwater PRG. Over 
the past few years, the ineffectiveness of pumping and treating groundwater for the purpose of 
groundwater remediation has been acknowledged. In a 1989 directive about groundwater 
remediation at Superfund sites, USEPA stated what had become widely accepted - that pumping 
groundwater cannot lower groundwater concentrations to levels below typical site PRGs for 
groundwater (USEPA, 1989). 

4.1.9 Evaluation of Maximum Possible Extent of Benzene Plume at Site 

A BIOSCREEN model (Newell, McLeod, and Gonzales, 1996) was used to evaluate the 
maximum possible extent of benzene at Site 15. BIOSCREEN is an analytical solute transport 
model based on the Domenico (1987) equation. The model is programmed using the ~ i c r o s o f t ~  
Excel spreadsheet and was developed for the Air Force Center for Environmental Excellence 
(AFCEE) Technology Transfer Division at Brooks Air Force Base by Groundwater Services, 
Inc., Houston, Texas. BIOSCREEN can simulate advection, dispersion, and adsorption. The 
model is also designed to simulate biodegradation by both aerobic and anaerobic reactions. 

The groundwater flow parameters required by the model were obtained from site data and 
literature values. The hydraulic conductivity of the saturated soils at the site was estimated using 
slug test data collected by Lockheed for the Hazardous Waste Remedial Action Program 
(Lockheed) in 1995 and Aneptek Corporation (Aneptek) in December 1999. Based on the slug 
test data collected and analyzed by Lockheed and Aneptek, an average hydraulic conductivity of 
7.50 x 10'~ crnlsec was estimated. A hydraulic gradient of 0.006 was calculated from water 
levels measured at the site. The effective porosity of the site soils was not known; therefore, a 
value of 0.3, a published value for silty sand to fine sand soils, was used. 

The chemical source and fate parameters were based on site and published data. In addition, 
organic carbon partitioning coefficients (I?,,) were computed from published octanol-water 
partitioning coefficients (Macay et al., 1992) and the Lyman and Rosenblatt (1982) conversion 
formula. No total organic carbon (TOC) analysis was conducted on site soils. A conservative 
value of 1.0 was also used for the retardation factor (R). 

Bioattenuation is now known to occur at practically all petroleum hydrocarbon sites. The 
reported half-lives of petroleum VOCs range from 4 to 18 months. The biodegradation rates at 

b 
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Site 15 have not been measured, so a published value of 1 year for benzene was used (Mackay et 
al., 1993). 

During modeling activities, attempts to fit a concentration curve to groundwater analytical 
data collected in January 2001 were made. However, a concentration curve could not be 
matched to the most recent groundwater analytical results due to a significant difference in 
benzene concentrations between two monitoring wells (MW- 12s and MW- 19) located 
downgradient from the source area. Monitoring well MW-12s contained a benzene 
concentration of 0.093 mg/l, while monitoring well MW-19 contained a benzene concentration 
of 0.01 1 mg/l. Both wells are located approximately 150 feet apart. In addition, two monitoring 
wells (MW-8 and MW-17) that are situated between monitoring wells MW-12s and MW-19 
contained benzene concentrations that were below the Practical Quantitation Limit (PQL). 
When attempts were made to fit a concentration curve to the observed benzene concentrations of 
0.093 mg/l and 0.01 1 mg/l, no acceptable match could be obtained for the 0.093 mgll benzene 
concentration. Based on this information, it was concluded that the potential of a secondary 
source near MW-19 could account for the significant difference in benzene concentrations 
between wells MW-12s and MW-19. This conclusion is based on the fact that a difference in 
analytical concentrations was observed in two monitoring wells located fairly close together 
(approximately 150 feet) and that a significant reduction in the concentration of benzene (below 
PQL) was observed in two wells located between two other wells that exhibited benzene 
concentrations above the PQL. 

The purpose of the BIOSCREEN model was to show the maximum possible extent of the 
plume if it was not being attenuated. The BIOSCREEN model was run assuming that the source 
was located approximately 500 feet from monitoring well MW-19. A source concentration of 
0.132 mg/l benzene (average benzene concentration observed at source area in 1995) was 
required to match the 0.01 1 mg/l concentration of benzene in the monitoring. 

Based on these simulations, the maximum length of the plume (the distance at which the 
concentration of benzene decreased to below the regulatory limit of 0.01 mg/L) was calculated to 
be between 1,050 to 1,200 feet, which would be approximately 600 feet south of Molloy Road. 

n These results indicate that the BTEX plume is relatively stable and further supports that natural 
attenuation is occurring at Site 15. 

a 4.1.10 Presentation of Alternatives 
The alternatives presented below incorporate various components such as source control, 

soil treatment, water containment, water treatment, andlor institutional controls. A combination 
of components from these alternatives can be used as the recommended alternative. 

4.2 EVALUATION OF ALTERNATIVE 1 - MONITORED NATURAL 
h ATTENUATION 

4.2.1 Description 
L 

Alternative 1 consists of the following elements: 

Continue to restrict site access. Prevent use of onsite groundwater. 
b 
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Conduct short-term groundwater monitoring onsite, and directly southeast of the site as 
warranted, to better quantify natural attenuation and monitor its performance. 

If natural attenuation is not effective in the long-term, attenuation could be enhanced by 
adding limiting nutrients or other amendments to groundwater. 

4.2.2 Overall Protection of Human Health and the Environment 

Protection of human health and the environmental can be achieved if both of the major 
elements of Alternative 1 -continuing to restrict site access and natural attenuation - can be 
success~lly implemented. Site 15 is part of a controlled facility. Restricting access to the site 
continue to reduce the risk of human exposure to site soil and groundwater while the natural 
attenuation process would reduce, or may eliminate, the risk of exposure by breaking down the 
BTEX compounds and reducing their concentrations. 

Evidence indicates that natural attenuation may already be occurring at Site 15 (see the 2001 
Data Gap Investigation report attached to this report). Based on the conservative parameters 
used in the BIOSCREEN model, the estimated greatest extent of the plume is 600 feet south of 
Molloy Road. Results from two golf course investigations conducted in 2001, groundwater 
contamination from Site 15 has spread to approximately 100 feet South of Molloy Road. 
Groundwater is not currently used at the golf course. Parsons has recommended to the ANG that 
the impacted groundwater be addressed as part of the groundwater remediation effort at Site 15. 

4.2.3 Compliance with SCGs 

Soil exceeding PRGs for BTEX and/or PCBs would not be eliminated, but the volume of 
groundwater exceeding PRGs for BTEX would most likely be reduced, especially given the 
evidence showing that this may already be occurring. This alternative would not address soil 
near the former pumphouse, which exceeds PRGs for PCBs and/or VOCs. 

4.2.4 Long-term Effectiveness and Permanence 

Under Alternative 1, the magnitude of risk could be significantly reduced. Continuing to 
restrict site access would provide short-term control of risk, while natural attenuation processes 
would help to control BTEX compounds and thereby reduce long-term impacts to groundwater. 

4.2.5 Reduction of Toxicity, Mobility, or Volume 

Although natural attenuation can be a slow process, it is a treatment, and not merely a 
containment process. Furthermore, sufficient data exist to demonstrate that natural attenuation is 
already occurring at the site. BTEX compounds in the groundwater and saturated soil are 
degrading via oxygen, nitrate, ferric iron, and sulfate reduction and methane fermentation. 
Evidence indicates that, under Alternative 1, the toxicity and volume of BTEX-contaminated soil 
and groundwater would continue to decrease over time. 

4.2.6 Short-term Effectiveness 

No construction work would be involved in Alternative 1, unless some kind of enhancement 
of site conditions, such as nutrient or carbon injection, is utilized. However, even this type of 
work would not involve the disturbance of soil, and site workers and the local community would 
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not be impacted. The time for remedial objectives to be achieved would likely be a few years, 
except that existing control of land use in turn controls site soil and groundwater use right away. 

4.2.7 Implementability 

Natural attenuation can be a reliable approach to remediation and appears to already be 
occurring at the site based on the shrinking BTEX plume and other results from the 2001 Data 
Gap Investigation. The technology requires little or no construction andlor operation and only 
minimal monitoring. Vendors and equipment for enhancement techniques, such as nutrient 
injection, are available, and field staff with natural attenuation monitoring experience are readily 
available. Under Alternative 1, it would be very easy to undertake additional remedial actions if 
necessary. 

4.2.8 Cost 

The estimated present worth of Alternative 1 would be $43,000, including costs for 
monitoring groundwater annually for five years. This cost includes the delivery of nutrients or 
other amendments to the subsurface to enhance the degradation of BTEX in groundwater. 

4.3 EVALUATION OF ALTERNATIVE 2 - SOIL REMOVAL 

4.3.1 Description 

Alternative 2 consists of two options with the following components: 

Option 2A - Soil Removal Based on Soil PCB Concentrations 

Remove approximately 2,000 cy of soil exceeding 1 ppm PCBs in site surface soil and 
10 ppm PCBs in site subsurface soil over one foot bgs. Most of the excavation areas are 
around the pumphouse, under the concrete pad, and southeast of the concrete pad (see 
Figure 4.1). The removal would also include the existing soil pile at Site 1. 

Dewater saturated soil in place, as needed, prior to excavating below the water table. 
Treat extracted water as needed. 

EITHER: Treat excavated soil and sediment using thermal desorption or an equivalent 
form of onsite soil treatment to reduce PCB concentrations in soil. If a thermal desorber 
is used, it would be RCRNTSCA permitted. Replace treated material onsite or 
transport and manage excavated material offsite (Model City or other hazardous waste 
landfill), OR Transport excavated soil and sediment and manage at an offsite facility. 

Replace excavated material with clean fill to pre-excavation grade. Provide proper 
drainage and seed or pave area. 

Option 2B - Soil Removal Based on PCB and BTEX Concentrations 

Remove 10,500 cy of soil exceeding 1 ppm PCBs in surface soil, 10 ppm PCBs in 
subsurface soil over one foot bgs, and 10 ppm total BTEX. The excavation areas would 
be similar to those of Option A, with additional areas around the pumphouse and south 
of the concrete pad. Areas around the pumphouse are based on BTEX exceedances in 
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soil. The inclusion of the area south of the concrete pad is based on evidence of BTEX- 
impacted groundwater. The removal would also include the soil pile at Site 1. 

Dewater saturated soil in place, as needed, prior to excavating below the water table. 
Treat extracted water as needed. 

EITHER: Treat excavated material via thermal desorption, and replace onsite. OR 
Transport and manage excavated material offsite (Model City or other hazardous waste 
landfill). 

Replace excavated material with clean fill to pre-excavation grade. Provide proper 
drainage and seed or pave area. 

4.3.2 Overall Protection of Human Health and the Environment 

This alternative would provide overall protection of human health and the environment by 
eliminating the identified volumes of contaminated soil. Any migration of contaminants from 
impacted areas into downgradient groundwater and sediment moving downstream into Ley 
Creek from the drainage swale would be reduced to the maximum extent possible. Onsite soil 
treatment processes would be controlled, as needed, to limit human exposure to soil, water, and 
air. 

4.3.3 Compliance with SCGs 

Soil exceeding PRGs for BTEX (Option A) or PRGs for both BTEX and PCBs (Option B) 
would be excavated and treated, and the potential for future impacts on groundwater would be 
eliminated. Air emissions from thermal treatment would also be properly controlled. 

4.3.4 Long-term Effectiveness and Permanence 

Removal of the identified volumes of contaminated soil would be a permanent remedy and 
would significantly reduce the magnitude of risk remaining after remediation. Treatment of the 
excavated soil would be permanent, and treated soil would be managed at an offsite landfill or 
returned to the site if BTEX and PCB concentrations were below PRGs. 

4.3.5 Reduction of Toxicity, Mobility, or Volume 

Removal and treatment of the contaminated soil would nearly eliminate the toxicity, 
mobility, and volume of onsite impacted material. The extent of toxicity reduction would 
depend on the type of treatment used, but could exceed 99% with thermal desorption. Treatment 
of the soil would be irreversible. 

4.3.6 Short-term Effectiveness 

Excavation, treatment, and disposal of the impacted material could be conducted within a 
time period of approximately two to four months. Mobilization of an onsite treatment unit, such 
as a thermal desorber, or transport of the treated material to an offsite facility could be the 
schedule-limiting components of the alternative. 

Short-term risks to site workers would be minimized with the use of controls, such as 
personal protective equipment, dust suppression (e-g., watering of soils), and odor controls (e.g., 
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tarping of stockpiled soil). Air emission controls, as needed, and ambient air monitoring would 
be performed to monitor volatile and particulate emissions during remediation, and an existing 
fence surrounding the site would be maintained to control access. 

4.3.7 Implementability 

Because the site is no longer used as a POL facility, no operations or equipment would have 
to be re-located prior to excavation work. Alternative 2 does, however, consist of excavation of 
soil below the water table and would require the excavation of side slopes, dewatering of the 
excavation, and offsite treatment of the removed water. These types of deep excavations are 
common, and the location of existing closed underground tanks and other underground structures 
can be obtained from the base. Based on an initial review of existing utilities at the base, no 
short-term bypasses would be needed. 

Thermal desorption could be implemented as long as the necessary approvals under RCRA 
and TSCA are obtained. A soil treatment unit pre-approved for remediating RCRA and TSCA 
materials would be used. At least one such unit has already undergone extensive evaluation of 
treatment efficiency and control of other impacts, such as air emissions. Transport of treated 
material could require significant time and coordination, but can be avoided if treated material 
can be returned to the site. Re-vegetation and paving of the site would be easily implementable. 

4.3.8 Cost 

The estimated present worth of Alternative 2, Option A, would be $1.0 million with onsite 
treatment and $889,000 with offsite disposal. The estimated present worth of Alternative 2, 
Option B, would be $3.0 million with onsite treatment and $4.6 million with offsite disposal. 
(See Tables 4.1 through 4.4 for assumptions used in estimating these costs.) 

The transportation and management of excavated soil at an offsite facility was selected as 
the preferred soil management option for a time-critical removal action based on a detailed 
evaluation. A summary of the 'pros' and 'cons' evaluated is presented in Table 4.8. 

4.4 EVALUATION OF ALTERNATIVE 3 - ACTIVE GROUNDWATER CONTROL 

4.4.1 Description 
Alternative 3 consists of two options with the following components: 

Option 3A - In-Situ Groundwater Control 

Install ASISVE well pairs connected to a common vapor treatment location with a 
knockout tank to collect incidental water, OR 

Install subsurface reactive (activated carbon) barrier wall perpendicular to groundwater 
flow within the southeastern (downgradient) portion of the site to treat groundwater as it 
migrates through the wall. 

Option 3B - Ex-Situ Groundwater Control 
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Install extraction wells or collection trench within the southeastern (downgradient) 
portion of the site to form a hydraulic barrier not allowing impacted groundwater to 
leave the site. 

Treat collected groundwater to meet discharge requirements. 

Discharge treated groundwater directly to Ley Creek or to the nearest sanitary sewer. 
State discharge requirements would need to be met for a discharge to Ley Creek. 
County pretreatment requirements would need to be met for a discharge to the local 
sanitary sewer system. 

Option 3A. For Option 3A, the number of soil vapor extraction and air sparging wells would 
be approximately 30 to 50, or the length of the subsurface reactive barrier wall would be 
approximately 500 feet. The soil vapor extraction and air sparging wells would be installed 
throughout the impacted groundwater area downgradient of the area being treated. A subsurface 
reactive barrier wall would be installed perpendicular to the direction of groundwater flow in the 
southeast portion of the site (see Figure 4.1). 

Option 3B. For Option 3B, the number of groundwater extractions wells would be two to 
four, or the length of the groundwater collection trench would be approximately 200 feet. 
Extraction wells or a collection trench would be installed, like a subsurface reactive barrier wall, 
in a line perpendicular to the direction of groundwater flow (in approximately an east-west 
orientation) within the southeast portion of Site 15. Based on hydraulic analyses summarized in 
Appendix A, the flow of groundwater collected from either extraction wells or the collection 
trench would be approximately 30 to 100 gallons per minute. 

The analytic element method of Strack (1989), as implemented in the computer program 
WinFlow (Rurnbaugh, 1996), was used to evaluate groundwater capture zones in the overburden. 
Strack's analytic element solves the groundwater flow equations for the volume of groundwater 
flowing through a cross-section of unit width, based on the following assumptions: 

The aquifer is unconfined. 

The aquifer is homogeneous, isotropic (no preferred orientation to hydraulic 
conductivity), and uniform thickness. 

The pre-pumping water table is nearly horizontal. 

Water is released instantly from storage with increasing drawdown. 

The wells are screened across the full saturated thickness of the aquifer. 

The wells are pumped at a constant rate. 

There are no well storage effects. 
L 

The capture zone of a well is the area of the aquifer where all water enters the well. Capture 

r, zones for groundwater extraction wells included in this alternative were delineated by reverse- 
particle tracking. Particles were placed in a circle around each extraction well and allowed to 
move opposite the hydraulic gradient, that is, upgradient. The pumping rates and locations for 
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the extraction wells were then adjusted until overlapping capture zones are achieved. Based on 
this evaluation, three wells pumping at a combined rate of 30 to 100 gpm would be needed to 
maintain hydraulic control at the Site 15. 

As noted in Section 3, trenches are generally preferred if the groundwater to be collected 
extends within an elongated plume and is less than 20 to 25 feet deep. Wells are generally 
preferred if the groundwater to be collected is in multiple spots, if the area is broad laterally in 
both dimensions, or if the groundwater is deeper than 20 to 25 feet. Because the plume is 
somewhat elongated and groundwater impacts appear to be restricted to the shallow groundwater 
(down to 20 to 25 feet bgs), as observed in the results from the RI, a collection trench would be 
more practical than extraction wells. 

4.4.2 Overall Protection of Human Health and the Environment 

This alternative would reduce potential risks to human health and the environment by 
minimizing the discharge of impacts to downgradient, offsite groundwater and Ley Creek. It 
would not, however, reduce potential risks from onsite impacted soil. 

4.4.3 Compliance with SCGs 

Under this alternative, the site would not meet soil PRGs because the impacted soil would 
remain in place. Although groundwater treatment options are incorporated into this alternative, 
groundwater PRGs may not be met. As the site groundwater is captured and treated, impacted 
soils will continue to impact groundwater as it passes through the site. 

4.4.4 Long-term Effectiveness and Permanence 

Although groundwater would be intercepted and treated, this alternative would not be a 
permanent remedy because impacted soils would remain and would continue to impact the 
groundwater. It is possible that, under Option A, ASISVE could address impacts on soils as 
well, but the process would not be as effective as soil removal in the long term. 

4.4.5 Reduction of Toxicity, Mobility, or Volume 

Toxicity, mobility, and volume of the impacted groundwater would be reduced. Toxicity 
would be gradually reduced as a result of treating groundwater. The mobility of impacted 
groundwater would be restricted with the barrier wall, extraction wells, or collection trench, but 
not with the AS/SVE system. The volume of groundwater intercepted by the wells or trench 
would be reduced via pumping. 

A small reduction in the toxicity, mobility, or volume of the impacted site soil would also 
occur with the removal of soil prior to installation of the barrier wall or collection trench. 

4.4.6 Short-term Effectiveness 

No significant short-term impacts on site workers or the community would be expected 
under this alternative. Some disturbance of the soil would have to be conducted, but appropriate 
controls for personal safety and dust and odor suppression. Installation of any one of the 
groundwater controls would require up to several weeks. 
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4.4.7 Implementability 

The ASISVE system would require a pilot test and installation of 30 to 50 wells. The 
subsurface reactive barrier wall would require some excavation. Under Option By two to four 
extraction wells or one collection trench would need to be installed. Based on the hydraulic 
analysis presented in Appendix By three wells pumping at a combined rate of 30 to 100 gpm 
would be needed to maintain hydraulic control at the site. 

4.4.8 Cost 

The estimated present worth of the options under Alternative 3 would be as follows: 

Option A (ASISVE) - $495,000 

Option B1 (Reactive Barrier Wall) - $1,750,000 

Option B2 (Collection Trench) - $1,020,000 

(See Tables 4.5 through 4.7 for assumptions used in estimating these costs.) 

4.5 COMPARISON OF ALTERNATIVES 

4.5.1 Overall Protection of Human Health and the Environment 

Potential exposure to chemical constituents would be substantially reduced with 
Alternatives 2 and 3. Alternative 2 is most protective because the sources impacting soil and 
groundwater would be controlled. Both Alternatives 1 and 3 would leave impacted soil 
essentially unchanged and would not reduce the exposure to site soils. 

4.5.2 Compliance with SCGs 

Alternative 2 would eliminate onsite soil PRG exceedances and meet the objective of 
removing or controlling sources of significant impacts. Soil PRG exceedances are found around 
the pumphouse, at the western drainage swale, and southeast of the concrete pad. Additional 
areas, such as under and further southeast of the concrete pad are included in the excavation area 
due to evidence of product and BTEX in groundwater. Although Alternatives 1 and 3 address 
the groundwater PRG exceedances to varying degrees, they do not address the soil PRG 
exceedances, which are impacting the groundwater. 

4.5.3 Long-term Effectiveness and Permanence 

Alternative 1 would not be effective in the long term. The natural attenuation process could 
be made ineffective by its relatively slow rate and by the fact that impacted soil would continue 
to be in contact with onsite groundwater. Alternative 2 would be the most effective means of 
ensuring long-term protection because the source of impacts would be controlled. However, 
there is also the potential liability of disposing soil at an offsite location. Landfill companies are 
insured, but each of the parties is potentially liable under CERCLA with no regard to fault. 
Alternative 3 would result in groundwater treatment, but, as with Alternative 1, soils exceeding 
PRGs would continue to be in contact with groundwater, so groundwater impacts may not be 
reduced. 
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4.5.4 Reduction of Toxicity, Mobility, or Volume 

Alternative 1 would reduce the toxicity and volume of impacted groundwater, but would not 
reduce the toxicity, mobility, or volume of impacts on soil. Alternative 2 would eliminate the 
toxicity, mobility, and volume of impacted soil and would reduce the impacts from soil on 
groundwater. Alternative 3 would reduce the toxicity and mobility of constituents in impacted 
groundwater. 

4.5.5 Short-term Effectiveness 

There would be no significant short-term risks to the community, the environment, or site 
workers associated with any of these alternatives, as long as there is proper handling and 
monitoring of excavated materials and any potential air emissions. The onsite soil treatment unit 
would be fully proven based on work at other sites and the effort to obtain RCRA and TSCA 
approvals. 

4.5.6 Implementability 

Alternative 1 would be very easy to implement. Alternatives2 and 3 are also 
implementable, but would require a significant amount of construction in the form of excavation 
and dewatering for Alternative 2 and a groundwater control and/or treatment system for 
Alternative 3. Use of the onsite treatment unit would need to be scheduled in advance. 

4.5.7 Cost 

The estimated present worth of each alternative is presented below: 

Alternative 1, monitored natural attenuation 

Alternative 2, Option A1 , onsite treatment 

Alternative 2, Option A2, offsite disposal 

Alternative 2, Option B 1, onsite treatment 

Alternative 2, Option B2, offsite disposal 

Alternative 3, Option A (ASEVE) 

Alternative 3, Option B 1 (Reactive Barrier Wall) 

Alternative 3, Option B2 (Collection Trench) 
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TABLE 4.1 

Hancock Site 15 
ALTERNATIVE 2 

OPTION A: Soil Removal Based on PCB Concentrations 
SUBOPTION: Onsite Treatment 

I CAPITAL COSTS 
Unit Total 

Item Unit Quantity Cost Cost 

I .  Remove entire transformer pad and portion of concrete pad. 

2. Rcmove soil above water table (assumed = 9 feet) or "in the dry." 
a. Surface soil exceeding 1 ppm PCBs 
c. Subsurface soil exceeding 10 ppm PCBs 
d. Soil from pile at Site 1 

3. Install pump to remove water from within deep excavation areas. E A 

LS 

LS 

LS 

LS 

TON 

4. Treat water. 

5. Mobilization and demobilization for onsite thermal desorption. 

6 .  Permitting 

7. Performance Testing 

8. Treat excavated soil using onsite thermal desorption. 

9. Backfill excavation with treated soil. 

10. Seed excavated areas. 

11. Miscellaneous (health and safety, etc.) 

12. Subtotal Capital Costs 

13. Engineering, Design, and Construction Oversight 

TOTAL CAPITAL COSTS 

AIVNUAL OPERATING AND MAINTENANCE COSTS 
Unit Total 

I Item Unit Quantity Cost Cost 

1. Short-Term Groundwater Monitoring, semi-annually for two years 

I a. Field effort (labor, materials, and equipment) HRS 32 $50 $1,600 
b. Sample analyses TEST 20 $500 $10,000 
c. Data analysis and reporting HRS 40 $80 $x!2!2 
Subtotal $14,800 

m 
2. Present Worth of Groundwater Monitoring 

[PW O&M=(P/A, 4%, 2) * Groundwater Monitoring Annual O&M] 

LI TOTAL O&M PRESENT WORTH $28,320 

PRESENT WORTH OF ALTERNATIVE 

.II 
[PW=Total Capital + Total O&M Present Worth Costs] 



TABLE 4.2 

Hancock Site 15 
ALTERNATIVE 2 

OPTION A: Soil Removal Based on PCB Concentrations 
SUBOPTION: Offsite Disposal 

CAI'LTAL COSTS 
Unit Total 

Item Unit Quantity Cost Cost 

1. Remove entire transformer pad and portion of concrete pad. 

2. Remove soil 
a. Surface soil exceeding 1 ppm PCBs 
c. Subsurface soil exceeding 10 ppm PCBs 
d. Soil from pile at Site 1 

3. Install pump to remove water from within deep excavation areas 

4. Treat water. LS 

TON 

CY 

SY 

LS 

5. Transport soil to a hazardous waste landfill 

6. Backfill excavation with clean fill 

7. Seed excavated areas. 

8. Miscellaneous (health and safety, etc.) 

9. Subtotal Capital Costs 

10. Engineering, Design, and Construction Oversight 

TOTAL CAPITAL COSTS 

ANNUAL OPERATING AND MAINTENANCE COSTS 
Unit Total 

Item Unit Quantity Cost Cost 

1. Short-Term Groundwater Monitoring, semi-annually for two years 
a. Field effort (labor, materials, and equipment) HRS 32 $50 $1,600 
b. Sample analyses TEST 20 $500 $10,000 
c. Data analysis and reporting HIZS 40 $80 $J.JQQ 
Subtotal $14,800 

2. Present Worth of Groundwater Monitoring 
[PW O&M=(P/A, 4%, 2) * Groundwater Monitoring Annual O&M] 

TOTAL O&M PRESENT WORTH $28,320 

PRESENT WORTH O F  ALTERNATIVE 
[PW=Total Capital +Total O&M Present Worth Costs] 



TABLE 4.3 

Hancock Site 15 
ALTERNATIVE 2 

OPTION B: Soil Removal Based on PCB and BTEX Concentrations 
SUBOPTION: Onsite Treatment 

I 
CAPITAL COSTS 

Unit Total 
Item Unit Quantity Cost Cost 

1. Remove entire transformer pad and portion of concrete pad. 

2. Remove soil above water table (assumed = 9 feet) or "in the dry." 
a. Surface soil exceedmg 1 ppm PCBs 
c. Subsurface soil exceeding 10 ppm PCBs 
d. Soil exceeding 10 ppm BTEX 
e. Soil from pile at Site 1 

3. Install pump to remove water from within deep excavation areas. 

4. Treat water. 

5. Mobilization and demobilization for onsite thermal desorption 

6. Permitting 

7. Performance Testing 

8. Treat excavated soil using onsite thermal desorption. TON 

CY 9. Backfill excavation with treated soil. 

10. Seed excavated areas. 

1 1. Miscellaneous (health and safety, etc.) 

12. Subtotal Capital Costs 

13. Engineering, Design, and Construction Oversight 
(20% of subtotal less treatment and disposal costs) 

TOTAL CAPITAL COSTS 

ANSUAL OPERATING AND MAINTENANCE COSTS 
.L Unit Total 

Item Unit Quantity Cost Cost 

1. Short-Term Groundwater Monitoring, semi-annually for two years 
I 

a. Field effort (labor, materials, and equipment) 
b. Sample analyses 
c. Data analysis and reporting 

.I) Subtotal 

H RS 32 $50 $1,600 
TEST 20 $500 $10,000 
HRS 40 $80 $22M 

$14,800 

2. Present Worth of Groundwater Monitoring 
[PW O&M=(P/A, 4%, 2) * Groundwater Monitoring Annual O&M] 

n 
TOTAL O&M PRESENT WORTH 

PRESENT WORTH O F  ALTERNATIVE 
I [PW=Total Capital +Total O&M Present Worth Costs] 



TABLE 4.4 

Hancock Site 15 
ALTERNATIVE 2 

OPTION B: Soil Removal Based on PCB and BTEX Concentrations 
SUBOPTION: Offsite Disposal 

CAPITAL COSTS 

1. Remove entire transformer pad and portion of concrete pad. CY 204 $46 $9,384 

2. Remove soil above water table (assumed = 9 feet) or "in the dry." 
a. Surface soil exceeding 1 ppm PCBs CY 650 $20 $13,000 
c. Subsurface soil exceeding 10 ppm PCBs CY 1,000 $20 $20,000 
d. Soil exceeding 10 ppm BTEX CY 8,856 $20 $177,120 
e. Soil from pile at Site 1 CY 220 $15 $3,300 

3. Install pump to remove water from within deep excavation areas. E A 2 $300 $600 

4. Treat water. LS I $5,000 $5,000 

5. Transport soil to a hazardous waste landfill. TON 16,089 $250 $4,022,250 

6. Backfill excavation with clean fill. CY 10,506 $15 $157,590 

7. Seed excavated areas. SY 4,500 $5 $22,500 

8. Miscellaneous (health and safety, etc.) LS 1 $10,000 $10,000 

9. Subtotal Capital Costs $4,440,744 

10. Engineering, Design, and Construction Oversight 
(20% of subtotal less treatment and disposal costs) 

TOTAL CAPITAL COSTS $4,520,000 

1. Short-Term Groundwater Monitoring, semi-annually for two years 
a. Field effort (labor, materials, and equipment) 

I..r 
HRS 32 $50 $1,600 

b. Sample analyses TEST 20 $500 $10,000 
c. Data analysis and reporting HRS 40 $80 u.Ax! 
Subtotal $14,800 

I 

2. Present Worth of Groundwater Monitoring 
[PW O&M=(P/A, 4%, 2) * Groundwater Monitoring Annual O&M] 

D TOTAL O&M PRESENT WORTH $28,320 

PRESENT WORTH O F  ALTERNATIVE 
[PW=Total Capital + Total O&M Present Worth Costs] 

111) 



TABLE 4.5 

Hancock Site 15 
ALTERNATIVE 3, OPTION A 

Air SpargingISoil Vapor Extraction 

C A P I T A I .  C O S T S  - - . . - . - - - - - - - 
Unit Total 

Item Unit Quantity Cost Cost 

1. Pilot Test of Air Sparging System 
a. Air sparging well 
b. Monitoring points 
c. Portable blower rental 
d. Monitoring and analysis 

2. Installation ofAir Sparging System 
a. Air sparging wells 
b. Monitoring points 
c Blower 
d .  Vapor extraction wells 
e Vapor recovery system 
f Vapor treatment system 
g. Piping, valves, and gauges 
h. Building 

3. Subtotal Capital Costs $212,855 

4. Engineering, Design, and Construction Oversight (15%) $3 1,928 

TOTAL CAPITAL COSTS $245,000 

a 
t\NRLAI, OPERA'I'LNC AND RlAlNTENANCE COSTS 

Unit Total 
Item Unil Quantity Cost Cost 

m 1. Annual Site Inspection, Administration, and Reporting LS 

2. Operation and Maintenance of Air Sparging System for Five Years LS 

I 3. Short-Term Groundwater Monitoring, Annually for Five Years 
a. Field effort (labor, materials, and equipment) HRS 
b. Sample analyses TEST 

.*. 
c. Data analysis and reporting HRS 
S~~btotal 

4. Present Worth of Site Inspection, Administration, Reporting 

I [PW O&M=(P/A, 4%, 30) * Site Inspection Annual O&M] 

5. Present Worth of O&M of Air Sparging System 
[PW O&M=(P/A, 4%, 5) * Air Sparging System Annual O&M] 

il 

6. Present Worth of Groundwater Monitoring 
[PW O&M=(P/A, 4%, 5) * Groundwater Monitoring Annual O&M] 

I TOTAL O&M PRESENT WORTH 

PRESENT WORTH O F  ALTERNATIVE 

w 
[PW=Total Capital Costs + Total O&M Present Worth] 



TABLE 4.6 

Hancock Site 15 
ALTERNATIVE 3, OPTION A 

Reactive Subsurface Barrier Wall 

CAPITAL COSTS 
dlP 

1. Excavate trench. 
m 

2. Dispose excavated soil at municipal landfill 

3. Install temporary sheet piling. 
(3. 

SF 12,500 $20 $250,000 

4. Install treatment bed of activated carbon. CY 930 $870 $809,100 

II 
5. Place vegetative cap over treatment area. 

a. Place 6-inch layer of soil. 
b. Seed area. 

m 6. Subtotal Capital Costs $1,345,675 

7. Engineering, Design, and Construction Oversight (15%) $201,851 

m TOTAL CAPITAL COSTS $1,550,000 

ANNUAL OPERATING AND MAINTENANCE COSTS - - - - . - . - - - - - . - 
I 

Unit Total 
Item Unit Quantity Cost Cost 

1. Annual Site Inspection, Administration, and Reporting 

2. Operation and Maintenance of Reactive Barrier Wall for Five Years 

3. Short-Term Groundwater Monitoring, Annually for Five Years 
a. Field effort (labor, materials, and equipment) 
b. Sample analyses 
c. Data analysis and reporting 
Subtotal 

4. Present Worth of Site Inspection, Administration, Reporting 
[PW O&M=(P/A, 4%, 30) * Site Inspection Annual O&M] 

5. Present Worth of O&M of Reactive Barrier Wall 
[PW O&M=(PlA, 4%, 5) * Air Sparging System Annual O&M] 

6. Present Worth of Groundwater Monitoring 
[PW O&M=(P/A, 4%, 5) * Groundwater Monitoring Annual O&M] 

TOTAL O&M PRESENT WORTH 

PRESENT WORTH O F  ALTERNATIVE 
[PU'=Total Capital Costs +Total O&M Present Worth] 

HRS 16 $50 $800 
TEST 10 $500 $5,000 
HRS 20 $80 $1.600 

$7,400 



TABLE 4.7 

Hancock Site 15 
ALTERNATIVE 3, Option B 

Collection Trench 

C,\I'ITAL COSTS 
Unit Total 

Item Unit Quantity Cost Cost 

1. Groundwater Collection 
a. Collection trench (excavation, soil disposal, installation of pipe, 

gravel, and liner) 
b. Pump 
c. Pump housing 
d. Piping and electrical 
e. Storage tank 

2. Groundwater Treatment (prefilter and activated carbon system) 

3. Subtotal Capital Costs 

4. Engineering, Design, and Construction Oversight (10%) 

5. TOTAL CAPITAL COSTS 

ANNUAL OPERATING AND MAINTENANCE COSTS - - -  - 

Unit Total 
Item Unit Quantity Cost Cost 

1. Annual Site Inspection, Administration, and Reporting 

2. Operation and Maintenance of Collection and Treatment System for 
Five Years 

3. Short-Term Groundwater Monitoring, Annually for Five Years 
a. Field effort (labor, materials, and equipment) 
b. Sample analyses 
c. Data analysis and reporting 
Subtotal 

4. Present Worth of Site Inspection, Administration, Reporting 
[PW O&M=(P/A, 4%, 30) * Site Inspection Annual O&M] 

5. Present Worth of O&M of Collection and Treatment System 
[PW O&M=(P/A, 4%,5) * Air Sparging System Annual O&M] 

6. Present Worth of Groundwater Monitoring 
[PW O&M=(P/A, 4%, 5) * Groundwater Monitoring Annual O&M] 

TOTAL O&M PRESENT WORTH 

PRESENT WORTH O F  ALTERNATIVE 
[PW=Total Capital Costs + Total O&M Present Worth] 

HRS 16 $50 $800 
TEST 10 $500 $5,000 
HRS 20 $80 UX!!J 

$7,400 



TABLE 4.8 

PROS AND CONS OF DISPOSAL OPTIONS FOR PCB-IMPACTED SOIL 

Onsite Thermal Desorption 

OPTION 

Avoids potential offsite 
liability associated with 
landfill disposal 

Requires extended schedule 
due to testing and additional 
State and potentially public 
input 

I 
PROS 

Can be more costly than 
offsite disposal and not often 
implemented 

CONS 

Requires national TSCA 
permit for PCB management 

Uncertain demonstration test 
scope, air monitoring, 
NYSDEC approval, and 
public input 

Offsite Thermal Treatment or 
Chemical Extraction 

Onsite Chemical Extraction 

Treatment done in an area 
approved in advance for soil 
treatment 

More costly than onsite 
treatment or offsite disposal 

Minimizes air emissions 

Offsite Landfill Disposal 

Same as for onsite thermal 
treatment and less common. 

Least cost option based on soil 
quantity requiring disposal as 
hazardous waste and present 
market value of disposal for 
non-hazardous and hazardous 
waste. 

Most expedient option to 
implement 

Exception required for ANG 
policy regarding potential 
liability associated with offsite 
landfill disposal 
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SECTION 5 

RECOMMENDED REMEDIAL ALTERNATIVE 

5.1 DESCRIPTION OF RECOMMENDED ALTERNATIVE 

Based on the evaluation presented in Section 4, the recommended alternative consists of the 
following components, a combination of Alternative 1; Alternative 2, Option A; and 
Alternative 3, Option A 

Alternative 1 - Monitored Natural Attenuation 

Continue to restrict access to the site and prevent use of onsite groundwater. 

Conduct short-term groundwater monitoring semi-annually for five years to further 
assess natural attenuation within the groundwater plume outside the area containing soil 
above 10 pprn BTEX. 

If natural attenuation alone is not considered sufficient in a reasonable timeframe, 
implement remedial measures (e.g., delivery of a limiting nutrient or other amendments 
to the subsurface) to enhance the attenuation of BTEX. 

Alternative 2, Option A - Soil Removal Based on Soil PCB Concentrations 

Remove approximately 2,000 cy of soil exceeding 1 pprn PCBs in site surface soil and 
sediment and 10 pprn PCBs in site subsurface soil over one foot bgs. Most of the 
excavation areas are around the pumphouse, under the concrete pad, and southeast of 
the concrete pad (see Figure 4.1). 

Dewater saturated soil in place, as needed, prior to excavating below the water table. 
Treat extracted water as needed. 

Transport excavated soil and sediment and manage at an offsite facility. Soil containing 
over 50 pprn PCBs would be managed as a hazardous waste. Soil containing less than 
50 pprn PCBs would be managed as a non-hazardous waste. 

Replace excavated material with clean fill to pre-excavation grade. Provide proper 
drainage and seed or pave area. 

Alternative 3, Option A - In-Situ Removal of BTEX 

Install ASISVE well pairs and operate for a limited period of time within the area 
showing total soil BTEX levels over 10 pprn and at the Brooklawn Golf Course. 
Connect the ASISVE to a common vapor treatment location with a knockout tank to 
collect incidental water. 

- The recommended alternative incorporates source control, soil management, BTEX removal 
from soil via excavation and SVE, BTEX removal from groundwater via air sparging, and long- 
term groundwater monitoring. - PARSONS 
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5.2 ASSESSMENT OF RECOMMENDED ALTERNATIVE USING 
EVALUATION CRITERIA 

5.2.1 Overall Protection of Human Health and the Environment 

The recommended alternative would provide overall protection of human health and the 
environment by treating or eliminating the identified volumes of PCB-contaminated soil. Some 
of this soil would include BTEX-impacted soil as well. Any migration of constituents from 
impacted areas into downgradient groundwater and Ley Creek would be reduced most 
effectively in the long term by removing these sources. The AS/SVE system would help treat 
BTEX-impacted soil and groundwater in place. BTEX in groundwater can also naturally 
attenuate within the subsurface. 

5.2.2 Compliance with SCGs 

Soil and sediment exceeding PRGs for PCBs, as well as some soil exceeding PRGs for 
BTEX, would be excavated and disposed of properly at an offsite facility, and the potential for 
future impacts on groundwater would be reduced. Removal of the soil and sediment and some of 
the groundwater containing PRG exceedances would comply with the chemical-specific SCGs. 
Soil with BTEX impacts over 10 ppm would be treated by the ASISVE system. 

5.2.3 Long-term Effectiveness and Permanence 

Removal and proper disposal of the identified volumes of PCB-contaminated soil and 
sediment, including some BTEX-contaminated soil, would be a permanent remedy and would 
significantly reduce the magnitude of risk remaining after remediation. Impacts from soil on 
groundwater and the potential for migration of impacts along the drainage swale downstream of 
the site would be significantly reduced. The excavated soil would be transported directly to an 
offsite landfill for proper management. Soil with PCBs over 50 ppm would be transported to a 
TSCA-approved facility, such as Chemical Waste Management's Model City Landfill in Niagara 
Falls, New York. Non-hazardous soil with PCBs concentrations less than 50 ppm could be 
transported to a non-hazardous waste landfill. Liability associated with disposal at an offsite 
landfill is not expected to be significant. 

5.2.4 Reduction of Toxicity, Mobility, or Volume 

Removal and disposal of the contaminated soil would nearly eliminate the volume of onsite 
impacted material. If onsite treatment is also used, the toxicity and mobility of the material 
would also be reduced. The toxicity of impacted groundwater would be reduced by ASISVE. 

5.2.5 Short-term Effectiveness 

Excavation and disposal of the impacted material could be conducted within several months 
during warm weather. Transport of the treated material to an offsite facility could be the most 
time-consuming component of the alternative. Very little soil disturbance would be anticipated 
for installation of the ASISVE system and could be conducted after excavation of the PCB- 
impacted soils. 

Short-term risks to site workers would be minimized with the use of controls, such as 
personal protective equipment, dust suppression (e.g., watering of soils), and odor controls (e.g., 
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tarping of stockpiled soil). An existing fence surrounding the site would be maintained to 
control access. Trucks used to transport the soil for offsite management would possess the 
necessary controls to prevent spillage. 

5.2.6 Implementability 

Because the site is no longer in use, no operations or equipment would have to be re-located 
prior to excavation work. The recommended alternative does, however, consist of excavation of 
soil below the water table and would require the excavation of side slopes, dewatering of the 
excavation, and offsite treatment of the removed water. These types of deep excavations are 
common. In addition, the site is not located within a flood zone, and the location of existing 
USTs and other underground structures can be obtained from the base. 

The transport of excavated material to an offsite facility could require significant time and 
coordination, but would be implementable. Re-vegetation and paving of the site would be easily 
implementable. 

The ASISVE system would require a short-term pilot test and installation of 30 to 50 wells. 
However, testing and installation of such systems is fairly common and easily implementable. 

5.2.7 Cost 

The estimated present worth of the recommended alternative would be $1.4 million with 
offsite disposal. Major assumptions were that all of the 2,000 cy of excavated soil would be 
managed as hazardous waste at the Model City Landfill and that the ASfSVE system would be 
fully installed. 

Given that soil BTEX data are several years old, the extent of soil with BTEX levels over 
10 ppm may be lower now than when the soil was most recently sampled and analyzed for 
BTEX. Depending on the assessment of BTEX impacts remaining at the site after soil removal, 
natural attenuation alone could be considered sufficient for addressing BTEX. However, costs 
are based on the assumption that a complete ASISVE system would be installed. Table 5.1 
shows the assumptions used in estimating the costs of the recommended alternative. 

5.3 CURRENT ASSESSMENT 

Alternative 2, Option A was implemented as a CERCLA removal action, beginning in 
November 2001. Approximately 2,800 tons of PCB-impacted soil were removed and properly 
managed at offsite facilities. Of the 2,800 tons of excavated soil, approximately 1,600 tons of 
soil containing over 50 ppm PCBs were managed at Model City's facility in Niagara Falls, New 
York. The remaining 1,200 tons of soil containing less than 50 ppm PCBs were managed at 
High Acres Landfill near Rochester, New York. No groundwater was required to be removed 
and disposed. Steel tanks, associated piping and other metal debris were disposed properly 
offsite. Concrete, which was not impacted by PCBs, was crushed into pieces not exceeding three 
feet in size and placed onsite within the excavated area and covered with clean backfill. The 

excavation remains open until funds are available from ANG to mmage ~ ~ ~ x - i m ~ a c t e d  soil. 
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TABLE 5.1 

Hancock Site 15 
RECOMMENDED ALTERNATIVE WITH OPTION OF OFFSITE DISPOSAL 

Soil Removal Based on PCB Concentrations and Offsite Disposal 
Air SpargingJSoil Vapor Extraction 

CAPITAL COSTS 

1. Remove entire transformer pad and portion of concrete pad. CY 204 $46 $9,384 

2. Remove soil above water table (assumed = 9 feet) or "in the dry." 
a. Surface soil exceeding 1 ppm PCBs CY 650 $20 $13,000 
b. Subsurface soil exceeding 10 ppm PCBs CY 1,000 $20 $20,000 
c. Soil from pile at Site 1 CY 220 $15 $3,300 

3. Install pump to remove water from within deep excavation areas. E A 2 $300 $600 

4. Treat water. LS 1 $5,000 $5,000 

5. Transport soil to a hazardous waste landfill. TON 2,805 $250 $701,250 

6. Backfill excavation with clean fill. CY 1,870 $15 $28,050 

7. Seed excavated areas. SY 2,000 $5 $1 0,000 

8. Pilot Test of ASISVE System 
a. Air sparging well 
b. Monitoring points 
c. Portable blower rental 
d. Monitoring and analysis 

9. Installation of ASlSVE System 
a. Air sparging wells 
b. Monitoring points 
c. Blower 
d. Vapor extraction wells 
e. Vapor recovery system 
f. Vapor treatment system 
g. Piping, valves, and gauges 
h. Building 

10. Miscellaneous (health and safety, etc.) LS 1 $10,000 $10,000 

11. Subtotal Capital Costs $1,019,839 

12. Engineering, Design, and Construction Oversight 

TOTAL CAPITAL COSTS 



TABLE 5.1 

Hancock Site 15 
RECOMMENDED ALTERNATIVE WITH OPTION OF OIVSITE DISPOSAL 

Soil Removal Based on PCB Concentrations and Oi'hitc Disposal 
Air Sparging/Soil Vapor Extraction 

ANNUAL OPERATING AND MAINTENANCE COSTS 
Unit Total 

Item Unit Quantity Cost Cost 

1. Annual Site Inspection, Administration, and Reporting 

2. O&M of AS/SVE System for Five Years 

3. Short-Term Groundwater Monitoring, Semi-annually for Five Years 
a. Field effort (labor, materials, and equipment) 
b. Sample analyses 
c. Data analysis and reporting 
Subtotal 

4. Present Worth of Site Inspection, Administration, Reporting 
[PW O&M=(P/A, 4%, 30) * Site Inspection Annual O&M] 

5. Present Worth of O&M of Air Sparging System 
[PW O&M=(P/A, 4%, 5) * Air Sparging System Annual O&M] 

6. Present Worth of Groundwater Monitoring 
[PW O&M=(P/A, 4%, 5) * Groundwater Monitoring Annual O&M] 

TOTAL O&M PRESENT WORTH 

PRESENT WORTH OF ALTERNATIVE 
[PW=Total Capital Costs + Total O&M Present Worth] 

HRS 32 $50 $1,600 
TEST 20 $500 $10,000 
HRS 40 $80 %?A?.Q 

$14,800 
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SECTION 1 

INTRODUCTION 

1.1 PROJECT BACKGROUND 

The 174'~ ~ i ~ h t e r  Wing of the New York Air National Guard is based at Hancock 
Field, a former Air Force Base located two miles north-northeast of the City of Syracuse in 
Onondaga County in central New York (see Figure 1.1). The Air National Guard facility 
is currently operating within the southern portion of the former Hancock Air Force Base 
located south of the Syracuse airport. The Air National Guard Readiness Center at 
Andrews AFB in Maryland manages Superfund-related efforts for Air National Guard 
installations. 

Two sites identified at Hancock Field as requiring potential action are Sites 1 and 15, 
based on previous investigation work. Site I has been addressed with the exception of 
removing a remaining soil pile. For Site 15, additional investigation work reported herein 
was warranted as a data gap investigation before evaluating the most appropriate form of 
remediation. This work was conducted from December 2000 through March 2001, based 
on a work plan, which was approved by the State of New York Department of 
Environmental Conservation (Parsons ES, 2000) before the work was initiated. 

Site 15 is a 2.5-acre plot of land and the site of a former petroleum, oil, and lubricant 
storage area near the southern boundary of Hancock Field (see Figure 1.1). Site soil and 
groundwater have been impacted by past spills associated with fuel storage and with 
transformers that contained polychlorinated biphenyls (PCBs). Multiple previous 
investigation efforts have been conducted at this site. These previous investigations have 
documented the presence of jet fuel-related compounds, PCBs, and a lighter-than-water 
product on top of the groundwater within a portion of the site (Lockheed, 1997). Benzene, 
toluene, ethylbenzene, and xylene (BTEX) dissolved in groundwater appear to extend from 
the northern portion of the site where the spills occurred to East Molloy Road at the 
southern edge of the site. PCBs and product, on the other hand, appear to be concentrated 
around the north-central portion of the site. 

1.2 SITE LOCATION AND DESCRIPTION 

Site 15 is part of land used by the 1 7 4 ~ ~  Fighter Wing of the New York Air National 
Guard at Hancock Field. The Air National Guard facility at Hancock Field is bordered by 
the Town of Dewitt to the east and south, the Town of Salina to the west, and the Town of 
Cicero to the north. Syracuse International Airport is located directly to the north of the 
Air National Guard facility. 

Site 15 was used to transfer and store JP-4 jet fuel until the 1980s when the Air 
National Guard began using JP-8 jet fuel. Figure 1.2 shows site features within the area 
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where past spills occurred. A 215,000-gallon aboveground storage tank, which has been 
removed, was located within a diked area near the center of the site. A concrete pad is 
located adjacent to the bermed area. Northwest of the concrete pad is the location of a 
former pumphouse. The foundation remains, and associated with the foundation are six 
25,000-gallon underground storage tanks, which have been closed in-place. Three of the 
underground tanks are located beneath the northeast side of the pumphouse, and three are 
beneath the southwest side. Adjacent to the southeast side of the pumphouse was a 
transformer pad. Most of the site is covered with unrnaintained vegetation. One drainage 
swale borders the site on its north-northeast side, and a second drainage swale is located 
along the west side of the site. The entire site is enclosed by a barbed wire fence. 

1.3 SITE HISTORY 

The petroleum storage area at Site 15 was constructed in 195 1 and used until 1999 
when it was decommissioned following completion of a new petroleum storage area. 
When the area was actively used, it was the site of the Jet Fuel Transfer Pumphouse 
(Building 602), a transformer pad, various storage tanks described in Section 1.2, and 
equipment for transferring jet fuel to the tanks. In 1999, the pumphouse was demolished, 
the above-ground storage tank was cleaned and removed, and the underground storage 
tanks were cleaned and filled in place. 

Three spills at the site have been documented: 

In the 1980s, PCBs were released, possibly from the transformers located in front 
of the pumphouse (Radian, 1994). 

In April 1990, 3,850 gallons of JP-4 jet fuel were released inside the pumphouse. 
Some of the fuel reportedly flowed out of the building before it could be 
recovered (Radian, 1994, and M&E, 1995). 

In June 1994, 150 gallons of JP-8 jet fuel overflowed onto the ground from 
beneath the northeast side of the building. The spill was reportedly contained 
with absorbent pads before it was able to exit through the drainage swale on the 
east side of the site (M&E, 1995, and Aneptek, 1999). 

Following the April 1990 release, contaminated surface soil was removed from the 
area around the pump house and staged on the concrete pad at Site 1. This soil will be 
included with the management of impacted soil from Site 15. The excavation area was 
then backfilled with crushed stone. During the cleanup, three area drainage sumps with 
PCB-contaminated sediment were discovered. Spilled fuel had entered the sumps and 
mixed with the PCB-contaminated sediment, which is believed to have accumulated in the 
sumps before 197 1. According to as-built drawings, an oil-water separator was supposedly 
installed in the 1950s, but one was never found during the soil excavation (Radian, 1994). 

1.4 RESULTS FROM PREVIOUS SITE INVESTIGATIONS 

At least five investigations or studies of Site 15 have taken place over the years. 
Locations of the samples that have been collected during these investigations are shown in 
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Figures 1.2 through 1.5. Results fiom these investigations are summarized in the 
December 2000 work plan (Parsons ES, 2000) and will be summarized in the upcoming 
Focused Feasibility Study. 

1.5 ORGANIZATION OF THIS REPORT 

In addition to this introduction, the report is presented as three sections and three 
appendices. Section 2 presents the investigation procedures and results. Section 3 presents 
observations and conclusions that follow fiom the results. Section 4 is a list of project 
references. Appendix A is the soil boring and well completion logs. Appendix B is the 
data usability report developed as part of the data validation effort that includes detailed 
results tables from the laboratory work. Appendix C is the plots of results showing natural 
attenuation indicator parameters as explained in Section 2. Finally, Appendix D is a 
project photo log. 
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SECTION 2 

SCOPE OF WORK AND RESULTS 

The Data Gap Investigation was conducted at Site 15 during December 2000 and 
January-March 2001. Field work was conducted in accordance with the NYSDEC- 
approved work plan for the site (Parsons ES, 2000). The work plan included a Field 
Sampling Plan, Quality Assurance Project Plan, and Health and Safety Plan; provisions 
within these plans were followed when conducting the investigation work described 
herein. 

Field work conducted during the Data Gap Investigation was as follows: 

Sampling of surface soils near the concrete pad and within the two site drainage 
swales to further assess the extent of PCBs. Drainage swale soil sampling was 
done in two phases, because laboratory results from the first phase within the 
western swale showed PCBs to be at or above one part per million; 

Abandoning and reinstalling three existing monitoring wells (MW-8, MW-11, 
and MW-12D) that were damaged during landscaping activities last year; 

Installing and developing three additional monitoring wells (MW-21, MW-22, 
and MW-23) within the area where product was seen previously, measuring 
groundwater levels, and sampling 17 site monitoring wells to further 
characterize groundwater conditions; 

Field analyzing groundwater for natural attenuation parameters to provide 
information for assessing the extent of natural attenuation taking place in the site 
subsurface; 

Subsurface monitoring at selected monitoring wells to further assess the extent 
that LNAPL could be recovered from the subsurface. Baildown testing and 
analyses of product samples were not done, because no product was recovered 
during our efforts; 

Collecting and analyzing 6 surface soil, 14 drainage swale soil, and groundwater 
samples from 17 monitoring wells to further characterize these media, and to 
obtain data for the feasibility analyses; and 

Conducting other related work elements consisting of topographic survey 
update, management of wastes generated during the investigation, quality 
assurance procedures, and validation of laboratory data. 

Investigation procedures are summarized in the following sections. 
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2.1 SURFACE SOIL SAMPLING 

On December 18, 2000, six surface soil samples were collected southeast of the 
former pumphouse and concrete pad at Site 15. Soil boring locations are shown on 
Figure 2.1. Each surface soil sample was obtained using a stainless steel hand-driven 
auger. The hand-driven auger was decontaminated between each soil boring location 
utilizing an Alconox and distilled water wash and rinse. Each surface soil sample was 
collected from 0 to 1 feet below ground surface (bgs) and submitted to Galson Laboratory 
of East Syracuse, New York for total PCB analysis using USEPA SW-846 Method 8082. 

In addition, fourteen surface soil samples were collected from the two swales that 
originate north and northeast of the former pumphouse and concrete pad (see Figure 2.1). 
These surface soil samples were collected on December 18, 2000 and January 30, 2001. 
These surface soil samples were collected from 0 to 1 feet below ground surface using 
the same collection procedure as presented above for the other six soil samples. One soil 
sample at each location was collected from the bottom of the swale, and two grab 
samples were collected from the sidewalls of the swale and composited into one sample. 
Surface soil samples were submitted to Galson Laboratories of East Syracuse, NY for 
total PCB analysis using USEPA SW-846 Method 8082. 

Also, as part of the surface soil sampling program, the quality assurance/quality 
control samples collected and analyzed in accordance with the approved work plan were 
a duplicate, matrix spike, matrix spike duplicate, and equipment blank. 

2.2 MONITORING WELL ABANDONMENT AND RE-INSTALLATION 

In January 2001, existing monitoring wells MW-11 and MW-12D were abandoned 
following NYSDEC abandonment procedures. The wells were abandoned due to damage 
sustained during the Summer of 2000 by landscaping crews that compromised the well's 
integrity. Monitoring well MW-8 also sustained damage, but was covered by clean fill 
material placed down by landscaping crew. Several attempts to locate the well were 
made by Parsons, but the well could not be located. Therefore, no abandonment 
activities were performed on monitoring well MW-8. The damage sustained by each well 
is listed below. 

MW-8 - The outer protective steel casing and PVC riser had been sheared at 
ground level, leaving the well open to the atmosphere. 

MW-11 - The outer protective steel casing had been knocked over and set 
upright. A large dent in the protective casing was also observed and the PVC 
riser had been pulled up. Upon further inspection, it was determined that the 
bentonite seal was compromised. 

MW-12D - The outer protective steel casing had a large dent and both the 
protective casing and PVC riser were at an angle. 

MW-11 and MW-12D were abandoned by knocking out the bottom PVC well cap 
with a stainless steel spilt spoon and associated rods using a All-Terrain-Vehicle (ATV) 
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drill rig. Subsequently, both wells were backfilled by pressure grouting with a 
cementhentonite slurry comprised of 92% Portland cement and 8% bentonite and water. 
The PVC casing and screen were removed from the subsurface, allowing the slurry to fill 
the void space created as the well material was removed. The PVC casing and screen 
were removed from well MW-11 because the outer protective casing of well MW-12D 
cemented into the concrete pad, making it immovable. Additionally, the PVC casing was 
cracked. Therefore, the outer protective casing and well casing to MW-12D were cut to 
ground level after the slurry was injected into the well up to ground surface, and a cement 
patch was placed over the abandoned well. 

Following abandonment procedures, monitoring wells MW-8, MW-11, and 
MW-12D were re-installed following the original construction specifications for these 
wells established previously by others. 

2.3 INSTALLATIONS AT NEW GROUNDWATER MONITORING 
LOCATIONS 

On January 3 through 10, 2001, a total of three soil borings were drilled and two- 
inch diameter monitoring wells (MW-21 through MW-23) were installed at the locations 
shown on Figure 2.1. The wells were installed to replace three previous direct push 
monitoring points (GP-6, GP-16, and GP-17) that had been plugged and covered with 
soil. The wells were installed between the former location of the pumphouse and 
concrete pad, between the concrete pad and bermed area, and near the location of GP-6. 
Prior to advancing each boring, equipment coming into contact with the subsurface was 
thoroughly decontaminated by steam cleaning. The borings were advanced to a 
maximum depth of 18 feet. Drilling was conducted using hollow-stem auger and 
continuous split-spoon sampling techniques in accordance with the approved work plan 
and ASTM Standard D-1586. 

All soil samples were logged in the field by an experienced Parsons geologist. All 
soil samples retrieved from the borings were visually inspected for signs of staining and 
screened for the presence of hydrocarbon odors and the evolution of organic vapors with 
a photoionization detector (PID). No soil samples were collected for chemical analysis 
during drilling activities. 

The monitoring wells were constructed of 2-inch inside diameter, flush-joint, 
Schedule 40 PVC well screen and casing. The final depth of the borings and screened 
intervals was determined in the field based upon the data collected at the time the 
monitoring wells were drilled. The monitoring wells were approximately 18 feet deep 
and were completed with 10 feet of 0.010-inch slot size well screen. The well screens 
were positioned to straddle the water table to account for seasonal groundwater 
fluctuations. The assembled well pipes were installed through the augers and a quartzite 
sand, of a size compatible with the well screen slot size, was backfilled through the 
annulus between the well pipe and the auger. The sand pack was placed to extend at least 
two feet above the top of the well screen. Above the sand pack, bentonite pellets were 
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backfilled to form a minimum two-foot thick seal. A cementlbentonite grout was 
backfilled from the top of the bentonite seal to ground surface. The PVC casing was 
completed with a vented locking cap and covered by a flush-mounted steel protective 
curb box. The protective curb box was grouted into place to limit disturbance to the PVC 
well pipe. Monitoring well construction details are included on the drilling logs in 
Appendix A. 

After the wells were installed, each well was developed by utilizing dedicated, 
disposable polyurethane tubing and a Waterra ~ ~ d r o l i f t "  internal pump equipped with a 
one-inch foot valve and a 1.875-inch surge block. Removal of water continued until the 
monitoring wells produced clean, sediment-free samples. 

After the wells were installed, groundwater was allowed to reach static conditions. 
Water levels were taken approximately 24 to 48 hours after the monitoring wells were 
installed using an electric contact probe. The depth to water was measured from the top 
edge of the PVC casing. All well locations, including pre-existing wells, were then 
surveyed and tied to a common, permanent reference datum (U.S. Geological Survey 
benchmark). Surveying activities were performed by C.T. Male, Inc. of Syracuse, New 
York, a New York State-licensed surveyor. At each location, the surveyor determined 
the elevation of the top of the PVC well casing, and the ground surface elevation to 
within 0.01 foot. The top of the PVC casing was also marked with a permanent marker 
inside the curb box at the point surveyed so that any future groundwater monitoring 
events would be based on the same reference elevations. 

Based on groundwater table measurements collected on January 23, 2001, and 
elevation survey data, the groundwater flow direction was determined to be the south to 
southeast under a approximate hydraulic gradient of 0.006 foot/foot. Depth to 
groundwater at the site ranged from seven to 12.5 feet below ground surface. A summary 
of groundwater elevation data is provided in Table 2.1, and groundwater elevations are 
provided as Figure 2.2. 

Investigation-derived waste materials, including soil cuttings, development water, 
and decontamination water were spread on the ground within the former pumphouse 
location (Site 15), as instructed by Mr. Tim Sager (Project Engineer for the 1 7 4 ~  Fighter 
Wing). Mr. Sager obtained permission from Mr. Marsden Chen of the NYSDEC prior to 
spreading the waste materials. 

LNAPL Level Measurements 

A minimum of three rounds of LNAPL measurements were obtained from the 
newly-installed monitoring wells, as well as pre-existing monitoring well MW-6S, 
between January 5, 2001 through April 6, 2001. Measurements were obtained using an 
electronic interface probe. During each round, no LNAPL was detected in any of the 
newly-installed or pre-existing monitoring wells. As a result, no baildown testing and no 
analyses of product could be conducted. 
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Not seeing LNAPL in late 2000 and early 2001 was unexpected after others noticed 
LNAPL in 1999. However, 1999 was a moderate drought year and 2000 was a 
moderately wet year. Rising and falling of the water table over time can spread residual 
LNAPL over a vertical zone and strand the LNAPL as small blebs and stringers. 

When the water table rises, groundwater may displace oil from some pore spaces, 
and maintain an LNAPL layer. Some oil will remain stranded in small blebs and 
stringers, cut-off from the continuous oil phase. However, if the volume of LNAPL is 
small, then practically all of the LNAPL can become stranded and the LNAPL is no 
longer observed in the monitoring wells. Furthermore, the constant rise and fall of the 
water table will spread the residual oil over a smear zone. When the water table is low, 
the residual oil in the vadose zone will be subject to volatilization, and aerobic 
degradation. Accordingly, over time, the volume of free LNAPL can be reduced. 

2.4 NATURAL ATTENUATION PARAMETERS MONITORED WITHIN 
SITE GROUNDWATER 

On January 23 through 28, 2001, 17 site monitoring wells were sampled (MW-1, 
MW-2, MW-4, MW-5R, MW-8, MW-9, MW-11, MW-12S, MW-12D, MW-13, MW-14, 
MW-15, MW-16, MW-17, MW-18, MW-19, and MW-20). The wells are located 
upgradient, within, and downgradient of the known area of groundwater contamination. 
Monitoring well locations are shown in Figure 2.1. 

The monitoring wells were sampled in order from the anticipated least contaminated 
to the most contaminated. The wells were inspected for integrity-water levels were 
measured, and groundwater was sampled. The samples were preserved and delivered to 
the laboratory for analysis in accordance with the procedures specified in the Field 
Sampling Plan portion of the approved work plan (Parsons, December, 2000). 

Groundwater samples from these 17 monitoring wells were analyzed for benzene, 
toluene, ethylbenzene, and xylenes using USEPA Method 8260, and for indicators of 
natural attenuation. Temperature, turbidity, pH, conductivity, dissolved oxygen, 
alkalinity, carbon dioxide, calcium carbonate, ferrous iron, and oxidation-reduction 
potential were analyzed with field techniques at the site. Nitrate, sulfate, total iron, total 
organic carbon (TOC), ethane, ethene, and methane were analyzed by off-site 
laboratories. A summary of natural attenuation parameters results obtained at the site 
using field techniques is presented on Table 2.2. Laboratory analyses were conducted by 
Life Science Laboratories of East Syracuse, NY with the exception of methane, ethane, 
and ethene analyses, which were conducted by OBG Laboratories of East Syracuse, NY. 

2.5 PCB SAMPLING 

As part of the groundwater sampling activities, groundwater from a total of six 
monitoring wells (MW-8, MW-12S, MW-12D, MW-16, MW-17 and MW-19) were 
sampled for PCBs and analyzed using EPA Method 8082. Groundwater from these wells 
was analyzed for PCBs to fkrther assess whether the lateral extent of PCBs detected in 
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previous site investigations had increased. PCB analyses of groundwater samples were 
conducted by Galson Laboratories of East Syracuse, NY. 

2.6 QUALITY ASSURANCE AND QUALITY CONTROL (QAIQC) 

Samples 

Field duplicate and matrix spikelmatrix spike duplicate (MSMSD) samples were 
collected to obtain laboratory QAIQC data that could be used to evaluate the field 
sampling procedures and laboratory methods. Field duplicates and MSfMSD samples 
were submitted at a rate of one per 20 field samples submitted, or one per seven days, 
whichever was more frequent. Field duplicates and MSIMSD samples were analyzed for 
the same list of parameters as the corresponding field samples. 

Equipment blanks were prepared and submitted for analysis to assess the 
effectiveness of decontamination procedures. Equipment blanks were prepared by 
pouring laboratory-supplied analyte-free water over decontaminated sampling equipment, 
and were submitted for each type of sampling equipment used (split-spoon, stainless steel 
bowl, and polypropylene bailer). The equipment blanks were analyzed for the same list 
of parameters as the corresponding field samples. 

Laboratory-prepared trip blanks, consisting of 40-milliliter vials containing analyte- 
free water, accompanied the sample containers for volatile analyses during shipment from 
and back to the laboratory. The trip blanks were analyzed for benzene, toluene, 
ethylbenzene, and xylenes to confirm that cross-contamination did not occur during 
sample shipment. Chain-of-custody records and custody seals were used to ensure that 
sample integrity was not compromised during all sample shipments. 

Data Validation 

As specified in the work plan, laboratory analytical data were validated by a 
NYSDEC-approved data validator in accordance with data validation guidelines 
presented in the quality assurance portion of the work plan. Data qualifiers were adjusted 
in accordance with the data validator's recommendations. The data usability report (see 
Appendix B) presents the data validation results and assessment associated with this 
investigation. 

2.7 LABORATORY ANALYTICAL RESULTS 

Twenty surface soil and seventeen groundwater samples were submitted for 
laboratory analysis as part of this investigation. The analytical results are summarized in 
Tables 2.3, and 2.4 and graphically depicted in Figures 2.3 and 2.4. Historical 
groundwater analytical data are also provided in Figure 2.4 as a comparison with the 
most recent (2001) results. 

Detailed analytical results generated during this investigation were stored and 
managed by Parsons ES using ParadoxTM database software. Analytical results were 
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provided by the laboratory on diskettes and imported directly into the database. The 
results were subsequently adjusted to reflect any changes resulting from data validation 
results. Detailed laboratory results include laboratory reporting limits for each analyzed 
compound as presented in tables within Appendix B. 

Soil Results 

PCBs were detected in 19 of the 20 soil samples collected during the Data Gap 
Investigation. Concentrations of PCBs within the soil ranged from 28 micrograms per 
kilogram (ug/kg or parts per billion) at SS-01 (0 to 1 foot) and SS-15 (0 to 1 foot)) to 
1,600 pgkg, or 1.6 parts per million, at SS-19 (0 to 1 foot). The downstream extent of 
surface soil exceeding one part per million PCBs in the drainage swale west of the 
concrete pad has not yet been determined. 

Groundwater Results 

BTEXs were detected in 7 of the 17 groundwater samples collected during this Data 
Gap Investigation. Benzene concentrations ranged from not detected to 93 micrograms 
per liter (parts per billion) at MW-12s. Total BTEX concentrations ranged fiom none 
detected to 2,186 parts per billion (also at MW-12s). No PCBs were detected in 
groundwater samples. 

2.8 NATURAL ATTENUATION EVALUATION WITHIN SITE 
GROUNDWATER 

The four processes occurring in the subsurface that affect movement of BTEX are 
solubility, adherence to soil particles (called sorption), volatilization, and biodegradation. 
BTEX in the subsurface can solubilize, adhere to soil particles, and volatilize independent 
of chemistry within the subsurface. However biodegradation, which can be a significant 
process reducing concentrations of BTEX moving with groundwater, may or may not be 
taking place within the subsurface at Site 15 depending on subsurface chemistry 
conditions. With this investigation, sufficient data now exist to conclude that BTEX 
compounds are biodegrading in saturated soils and groundwater at the Hancock Site 15 
via oxygen reduction, nitrate reduction, ferric iron reduction, sulfate reduction, and 
methanogensis. Most of the wells within the plume where groundwater was analyzed as 
part of this data gap investigation show biodegradation is likely occurring. Therefore, 
biodegradation is likely a significant reason the plume size is shrinking over time. 

Solubility is a term for the mechanism by which the compound leaches from a 
source, dissolves into, and migrates with groundwater. BTEX compounds are soluble to 
extents that greatly exceed groundwater quality standards. 

BTEX compounds are moderately able to adhere to soil particles. Benzene does not 
sorb readily to soil and is therefore considered the most mobile of the BTEX compounds. 
Adherence to soil particles (sorption) occurs most readily in soil with high organic carbon 
content and soil that is fine-grained. The organic carbon content of the soil at Site 15 is - - 

approximately 475 mglkg or less than 0.1 percent (Environmental Management and 
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Enrichment Facilities, 1997). Site soils are primarily silty clay for the top 8 to 10 feet 
and fine to medium silty sand below the silty clay layer. Given these soil characteristics, 
some attenuation of BTEX movement in site groundwater could be occurring due to 
sorption. 

Volatilization generally can be neglected when assessing natural attenuation. Chiang 
et al. (1989) demonstrated that less than five percent of the mass of dissolved BTEX is 
lost to volatilization in saturated groundwater. Therefore, volatilization is not considered 
a significant mass transport mechanism in the Site 15 subsurface. 

Documenting and distinguishing the effects of destructive attenuation processes, 
such as biodegradation, is important in evaluating the potential for natural attenuation. 
The effectiveness of destructive attenuation processes at reducing BTEX at a site depends 
on whether the site is characterized by physical, chemical, and biological conditions 
favorable to such processes. Numerous laboratory and field studies have shown that 
hydrocarbon-degrading bacteria can participate in the degradation of many of the 
chemical components of petroleum fuels, including the BTEX compounds, under both 
aerobic and anaerobic conditions. Biodegradation of fuel hydrocarbons will occur when 
an indigenous population of hydrocarbon-degrading microorganisms is present in the soil 
and groundwater, and when sufficient concentrations of electron acceptors and nutrients, 
including fuel hydrocarbons, are available to these organisms. Soils and groundwater 
with a history of exposure to BTEX compounds generally contain microbial populations 
that are able to support biodegradation reactions. 

Geochemical Indicators of BTEX Biodegradation 

Reductions in the concentrations of certain compounds or elements that are used by 
microorganisms to facilitate the oxidation of BTEX compounds within groundwater are 
an indication that contaminants are biodegrading (Table 2.6). 

In evaluating geochemical indicators, it is necessary to evaluate analyte levels in the 
plume to a baseline as measured at a background location, typically upgradient from 
Site 15. Monitoring wells MW-2, MW-4, MW-8, MW-9, MW-11, MW-12S, MW-13, 
MW-14, MW-15, MW-16, MW-17, MW-19, and MW-20 were analyzed as possible 
plume wells. Wells MW-1, MW-SR, and MW-18 are all upgradient from the site (see 
Figure 2. I), therefore they were selected as background wells. 

Figure 2.5 illustrates the sequence of microbially-mediated processes based on the 
amount of free energy released for microbial use. In general, reactions yielding more 
energy tend to take precedence over processes that yield less energy. As Figure 2.5 
shows, oxygen reduction would be expected to occur in an aerobic environment with 
microorganisms capable of using oxygen, because oxygen reduction yields significant 
energy. If the available oxygen is depleted and anaerobic conditions dominate the 
interior regions of the BTEX plume, anaerobic microorganisms can utilize other electron 
acceptors in the following order of preference: nitrate, manganese, ferric iron, sulfate, and 
finally carbon dioxide. The expected sequence of these processes is also a function of the 
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oxidizing potential of the groundwater. The oxidizing potential can be measured at the 
site as a crude indicator of which reactions may be taking place. This field measurement 
can then be expressed as pe, which is the hypothetical measure of the electron activity 
associated with a specific oxidizing potential. High pe means that the solution or redox 
couple has a relatively high oxidizing potential. 

Microorganisms can only facilitate the biodegradation (oxidation) of the BTEX 
compounds based on reactions that have a higher oxidizing potential than the BTEX. 
Nitrate, oxygen, manganese, ferric iron, sulfate, and carbon dioxide all have higher 
oxidizing potentials than the BTEX compounds. This is why these electron acceptors can 
be used to oxidize the BTEX compounds (Stumm and Morgan, 198 1). 

Figure 2.5 shows the range of oxidizing potential in the groundwater at the Hancock 
Site 15, based on oxidizing potential measurements (converted to dimensionless pe 
values). These data imply that oxygen, nitrate, manganese, ferric iron, and possibly, 
sulfate may be used to biodegrade BTEX at Site 15. However, field experience at other 
sites has shown that the oxidizing potential probes used for field measurement are not 
sensitive to all reactions taking place, so reactions beyond those indicated by oxidizing 
potential measurement alone may be occurring. 

Dissolved oxygen (DO) concentrations were measured at 17 permanent wells, 
including the designated background and possible plume wells. The average DO level 
for the background wells was 4.91 mg/L. Possible plume wells with oxygen levels 
significantly lower than those in the background wells include MW-2, MW-9, MW-12S, 
MW-14, and MW-20 (see Table 2.7). The average DO in these wells is 0.33 mg/L. Low 
concentrations of oxygen in site groundwater as compared with background levels 
indicate that oxygen is functioning as an electron acceptor during microbially-mediated 
degradation of fuel hydrocarbons. Use of this electron acceptor during microbial 
degradation of the BTEX compounds is consistent with the measured oxidation potential 
at the site (see Figure 2.5). 

Once anaerobic conditions prevail in the groundwater, nitrate can be used as an 
electron acceptor by microorganisms to biodegrade BTEX compounds via either 
denitrification or nitrate reduction processes. However, nitrate can only function as an 
electron acceptor if the groundwater system has been depleted of oxygen. The average 
nitrate level detected in the representative background monitoring wells at Site 15 was 
1.07 mg/L. Nitrate levels are depressed in all the possible plume wells with the exception 
of MW-9 (Table 2.2 and Appendix C) in relation to background levels. The average 
nitrate concentration in these wells was 0.19 mgIL. The low concentrations of nitrate in 
contaminated groundwater as compared with background levels indicate that nitrate is 
functioning as an electron acceptor during microbially-mediated degradation of fuel 
hydrocarbons. 

Although relatively little is known about the anaerobic metabolic pathways involving 
the reduction of ferric iron to ferrous iron ( ~ e ~ + ) ,  this process has been shown to be a 

- - -  
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major metabolic pathway for some microorganisms (Lovley and Phillips, 1988; Chapelle, 
1993). The average ferrous iron level detected in the representative background 
monitoring wells was 0.33 mgL. Possible plume wells with ferrous iron levels 
significantly higher than the concentrations detected in background wells include MW-2, 
MW-11, MW-12S, MW-14, MW-15, MW-17, MW-19, and MW-20 (see Table 2.7). The 
average ferrous iron concentration in these wells was 4.83 mg/L. A correlation between 
elevated total dissolved hydrocarbon concentrations in the plume and elevated ferrous 
iron concentration suggests that the iron-reducing microorganisms are using ferric iron to 
oxidize the contaminants. Because the reduction of ferric iron cannot proceed without 
microbial intervention, the elevated concentrations of ferrous iron that were measured in 
contaminated groundwater at the Hancock Site 15 are strong indicators of microbial 
activity. 

Sulfate also may be used as an electron acceptor during microbial degradation of fuel 
hydrocarbons under anaerobic conditions. The presence of decreased concentrations of 
sulfate in an area of elevated BTEX relative to background concentrations indicates that 
sulfate may be participating in redox reactions at a site. The average sulfate level 
detected in the representative background monitoring wells was 25 mg/L. Site wells with 
groundwater containing sulfate levels significantly lower than the concentrations detected 
in groundwater from background wells include MW-2, MW-19, and MW-20 (see 
Table 2.7). The average sulfate concentration in these wells was 7 mgL. The low 
concentrations of sulfate in groundwater at those wells as compared with background 
levels indicate that sulfate is not functioning as an electron acceptor during 
microbially-mediated degradation of fuel hydrocarbons. 

The presence of methane in groundwater at elevated concentrations relative to 
background concentrations is a good indicator of methane fermentation. The average 
methane level detected in the representative background monitoring wells was 
0.01 mg/L. Site wells with methane levels significantly higher than the concentrations 
detected in background wells include MW-2, MW-12S, and MW-19 (Table 2.2 and 
Appendix C). The average methane concentration in these wells was 5 mg/L. The high 
levels of methane in site groundwater compared to background levels indicate that 
methane fermentation is occurring. However, the measured oxidizing potential of 
groundwater at Site 15 does not correlate with the analytical data for methane. Oxidizing 
potentials measured at the Hancock Site 15 do not suggest that methane fermentation is 
occurring. Many authors have noted that measured oxidizing potential data cannot be 
used alone to reliably predict the electron acceptors that may be operating at a site. 
Measurements of oxidizing potential cannot accurately distinguish between different 
processes, such as iron reduction and sulfate reduction. Integrating oxidizing potential 
measurements with analytical data on reduced and oxidized chemical species provides a 
more thorough and reasonable interpretation of which electron acceptors are being used 
to biodegrade site contaminants. 

In general, as the amount of total dissolved BTEX that is being oxidized increases, 
the total alkalinity increases. This is expected because the microbially-mediated 
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reactions causing biodegradation of fuel hydrocarbons produce carbon dioxide. An 
increase in alkalinity (measured as CaC03) in an area with elevated BTEX concentrations 
compared to background conditions can be used to infer the amount of petroleum 
hydrocarbon destroyed through aerobic respiration, denitrification, iron reduction, and 
sulfate reduction. The average calcium carbonate level detected in the representative 
background monitoring wells was 320 mg/L. Site monitoring wells with calcium 
carbonate levels significantly higher than the concentrations detected in background wells 
include MW-2, MW-12S, MW-14, MW-19, and MW-20 (see Table2.7 and 
Appendix C). 

BTEX Loss Over Time As An Indicator 

Another line of evidence evaluated to determine whether BTEX compounds are 
biodegrading in groundwater at the Hancock Site 15 is based on an evaluation of 
available analytical data collected during various site sampling events starting in 1995. 
Changes in the nature and extent of contamination at a site over time and distance that 
cannot be explained by physical processes are a direct indication that BTEX is 
biodegrading at a site. BTEX results for site groundwater over time are shown in 
Figure 2.4. Groundwater concentrations of BTEX show decreasing concentrations over 
time with the exception of MW-11 and MW-2. Verified decreases in groundwater BTEX 
levels over time indicate that natural attenuation of BTEX contaminants is occurring at 
the Site 15. These data do not differentiate between effects due to destructive processes 
(i.e. biodegradation) from those due to nondestructive processes. 
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TABLE 2.1 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

GROUNDWATER ELEVATION SUMMARY 
JANUARY 23,2001 

TOC* Depth to Depth to Groundwater 
Elevation Liquid (Feet Water (Feet Elevation 

Well ID (feet) below TOC) below TOC) (Feet) 

MW-1 NM 8.38 8.38 NM 
MW-2 399.45 9.40 9.40 390.05 
MW-3 399.91 9.34 9.34 390.57 
MW-4 399.80 8.80 8.80 391.00 
MW-5R 400.36 7.00 7.00 393.36 
MW-6s 400.62 9.48 9.48 391.14 
MW-6D 400.28 9.40 9.40 390.88 
MW-8 398.00 8.83 8.83 389.17 
MW-9 396.15 6.80 6.80 389.35 
MW-lo** NM NM NM NM 
MW-11 399.69 9.76 9.76 389.93 
MW-12s 400.22 10.54 10.54 389.68 
MW-12D 398.15 8.44 8.44 389.71 
MW-13 400.89 10.22 10.22 390.67 
MW-14 402.92 12.70 12.70 390.22 
MW-15 402.17 12.72 12.72 389.45 
MW-16 402.18 12.48 12.48 389.70 
MW-17 400.33 1 1.24 1 1.24 389.09 
MW-18 400.10 7.04 7.04 393.06 
MW-19 396.35 7.76 7.76 388.59 
MW-20 397.81 8.66 8.66 389.15 
MW-21 402.17 10.3 1 10.31 391.86 
MW-22 401.11 9.70 9.70 391.41 
MW-23 399.93 9.37 9.37 390.56 
RW- 1 - 400.1 1 10.40 10.40 389.71 
NOTES: 

TOC - Top of Casing 
NM - Not Measured 
* Elevations derived from survey map generated by C.T. Male, Inc. (January 2001) 
**  Monitoring well MW-10 buried under piles of dirt. Not accessible. 

Product 
Thickness 
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Natural Attenuation Field 
Parameter* units 

Time 

pH 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 
Calcium Carbonate mg/L 
Notes: 
- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 

TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Monitoring Well No. MW-1 
8:36 8:52 8:55 9:OO 9:05 9:lO 9:20 9:25 9:30 
7.14 7.27 7.27 7.30 7.31 7.30 7.34 7.35 7.35 

0.662 0.701 0.701 0.704 0.700 0.709 0.714 0.718 0.729 
4.99 3.1 1 3.80 3.36 3.16 3.20 2.35 0.24 0.00 

2.8 0.1 0 0.6 -0.4 -0.4 -0.5 -0.5 -0.6 
7.5 7.6 7.6 7.9 7.8 7.9 8.0 8.3 8.3 
190 62 58 38 37 40 36 2 1 22 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

- No Units and/or data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 

Natural Attenuation Field 
Parameter* units 

Time 

P H 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 
Calcium Carbonate mg/L 

Monitoring Well No. MW-1 (continued) 
9:35 9:40 9:45 9:50 
7.36 7.37 7.38 7.39 

0.742 0.751 0.777 0.776 
0.00 0.00 0.00 0.00 
-0.7 -0.8 -0.6 -0.7 
8.3 8.5 8.5 8.7 
10 19 2 3 30 

0 
50 
0.2 
340 

Notes: 



Natural Attenuation Field 
Parameter* units 

Time 

pH 
Specific Conductivity m SIC m 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 
Calcium Carbonate mg/L 
Notes: 

- No Units andlor data specified 

Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Monitoring Well No. MW-2 
10:50 10:55 11:05 11:lO 11:15 11:20 11:25 11:30 
7.31 7.41 7.55 7.55 7.54 7.52 7.53 7.54 

0.543 0.574 0.828 0.864 0.865 0.885 0.885 0.887 
0.62 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.16 0.8 -0.4 -0.4 -0.4 -0.2 -0.3 -0.2 
8.8 8.8 9.0 9.2 9.2 9.2 9.2 9.3 
140 -4 7 -1 03 -1 08 -1 09 -113 -1 13 -1 14 

Specified natural attenuation 

parameters analyzed by laboratory 



Natural Attenuation Field 
Parameter* units 

Time 

pH 
Specific Conductivity mslcm 
Dissolved Oxygen mglL 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg1L 

TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Monitoring Well No. MW-2 
{continued) 

Calcium Carbonate malL I - 380 
-- 

Notes: 

- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 
Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters' analyzed by laboratory. 



Natural Attenuation Field 
Parameter* units 

Time 

P H 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 
Calcium Carbonate mgIL 
Notes: 
- No Units and/or data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Monitoring Well No. MW-4 
9:35 9:40 9:45 955 1O:OO 10:05 10:15 10:20 10:25 10:30 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory 



Natural Attenuation Field 
Parameter* units 

Time 
pH 
Specific Conductivity 
Dissolved Oxygen 
Turbidity 
Temperature 
Redox Potential 
Phenolphthalien Alkalinity 
Carbon Dioxide 

mslcm 
mg/L 
NTU 
"C 
MV 

mg/L 
mg/L 

Ferrous Iron mg/L 
Calcium Carbonate mg/L 
Notes: 
- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Monitoring Well No. MW-4 (continued) 
10:35 10:45 10:50 10:55 11:OO 11:lO 

parameters analyzed by laboratory 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Natural Attenuation Field 
Parameter* units 

Time 

P H 
Specific Conductivity 
Dissolved Oxygen 
Turbidity 
Temperature 
Redox Potential 
Phenolphthalien Alkalinity 
Carbon Dioxide 
Ferrous Iron 
Calcium Carbonate 

ms/cm 
mg/L 
NTU 
"C 
MV 

mglL 
mg1L 
mg/L 
mg/L 

Notes: 
- No Units and/or data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 

Monitoring Well No. MW-5R 
14:40 14:45 14:55 15:OO 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Natural Attenuation Field 
Parameter* units 

Time 

pH 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg1L 
Ferrous Iron mg/L 
Calcium Carbonate mg/L 
Notes: 
- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results 

Monitoring Well No. MWdR (continued) 
15:30 15:35 15:40 15:45 15:50 

Specified natural attenuation 

parameters analyzed by laboratory 



Natural Attenuation Field 
Parameter* units 

Time 

P H 
Specific Conductivity ms/cm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mglL 
Carbon Dioxide mg/L 
Ferrous Iron mg /L 
Calcium Carbonate mglL 
Notes: 
- No Units and/or data specified 
* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

TABLE 2.2 
AIR NATIONAL GUARD 
HANCOCK AIRFIELD 

SITE 15 
RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 

OF NATURAL ATTENUATION PARAMETERS 
JANUARY 2001 

Monitoring Well No. MW-5R (continued) 
1 16:lO 16:15 16:20 16:25 16:30 16:35 16:40 16:45 

Specified natural attenuation 

parameters analyzed by laboratory. 



Natural Attenuation Field 
Parameter* units 

Time 

pH - 
Specific Conductivity mslcm 
Dissolved Oxygen mg1L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg1L 
Carbon Dioxide mglL 
Ferrous Iron mg/L 
Calcium Carbonate mg1L 
Notes: 

- No Units and/or data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 

TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Monitoring Well No. MW-8 
9:10 9:15 9:20 9:25 9:30 9:35 9:40 9:45 9:50 
6.77 6.68 6.59 6.65 6.63 6.63 6.64 6.68 6.70 
1.09 1.03 0.940 0.935 0.925 0.922 0.922 0.917 0.919 
9.16 9.60 9.22 8.91 3.54 10.30 6.51 6.51 9.64 

1.2 -8.0 -10.0 312.0 -1 0.0 -7.1 -5.1 341 .O -10.0 
9.0 9.0 9.0 9.1 9.1 9.2 9.2 9.1 9.1 
44 53 54 53 50 45 42 40 43 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 

Natural Attenuation Field 
Parameter* units 

Time 

PH 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 
Calcium Carbonate mg/L 

Monitoring Well No. MW-8 (continued) 
9155 1O:OO 10:05 1O:lO 
6.74 6.77 6.78 6.79 
0.914 0.917 0.914 0.910 
8.90 8.84 8.93 8.87 

-1 0.0 60.1 65.1 -10.0 
9.0 9.1 9.1 9.1 
45 42 40 38 

0 
60 
0.6 

- 320 

Notes: 
- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 



Natural Attenuation Field 
Parameter* units 

Time - 
pH 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mglL 
Carbon Dioxide mglL 
Ferrous Iron mglL 
Calcium Carbonate mglL 
Notes: 

- No Units andlor data specified 
* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Monitoring Well No. MW-9 
9:30 9:35 9:40 9:45 950 955 10:05 1O:lO 

Specified natural attenuation 

parameters analyzed by laboratory 



Natural Attenuation Field 
Parameter* units 

Time 

pH 
Specific Conductivity mslcm 
Dissolved Oxygen rng /L 
Turbidity NTU 
Temperature " C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg1L 
Calcium Carbonate mg/L 
Notes: 
- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 

TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Monitoring Well No. MW-11 
13:40 13:45 13:50 13:55 14:OO 14:05 14:lO 14:15 
7.19 7.22 7.23 7.21 7.20 7.18 7.15 7.13 
1.07 1.08 1.08 1.08 1.08 1.06 1.07 1.08 

10.82 11.58 11.12 10.58 10.72 10.87 11.22 11.41 
166.0 131.0 124.0 105.0 82.0 69.4 23.9 11.6 

8.4 7 8 7.5 7.3 8.2 8.5 8.8 8.6 
-1 04 -1 02 -1 01 -95 -95 -97 -94 -95 



Natural Attenuation Field 
Parameter* units 

Time 

P H 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 

TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Monitoring Well No. MW-12s 
9:30 9:38 9:44 

Calcium Carbonate mg/L I - 
Notes: 
- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Natural Attenuation Field I 
Parameter* units 

Time 

pH 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 
Calcium Carbonate mg/L 
Notes: 

- No Units and/or data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 

Monitoring Well No. MW-12s (continued) 
10:12 10:16 10:26 10:35 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Natural Attenuation Field I 

pH 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 
Calcium Carbonate mg/L 
Notes: 

Parameter* units 
Time 

- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 

Monitoring Well No. MW-120 
12:15 12:45 12:53 13:OO 13:05 13:13 13:20 13:30 13:38 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Natural Attenuation Field I 
Parameter* units 

Time 
P H 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mglL 
Carbon Dioxide mglL 
Ferrous Iron mg1L 
Calcium Carbonate mg/L 
Notes: 

- No Units and/or data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 
Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 

Monitoring Well No. MW-12D (continued) 
13:45 13:53 14:06 14:12 14:19 14:25 14:31 14:36 14:40 14:45 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Natural Attenuation Field I 

pH 
Specific Conductivity 
Dissolved Oxygen 
Turbidity 
Temperature 
Redox Potential 
Phenolphthalien Alkalinity 
Carbon Dioxide 
Ferrous Iron 

Parameter* units 
Time 

mslcm 
mg/L 
NTU 
"C 
MV 

mg/L 
mg/L 
mg/L 

Monitoring Well No. MW-120 (continued) 
14:50 15:04 15:lO 15:18 15:25 15:30 15:35 15:40 

Calcium Carbonate mg/L I 
Notes: 

- No Units and/or data specified 
* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 



Natural Attenuation Field 
Parameter* units 

Time 

pH 
Specific Conductivity ms/cm 
Dissolved Oxygen mg1L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg /L 
Carbon Dioxide mglL 
Ferrous Iron mglL 
Calcium Carbonate mg/L 
Notes: 

- No Units and/or data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 
Nitrate, and Sulfate results. 

Specified natural attenuation 

TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Monitoring Well No. MW-12D (continued) 
15:45 1550 15:55 16:OO 
8.53 8.53 8.53 8.53 

0.448 0.449 0.449 0.447 
0.00 0.00 0.00 0.00 
8.7 8.7 8.9 9.2 
9.0 9.0 9.0 9.0 
-1 7 -1 7 -1 6 -1 5 

0 
24 
0.2 
120 

parameters analyzed by laboratory. 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 
Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 

Natural Attenuation Field 
Parameter* units 

Time 

PH 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 
Calcium Carbonate mg/L 

Monitoring Well No. MW-13 
7: 50 7:55 8:OO 8:05 8: 15 8:20 8:25 8:30 8:35 
6.91 7.03 7.05 7.05 7.07 7.07 7.07 7.06 7.06 
0.779 0.818 0.875 0.863 0.875 0.877 0.879 0.881 0.880 
10.27 10.38 10.02 10.18 10.37 10.21 10.30 9.72 8.35 
19.4 40.2 5.4 4.7 3.2 1.6 2.0 1.2 2.0 
9.3 9.5 9.0 9.3 9.4 9.6 9.8 9.8 9.9 
2 56 247 224 225 216 213 21 1 209 205 

- 

Notes: 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Natural Attenuation Field I 

P H 
Specific Conductivity mslcm 
Dissolved Oxygen mg1L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 
Calcium Carbonate mg/L 
Notes: 

Parameter* units 
Time 

- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 

Monitoring Well No. MW-13 (continued) 
8:40 8:45 8:50 855 9:OO 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Natural Attenuation Field I 

pH 
Specific Conductivity 
Dissolved Oxygen 
Turbidity 
Temperature 
Redox Potential 
Phenolphthalien Alkalinity 
Carbon Dioxide 
Ferrous Iron 

Parameter* units 
Time 

mslcm 
mg/L 
NTU 
"C 
MV 

mg/L 
mg/L 
mg IL 

Monitoring Well No. MW-14 
13:45 13:50 13:55 14:OO 14:05 14:lO 14:15 14:20 14:25 

Calcium Carbonate m g / ~  I 
Notes: 

- No Units andlor data specified 
* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results 

Specified natural attenuation 

parameters analyzed by laboratory. 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Natural Attenuation Field I 
Parameter* 

Time 

pH 
Specific Conductivity 
Dissolved Oxygen 
Turbidity 
Temperature 
Redox Potential 
Phenolphthalien Alkalinity 
Carbon Dioxide 
Ferrous Iron 

units 

mslcm 
mg1L 
NTU 
"C 
MV 

mglL 
mg/L 
mg1L 

Monitoring Well No. MW-14 (continued) 
14:30 14:35 14:40 14:45 

Calcium Carbonate m g l ~  I 340 
Notes: 

- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Natural Attenuation Field I 

pH 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 
Calcium Carbonate mg/L 
Notes: 
- No Units andlor data specified 
* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

Parameter* units 
Time 

parameters analyzed by laboratory 

Monitoring Well No. MW-15 
11:50 11:55 12:OO 12:lO 12:15 12:20 12:25 12:30 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Specified natural attenuation 

parameters analyzed by laboratory. 

Natural Attenuation Field 
Parameter* units 

Time 

PH 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 
Calcium Carbonate mglL 

Monitoring Well No. MW-15 (continued) 
12:35 12:40 12:45 
7.13 7.15 7.14 

0.828 0.824 0.827 
11.40 11.46 11.45 
28.2 30.1 30.5 
8.4 8.3 8.3 

-112 -110 -1 09 
0 

90 
4.2 
320 

Notes: 

- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 
Nitrate, and Sulfate results. 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Natural Attenuation Field I 
Parameter* units 

Time 

P H 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 
Calcium Carbonate mg/L 
Notes: 
- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 
Nitrate, and Sulfate results. 
Specified natural a tkn~at ion 

parameters analyzed by laboratory. 

Monitoring Well No. MW-16 
9:20 9:25 9:30 9:40 9:45 955 1O:OO 10:05 1O:lO 



Natural Attenuation Field 
Parameter* units 

Time 

pH 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 

TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Monitoring Well No. MW-16 (continued) 
10:15 10:20 
6.92 6.73 

0.985 0.995 
9.29 9.90 
34.4 17.2 
8.6 8.3 
- 1 - 1 

0 
94 
0.0 

Calcium Carbonate mg/L I 360 
Notes: 

- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Natural Attenuation I 
Field Parameter* 

Time 

pH 
Specific Conductivity 
Dissolved Oxygen 
Turbidity 
Temperature 
Redox Potential 
Phenolphthalien Alkalinity 
Carbon Dioxide 

Monitoring Well No. MW-17 
11:45 11:50 11:55 

units 

mslcm 
mg/L 
NTU 
"C 
MV 

mglL 
mg/L 

Ferrous Iron mg/L I - 

11:30 
6.61 

0.896 
7.97 

63.1 
7.6 
49 

Calcium Carbonate m g / ~  I 
Notes: 
- No Units andlor data specified 
* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results 
Specified natural attenuation 
parameters analyzed by laboratory 



Natural Attenuation 
Field Parameter* units 

Time 

pH 
Specific Conductivity mslcm 
Dissolved Oxygen mg1L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mglL 
Carbon Dioxide mgIL 
Ferrous Iron mglL 
Calcium Carbonate mg1L 
Notes: 

TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Monitoring Well No. MW-17 (continued) 
12:25 12:30 12:35 12:40 12:45 1250 12% 13:OO 13105 - 
6.96 6.97 6.98 6.99 6.99 6.99 7.00 7.02 7.02 - 

0.850 0.846 0.843 0.841 0.839 0.839 0.840 0.832 0.830 - 
9.33 9.26 9.39 9.30 9.25 9.51 8.27 8.52 8.71 

-10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 16.6 - 
8.4 8.4 8.4 8.3 8.4 8.5 8.6 8.5 8.3 - 
-57 -59 -6 1 -63 -64 -66 -67 -68 -68 - 

0 
58 
3.4 
360 

- No Units andlor data specified 
Refer to Table 2.4 for Ferric Iron, TOC 
Nitrate, and Sulfate results. 
Specified natural attenuation 
parameters analyzed by laboratory. 



Natural Attenuation Field 
Parameter units 

Time 
pH 
Specific Conductivity ms/cm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 
Calcium Carbonate mglL 
Notes: 

- No Units and/or data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Monitoring Well No. MW-18 
14:55 15:03 15:ll 1515 15:21 1527 1535 15:41 15:48 

Specified natural attenuation 

parameters analyzed by laboratory. 



Natural Attenuation Field 
Parameter units 

Time 

pH 
Specific Conductivity ms/cm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 
Calcium Carbonate mg/L 
Notes: 

- No Units andlor data specified 

Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results 

Specified natural attenuation 

TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Monitoring Well No. MW-18 (continued) 
15:55 16:OO 16:07 16:13 16:20 

parameters analyzed by laboratory. 



Natural Attenuation Field 
Parameter* units 

Time 

pH 
Specific Conductivity mslcm 
Dissolved Oxygen mg1L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthalien Alkalinity mglL 
Carbon Dioxide mg1L 
Ferrous Iron mglL 
Calcium Carbonate mglL 
Notes: 
- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 
Nitrate, and Sulfate results. 

TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Monitoring Well No. MW-19 
14126 14:30 14135 14:40 14145 14150 14:55 15105 15:lO 15:15 - 

Specified natural attenuation 

parameters analyzed by laboratory 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Natural Attenuation Field I 
Parameter* units 

Time 

P H 
Specific Conductivity mslcm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthaleon Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 
Calcium Carbonate mg/L 
Notes: 

- No Units andlor data specified 
* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 

Monitoring Well No. MW-20 
11:35 11:40 11:45 11:50 12:OO 12:05 12:lO 12:15 12:20 



TABLE 2.2 
AIR NATIONAL GUARD 

HANCOCK AIRFIELD 
SITE 15 

RESULTS FROM GROUNDWATER FIELD MEASUREMENTS 
OF NATURAL ATTENUATION PARAMETERS 

JANUARY 2001 

Natural Attenuation Field I 
Parameter* units 

Time 

P H 
Specific Conductivity ms/cm 
Dissolved Oxygen mg/L 
Turbidity NTU 
Temperature "C 
Redox Potential MV 
Phenolphthaleon Alkalinity mg/L 
Carbon Dioxide mg/L 
Ferrous Iron mg/L 

Monitoring Well No. MW-20 (continued) 
12:25 12:30 12:35 

Calcium Carbonate m g l ~  I 400 
Notes: 

- No Units andlor data specified 

* Refer to Table 2.4 for Ferric Iron, TOC, 

Nitrate, and Sulfate results. 

Specified natural attenuation 

parameters analyzed by laboratory. 



Table 2.3 
Air National Guard 

Hancock Airfield 
Site 15 

Validated Soil Analytical Results 

U -Not detected. 
PCBs analyzed by EPA method 8082 

p:\738483\dbase\38483sum.~ls - Surface Soils 



Table 2.3 
Air National Guard 

Hancock Airfield 
Site 15 

Validated Soil Analytical Results 

U - Not detected. 
PCBs analyzed by EPA method 8082. 

p:\738483\dbase\38483surn.xls - Surface Soils Page 2 of 2 



Table 2.4 
Air National Guard 
Hancock Aihld  

Site 15 
Validated Groundwater Anaiytical Results 

U - Not detected. 
J - Estimated value. 
NA - Not Analyzed. 
(1) BTEX analysis performed by €PA method 8260. 
(2) Methane, ethane, ethene analysis performed by approved method for dissolved gases (RSK175). 
(3) PCB analysis performed by EPA method 8082. 
(4) Iron analysis performed by EPA method 6010. 

TOC analysis performed by €PA method 415.2. 
Nitrate and Sulfide analysis performed by EPA method 300.0. 

p:\738483\wpUB483sum.~ls - Groundwater Page 1 of 3 



Table 2.4 
Air National Guard 
Hancodc Airtieid 

Site 15 
Validated Groundwater Analytical Results 

U - Not detected. 
J - Estimated value. 
NA - Not Analyzed. 
(I) BTW analysis performed by EPA method 8260. 
(2) Methane, ethane, ethene analysis performed by approved method for dissolved gases (RSK175). 
(3) PCB analysis performed by EPA method 8082. 
(4) lron analysis performed by EPA method 6010. 

TOC analysis performed by EPA method 41 5.2. 
Nitrate and Sulfide analysis performed by EPA method 300.0. 

Iron 
TOC 
Nitrate as N 
sulfate 

p:\738483\wpW8483sum.xls - Groundwater Page 2 of 3 

u@ 
m@ 
mg/l 
m@ 

18.3 UJ 
I .2 
0.5 
19 

527 U 
2.3 
0.1 U 
45 

7110 
3.2 
0.1 U 
33 

2540 
3.1 
0.1 U 
36 

4010 
3.3 
0.1 U 
38 

51.8 UJ 
3.4 
0.8 
27 

10900 
3.6 
0.2 
8 

9530 
4 

0.2 
10 

4.4 U 
I U 

0.1 U 
I u 

NA 
NA 
NA 
NA 



Table 2.4 
Air National Guard 
Hancxk Airfield 

Site 15 
Validated Groundwater Analytical Results 

U - Not detected. 
J - Estimated value. 
NA - Not Analyzed. 
(1) B l l 3  analvsis ~erformed by EPA method 8260. 
(2) Methane, ethane, ethene ani~ysis performed by approved method for dissolved gases (RSK175). 
(3) PCB analysis performed by EPA method 8082. 
(4) Iron anaiysis performed by EPA method 6010. 

TOC analysis performed by EPA method 415.2. 
Nitrate and Sulfide analysis performed by EPA method 300.0. 

p:\738483\wp\38483sum.xls - Groundwater Page 3 of 3 



Table 2.5 
Hancock Airfield Site 15 

Field Groundwater Measurements 

Notes: - No units andlor data specified 
* Refer to Table 1.2 For Ferric Iron, TOC, Nitrate, and Sulfate results. 

Specified natural attenuation parameters analyzed by laboratory. 
=Background wells 

P:\728483\wp\Field Parameters 



Table 2.6 
Indications of BTEX Biodegradation In Groundwater 

Hancock Air National Guard Base - Site I 5  

Decreasing BTEX 

P:\728483\wp\Natural Attenuation Indicators 



Table 2.7 
Hancock Airfield Site 15 

Measured Levels of BTEX Biodegradation Indicators 

P:\728483\wp\Natural Attenuation Indicators 



SECTION 3 

CONCLUSIONS 

Surface soil samples were collected in the vicinity of the previous spills and in the two site 
drainage swales. PCBs were found in these samples at concentrations of less than one part per 
million, except within the bottom samples from the west swale, where PCB concentrations up to 
1.6 part per million were detected. The downstream extent of surface soil in the west swale 
containing above one part per million PCBs has not been determined. 

As a result of drilling efforts during this investigation, the site was found to be underlain by 
silt with clay deposits approximately 8 to 10 feet below ground surface and by fine to medium 
sand with silt from 8 to 10 feet to a minimum depth of 18 feet. Groundwater was encountered at 
a depth of 7 to 12.5 feet below grade. Local groundwater flow is toward the south-southeast 
under a average hydraulic gradient of 0.006 feetlfoot. 

Analyses of groundwater in monitoring wells were conducted. Conclusions from the 
groundwater portion of the investigation are as follows: 

Sufficient data now exist to conclude that BTEX compounds are biodegrading in 
saturated soils and groundwater at the Hancock Site 15 via oxygen reduction, nitrate 
reduction, ferric iron reduction, sulfate reduction, and methane fermentation. 

Groundwater data for 2001 shows biodegradation of BTEX is likely occurring. In 
addition, the plume appears to be getting smaller in size over time (see Figure 2.4). 
Biodegradation is likely a significant reason the plume size is shrinking over time. 

Analysis of groundwater samples from downgradient wells (MW-12S, MW-12D, MW- 
16, MW-17, MW-8, and MW-19) was performed to assess the lateral movement of the 
PCB plume. No detectable PCB concentrations were found in groundwater any of these 
monitoring wells. 

Baildown tests were not conducted as anticipated, because no free product was 
observed in any of the monitoring wells within the area where product was encountered 
previously (MW-6S, MW-21, MW-22, MW-23). The most likely reason for not 
detecting product now even though product was detected in 1999 is rising and falling of 
the water table over time; for example, from a moderate drought year (1999) to a 
moderately wet year (2000) allowing the LNAPL to be naturally spread vertically as 
well as laterally over time. 

The model simulation predicts that the groundwater plume has reached steady state, no 
detected concentrations of BTEX compounds will migrate beyond their current extent, 
and the plume will continue to shrink over time. 

PARSONS ENGINEERING SCIENCE, INC. 
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APPENDIX A 

SOIL BORING AND WELL CONSTRUCTION LOGS 

SAA - same as above 

SM - silty-sand and sandy-silt mixture 

SC - clayey-sand and sandy-clay mixture 

C - coarse 

Br - brown 

Gr - grey 

f-m - fine to medium 

bgs - below ground surface 

PARSON5 ENGINEERING SCIENCE, INC. 
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I P \738483\Bonno Logs\MW-8 xls PARSONS ENGINEERING SCIENCE. INC 

(4'-6') - SAA, except moist to wet. - SC 
Filtered sand (#O) pack 

(6'-7.5') - SAA.- SC 
(7.5'-8') - Br, f-m sand, silt, moist. - SM 

(8'-10') - SAA. - SM 0.010 " Slot, Sch 40 
PVC Screen (9-1 5') 

(10'-12') - SAA, except wet. - SM 

(12'-14') - SAA. - SM 

(14-16') - SAA. - SM 

COMMENTS: 
SAMPLING METHOD Installed 2-inch monitoring well 

SS-SPLITSFCON 

A - AUOERCWmNOS 

C - CORED 

PARSONS ENGINEERING SCIENCE, INC. 
DRILLING RECORD 

PROJECT NAME: Site 15, Hanwck Airfield 
PROJECT NUMBER 738483 

Weather: Cloudy - 25'f 

Date~Time Start: 1/5/01 - 0845 

Datemime Finish: 1/5/01 - 11 15 

FIELD IDENTIFICATION O F  MATERIAL 

(0'-2') - Br, silt with clay, trace f-sand, moist. - SC 

(2'-4') - SAA . - SC 

Contractor: Northstar Drilling 
Driller: S. Laramer 
Inspector: E. Ashton 
Rig Type: CME-45C 

GROUNDWATER OBSERVATIONS 

BORING1 Sheet -- 1 of 1 
WELLNO. MW-8 

Location Description: 
SEE SITE PLAN 

Location Plan 1 

SEE SITE PLAN 

Water 
Level 
Date 
Time 
Meas. 
From 
Sampl 
Depth 

0 

1 

2 

COMMENTS 

Grout (0'-1') 

Bentonite Pellets 
(It-3') 

SCHEMATIC SPT 

2131717 

4161817 

8.83' 
####/I# 
1208 

TOC 
Sample 

I.D. 

Sch. 40 PVC Riser 

- 
< 
- 
< 

% 
Rec. 
9 0  

9 0  

PID 

(ppm) 
0 

O 
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I P:\738483\Boring Logr\MW-21 .XIS PARSONS ENGINEERING SCIENCE, INC. 

PROJECT NAME: 
PROJECT NUMBER 

Datemime Start: SEE SITE PLAN 

Datemime Finish: 

Bentonite Pellets 

(2'-4') - Br, silt with clay, f-sand, moist. - SMISC 
Sch. 4 0  PVC Riser 

(4'-6') - Br, silt with clay, f-sand, petroleum odor, moist to wet. 
Filtered s a n d  (#O) pack 

(6'-8) - Br to light Gr, silt, f-m sand with clay, petroleum odor, wet. 
0.010 " Slot, S c h  4 0  

PVC Screen  (6'-16') 

(8'-10') - SAA. - SMJSC 

(10'-12') - No recovery. C-gravel at tip of spoon. 

(12'-14') - Br to Gr, f-m sand, silt, petroleum odor, wet. - SM 

(14'-17') - Br to Gr, f-m sand, silt, petroleum odor, wet. - SM 
Note: Seam approx. 4-inches thick from 15'-15.4' bgs of 
solid Gr, f-m sand with black stain present. 

SAMPLING METHOD Installed 2-inch monitoring well. 

SS - SPUT SRY*I 

A - AU(IELCWlW(l8 

C -CORED 
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Contractor: Northstar Drilling 

Inspector: E. Ashton PROJECT NAME: 
Rig Type: CME-45C PROJECT NUMBER 

Datemime Start: SEE SITE PLAN 

DateITime Finish: 

Bentonite Pellets 

(2'-4') - SAA with the exception of no roots and moist to wet. - SC 
Sch. 40 PVC Riser 

(4-6') - SAA. - SC 
Filtered sand (#O) pack 

(6'-8) - SAA, moist to wet.- SC 

(8'-10') - SAA, wet. - SC 0.010 " Slot, Sch 40 
PVC Screen (7-1 7') 

(10'-12') - SAA. - SC 

(12'-13.6') - SAA. - SC 
(13.6-14') - Br to Gr, f-m sand, silt,petroleum odor, black staining, 

(14'-14.3') - Br, clay with silt, trace of f-sand, wet. - SC 
(14.3'-16') - Br to Gr, f-m sand, silt, petroleum odor, wet, 
interbedded with seams of f-m sand with black staining. - SM 

(16'-18) - Br to Gr, f-m sand, silt, seams of black staining soil, 
petroleum odor, wet. - SM 

SAMPLING METHOD 

SS - SPUTSWON 

A - AUGER CUmNGS 



Inspector: E. Ashton PROJECT NAME: 
Rig Type: CME-45C 

SEE SITE PLAN 

Bentonite Pellets 

(2'-4') - SAA with the exception of no roots and moist. - SC 

Sch. 40 PVC Riser 

(4'-6') - SAA. - SC 

Filtered sand (#O) pack 

(8'-10') - Gr to Br, f-m sand, silt, petroleum odor, moist. - SM 0.010 " Slot, Sch 40 
PVC Screen (6'-16') 

(10'-12') -SAA. - SM 

(12'-14') - SAA. - SM 

(14'-17) - Br to Gr, f-m sand, silt, wet. - SM 

SAMPLING METHOD Installed 2-inch monitoring well 

SS - SPUTSPOON 

A - AUGER CUTTINOS 

C - CORED 

PARSONS ENGINEERING SCIENCE. INC. 
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SECTION 1 

DATA USABILITY SUMMARY 

Groundwater and surface soil samples were collected from the Hancock Airfield - Site 15 on 

n 
January 23, 2001 through January 30, 2001. Analytical results from these samples were 
validated and reviewed by Parsons Engineering Science, Inc. (Parsons ES) for usability with 
respect to the following requirements: 

I Work Plan, 

NYSDEC Analytical Services Protocol (ASP) dated September 1989 with October 1995 
revisions, and 

USEPA Region I1 Standard Operating Procedures (SOPS) in "CLP Organics Data 
Review and Preliminary Review," SOP No. HW-6, Revision #8, January 1992, and 
"Evaluation of Metals Data for the CLP based on SOW 3/90," SOP No. HW-2, 
Revision # 1 1, January 1 992. 

The analytical laboratories for this project were Galson Laboratories (Galson), O'Brien and 
Gere Laboratories (OBG), and Life Science Laboratories (LSL). 

1.1 LABORATORY DATA PACKAGES 

The laboratory data package turnaround time, defined as the time from sample receipt by the 
I laboratory to receipt of the analytical data packages by Parsons ES, was 21 days on average for 

the groundwater and soil samples. 

I) The data packages received from the laboratories were paginated, complete, and overall 
were of good quality. Comments on specific quality control (QC) and other requirements are 
discussed in detail in the attached data usability report, which is presented by media in Section 2. 

11)1 

1.2 SAMPLING AND CHAIN-OF-CUSTODY 

a Groundwater and surface soil samples were collected, properly preserved, shipped under a 
chain-of-custody (COC) record, and received at the laboratories within one to three days of 
sampling. All samples were received intact and in good condition at the laboratories. 

., 
1.3 LABORATORY ANALYTICAL METHODS 

Groundwater samples were collected from Site 15 and analyzed for the volatile compounds 
m 

benzene, toluene, ethylbenzene, and xylenes (BTEX), polychlorinated biphenyls (PCBs), iron, 
total organic carbon (TOC), nitrate, sulfate, and the dissolved gases methane, ethane, and ethene. 
Surface soil samples were collected from Site 15 and analyzed for PCBs only. Summaries of - 

I 

issues concerning these laboratory analyses are presented in Subsections 1.3.1 through 1.3.5. 
The data qualifications resulting from the data validation~usability review and statements on the 

L laboratory analytical precision, accuracy, representativeness, completeness, and comparability 
PARSONS ENGINEERING SCIENCE, INC. 
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(PARCC) are discussed for each analytical method in Section 2. The laboratory data were 
reviewed and may be qualified with the following validation flag: 

"U" - not detected at the value given, 

"UJ" - not detected and estimated at the value given, and 

" J" - estimated at the value given. 

The validated laboratory data are presented by media in Attachment A. 

1.3.1 BTEX Organic Analyses 

The groundwater samples collected from Site 15 were analyzed for BTEX by LSL using the 
USEPA SW-846 8260B analytical method. The BTEX groundwater data did not require 
qualification resulting from data validation. Therefore, the BTEX analyses were 100% complete 
(usable) for the groundwater data presented by LSL. PARCC requirements were met overall. 

1.3.2 PCB Organic Analyses 

The surface soil samples and certain groundwater samples collected from Site 15 were 
analyzed by Galson for PCBs using the USEPA SW-846 8082 analytical method. The PCB data 
did not require qualification resulting from data validation. Therefore, the PCB analyses were 
100% complete with all PCB data considered usable and valid for the PCB data presented by 
Galson. PARCC requirements were met. 

1.3.3 Iron Analyses 

The groundwater samples collected from Site 15 were analyzed by LSL for iron using the 
USEPA SW-846 6010B analytical method. Certain reported results for the iron samples were 
considered not detected and qualified "U" due to laboratory contamination present in the 
preparation blank. All of the iron analyses were considered usable and 100% complete for the 
groundwater data presented by LSL. PARCC requirements were met overall. 

1.3.4 TOC, Sulfate and Nitrate Analyses 

The groundwater samples collected from Site 15 were analyzed by LSL for TOC using the 
USEPA 415.2 analytical method, and sulfate and nitrate using the USEPA 300.0 analytical 
method. The TOC, sulfate, and nitrate data were reviewed and evaluated for laboratory method 
blank and field equipment blank contamination, holding times, laboratory control sample 
recoveries, matrix spike recoveries, calibration curve linearity, initial and continuing calibration 
verifications, field and laboratory duplicate precision, and sample results were verified with 
analytical raw data. The groundwater data did not require qualification as a result of this review. 
All of the TOC, sulfate, and nitrate analyses were considered 100% complete (usable) for the 
groundwater data presented by LSL. PARCC requirements were met. 

1.3.5 Methane, Ethane, and Ethene Analyses 

The groundwater samples collected from Site 15 were analyzed by OBG for the dissolved 
gases methane, ethane, and ethene using the USEPA approved RSK SOP-175 analytical method. 
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I, 

These data were reviewed and evaluated for laboratory method blank and triplfield equipment 
blank contamination, laboratory control sample recoveries, field duplicate precision, matrix 

I spike/matrix spike duplicate (MSMSD) precision and accuracy, instrument calibrations, holding 
times, and sample results were verified with analytical raw data. As a result of this review, the 
groundwater data did not require data validation qualification. All of the methane, ethane, and 

.. ethene analyses were 100% complete (usable) for the groundwater data presented by OBG. 
PARCC requirements were met. 

C 
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SECTION 2 

DATA USABILITY REPORT 

2.1 GROUNDWATER 

Data review has been completed for data packages generated by Galson, LSL, and OBG 
containing groundwater samples collected from Site 15. The specific samples contained in these 
data packages, the analyses performed, and a usability summary are presented in Table 2.1-1. 
All of these samples were properly preserved, shipped under a COC record, and received intact 
by the analytical laboratory. The validated laboratory data are presented in Attachment A-1 . 

Data validation was performed for all samples in accordance with the most current editions 
of the NYSDEC ASP and the USEPA Region I1 SOPS for organic and inorganic data review. 
This data validation and usability report is presented by analysis type. 

2.1.1 BTEX 

The following items were reviewed for compliancy in the BTEX analysis: 

Custody documentation 

Holding times 

Surrogate recoveries 

Matrix spikelmatrix spike duplicate(MS1MSD) precision and accuracy 

Matrix spike blank (MSB) accuracy 

Laboratory method blank and fieldltrip blank contamination 

GCMS instrument performance 

Laboratory control sample (LCS) recoveries 

Sample result verification and identification 

Initial and continuing calibrations 

Internal standard area counts and retention times 

Field duplicate precision 

Quantitation limits 

Data completeness 

These items were considered compliant and acceptable in accordance with the validation 
protocols. 
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Usability 

All BTEX sample results were considered usable following data validation. 

The quality assurance objectives for measurement data included considerations for precision, 
accuracy, representativeness, completeness, and comparability. The BTEX data presented by 
LSL were 100% complete and usable. The validated BTEX laboratory data are presented in 
Attachment A- I. 

2.1.2 PCB's 

The following items were reviewed for compliancy in the PCB analysis: 

Custody documentation 

Holding times 

Surrogate recoveries 

MSJMSD precision and accuracy 

MSB recoveries 

Laboratory method blank and field equipment blank contamination 

Sample result verification and identification 

Initial calibrations 

Performance evaluation mixtures 

Verification calibrations 

Analytical sequence 

Cleanup efficiency 

Chromatogram quality 

Field duplicate precision 

Quantitation limits 

Data completeness 

These items were considered compliant and acceptable in accordance with the validation 
protocols, with the exception of surrogate recoveries. 

Surrogate Recoveries 

Recoveries of sample surrogates were compliant and within QC advisory limits with the 
exception of the low recoveries for decachlorobiphenyl (QC limit 52-134%R) in samples 
MW- 12s (48%R), MW- 1 6 (3 5%R), and EQUIPBLANK (44%R). Validation qualification was 
not required for these samples since only one surrogate was outside QC advisory limits. 
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Usability 

All PCB groundwater sample results were considered usable following data validation. 

Summary 

The quality assurance objectives for measurement data included considerations for precision, 
accuracy, representativeness, completeness, and comparability. The PCB groundwater data 
presented by Galson were 100% complete and all data were considered usable and valid. The 
validated data are tabulated and presented in Attachment A-1 . 

2.1.3 Iron 

The following items were reviewed for compliancy in the iron analyses: 

Custody documentation 

Holding times 

Initial and continuing calibration verifications 

Initial and continuing calibration, laboratory preparation, and equipment blank 
contamination 

Matrix spike recoveries 

Laboratory duplicate precision 

Inductively coupled plasma (ICP) interference check sample (ICS) 

Laboratory control sample 

ICP serial dilution 

Sample result verification and identification 

Field duplicate precision 

Quantitation limits 

Data completeness 

These items were considered compliant and acceptable in accordance with the validation 
protocols with the exception of blank contamination. 

Blank Contamination 

All initial and continuing calibration blanks and the field equipment blank did not contain 
iron contamination. However, the laboratory preparation blank associated with all groundwater 
samples contained iron at a concentration of 337.1 pgL.  Therefore, all groundwater iron results 
less than the validation action concentration of 1685.5 p g L  (five times the concentration of the 
blank) were considered not detected and qualified "U". The contamination present in this blank 
may be due to interference from the ICP ICS. 

- - 
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Usability 

All iron sample results were considered usable following data validation. 

Summary 

The quality assurance objectives for measurement data included considerations for precision, 
accuracy, representativeness, completeness, and comparability. The iron data presented by LSL 
were 100% complete and all data were considered usable and valid. The validated iron 
laboratory data are tabulated and presented in Attachment A-1 . 

2.2 SURFACE SOIL 

Data review has been completed for data packages generated by Galson containing surface 
soil samples collected from Site 15. The specific samples contained in these data packages, the 
analyses performed, and a usability summary are presented in Table 2.2-1. All of these samples 
were properly preserved, shipped under a COC record, and received intact by the analytical 
laboratory. The validated laboratory data are presented in Attachment A-2. 

Data validation was performed for all samples in accordance with the most current editions 
of the NYSDEC ASP and USEPA Region I1 SOPS for organic and inorganic data review. This 
data validation and usability report is presented by analysis type. 

2.2.1 PCBs 

The following items were reviewed for compliancy in the PCB analysis: 

Custody documentation 

Holding times 

Surrogate recoveries 

MSIMSD precision and accuracy 

a MSB recoveries 

Laboratory method blank contamination 

Sample result verification and identification 

Initial calibrations 

Performance evaluation mixtures 

Verification calibrations 

Analytical sequence 

Cleanup efficiency 

Chromatogram quality 

Quantitation limits 

a Data completeness 
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These items were considered compliant and acceptable in accordance with the validation 
protocols, with the exception of MSMSD precision and accuracy. 

MSMSD Precision and Accuracy 

All of the MSMSD precision results (relative percent differences; RPDs) and accuracy 
results (percent recoveries; %Rs) were considered compliant and within QC acceptance limits 
during spiked analyses with the exception of the MSMSD recoveries for PCB-1254 (184%R/ 
163%R; QC limit 60-130%R) during the spiked analyses of SS-18. Validation qualification of 
the unspiked sample results for SS-18 was not warranted due to this noncompliance since sample 
surrogate recoveries were within QC acceptance limits. 

Usability 

All PCB surface soil sample results were considered usable following data validation. 

Summary 

The quality assurance objectives for measurement data included considerations for precision, 
accuracy, representativeness, completeness, and comparability. The PCB surface soil data 
presented by Galson were 100% complete and all data were considered usable and valid. The 
validated data are tabulated and presented in Attachment A-2. 

-- - 
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TABLE 2.1-1 

SUMMARY OF SAMPLE ANALYSES AND USABILITY 
HANCOCK AIRFIELD - SITE 15 

SURFACE SOIL 

SAMPLE ID MATRIX SAMPLE DATE PCBs 

SS-17 (0-1) Soil 113 010 1 OK 

SS-18 (0-1) Soil 1 I3 010 1 OK 

SS-19 (0-1) Soil 113 010 1 OK 

SS-20 (0-1) Soil 1 13010 1 OK 

TOTAL SAMPLES: 

Notes: OK - Sample analysis considered valid and usable. 
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VALIDATED SURFACE SOIL LABORATORY DATA 
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PHOTOGRAPHIC LOG 
PARSONS ENGINEERING SCIENCE, INC. 

PROJECT: Site 15, Hancock Airfield 
PROJECT #: 738483.04010 

LOCATION: Syracuse, NY 
Client: 174" Fighter WingJAir National Guard 

Status as of: 1/01 
Description: View of drillers collecting soil samples at MW-21 with split spoon sampler. 
Photo by: E.J. Ashton 

Status as of: 1/01 
Description: View of drillers installing PVC well screen and casing for monitoring well MW-21. 
Photo by: E.J. Ashton 
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PHOTOGRAPHIC LOG 
PARSONS ENGINEERING SCIENCE, INC. 

PROJECT: Site 15, Hancock Airfield LOCATION: Syracuse, NY 
PROJECT #: 738483.04010 Client: 174h Fighter WingIAir National Guard 

Status as of: 1/01 
Description: View of drillers installing sand pack for monitoring well MW-21. 
Photo by: E.J. Ashton 

Status as of: 1/01 
Description: View of drillers installing bentonite seal for monitoring well MW-21. 
Photo by: E.J. Ashton 
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PHOTOGRAPHIC LOG 
PARSONS ENGINEERING SCIENCE, INC. 

PROJECT: Site 15, Hancock Airfield LOCATION: Syracuse, NY 
PROJECT #: 738483.04010 Client: 174" Fighter WingIAir National Guard 

Status as of: 
Description: View of monitoring well MW-21 installed with flushmount cover placed over well. 
Photo by: E.J. Ashton 

Status as of: 1/01 
Description: View of monitoring well MW-21 with concrete pad and flushmount. 
Photo by: E.J. Ashton 
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PHOTOGRAPHIC LOG 
PARSONS ENGINEERING SCIENCE, INC. 

PROJECT: Site 15, Hancock Airfield LOCATION: Syracuse, NY 
PROJECT #: 738483.04010 Client: 174' Fighter WingIAir National Guard 

Status as o f  1/01 
Description: View of driller cutting off at grade protective steel casing and PVC well casing to pre-existing double-cased monitoring well 
filled with cementlbentonite slurry prior to removal of PVC and protective steel casing. 
Photo by: E.J. Ashton 

Status as of  1/01 
Description: View of pre-existing double-cased monitoring well MW-12D filled with cementlbentonite slurry up to grade.. 
Photo by: E.J. Ashton 
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PHOTOGRAPHIC LOG 
PARSONS ENGINEERING SCIENCE, INC. 

PROJECT: Site 15, Hancock Airfield LOCATION: Syracuse, NY 
PROJECT #: 738483.04010 Client: 174" Fighter WingIAir National Guard 

Status as o f  1/01 
Description: View of pre-existing double-cased monitoring well MW-12D abandoned. Concrete patch over abandoned well. 
Photo by: E.J. Ashton 

Status as of: 1/01 
Description: View of driller developing monitoring well MW-21 with dedicated tubing and pump. 
Photo by: E.J. Ashton 
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PHOTOGRAPHIC LOG 
PARSONS ENGINEERING SCIENCE, INC. 

PROJECT: Site 15, Hancock Airfield LOCATION: Syracuse, NY 
PROJECT #: 738483.04010 Client: 174"' Fighter WingIAir National Guard 

Status as of: 1/01 
Description: View of decontaminating equipment with steam cleaner. 
Photo by: E.J. Ashton 
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PHOTOGRAPHIC I,OG - - -  - 
PARSONS ENGINEERING SCIENCE, MC. 

PROJECT: Site 15, Hancock Airfield LOCATION: Syracuse, NY 
PROJECT #: 738483.04010 Client: 174" Fighter WingIAir National Guard 

Status 
Description: View of monitoring well MW-I 1 installed. 
Photo by: E.J. Ashton 

Status as of  1/01 
Description: View of monitoring well MW-22 with concrete pad and flushmount. 
Photo by: E.J. Ashton 
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PHOTOGRAPHIC LOG 
PARSONS ENGINEERING SCIENCE, INC. 

PROJECT: Site 15, Hancock Airfield LOCATION: Syracuse, NY 
PROJECT #: 738483.04010 Client: 174"' Fighter WingIAir National Guard 

Status as oE 1/01 
Description: View of monitoring well MW-23 with concrete pad and flushmount. 
Photo by: E.J. Ashton 

Status as of: 1/01 
Description: View of drillers iniecting cementlbentonite slum, into pre-existing double- cased monitoring well MW-12D during abandonment acti 
Photo by: E.J. Ashton 
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PHOTOGRAPHIC LOG 
PARSONS ENGINEERING SCIENCE, INC. 

PROJECT: Site 15, Hancock Airfield LOCATION: Syracuse, NY 
PROJECT #: 738483.04010 Client: 174' Fighter Wing/Air National Guard 

Status as of: 1/01 
Description: View of drillers drilling with potable water at double-cased monitoring well MW-12D. 
Photo by: E.J. Ashton 

Status as of: 1/01 
Description: View of drillers installing outer stainless steel casing for double-cased monitoring well MW-12D. 
Photo by: E.J. Ashton 
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PHOTOGRAPHIC LOG 
PARSONS ENGINEERING SCIENCE, INC. 

PROJECT: Site 15, Hancock Airfield LOCATION: Syracuse, NY 
PROJECT #: 738483.04010 Client: 174" Fighter WingIAir National Guard 

Status a 
Description: View of double-cased monitoring well MW-12D installed prior to concrete pad and flushmount installation. 
Photo by: E.J. Ashton 

Status as of: 1/01 
Description: View of double-cased monitoring well MW-12D with concrete pad and flushmount. 
Photo by: E.J. Ashton 
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PHOTOGRAPHIC LOG 
PARSONS ENGINEERING SCIENCE, INC. 

PROJECT: Site 15, Hancock Airfield 
PROJECT #: 738483.04010 

LOCATION: Syracuse, NY 
Client: 1 74h Fighter WingIAir National Guard 

> 
Status as oE 1/01 
Description: View of drillers pulling outer protective steel casing at pre-existing monitoring well MW-11 during abandonment activities. 
Photo by: E.J. Ashton 

Status as 
Description: View of drillers iniecting cemenvbentonite slurry into pre-existing monitoring well MW-1 I prior to pulling the PVC well screen and casing from 

Photo by: E.J. Ashton 
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PHOTOGRAPHIC LOG 
PARSONS ENGINEERING SCIENCE, INC. 

PROJECT: Site 15, Hancock Airfield LOCATION: Syracuse, NY 
PROJECT #: 738483.04010 Client: 174" Fighter WingIAir National Guard 

Status as of: 1/01 
Description: View of drillers extracting PVC well screen and casinn from pre-existing monitoring well MW-11 during abandonment activities.. 
Photo by: E.J. Ashton 

Status as of: 1/01 
Description: View of drillers re-installing monitoring well MW-11. 
Photo by: E.J. Ashton 
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Parsons Lnghmwbrg Science Inc. 
A Unit of Parsons Infr8structur0 & Technology Qroup 
290 Elwood Davis Road, Suite 312 Liverpool. New York 13088 (315) 451-9560 Fax (315) 451-9570 ww.parsons.com 

January 10,2002 

ANGICEVR 
3500 Fetchet Avenue 
Andrews AFB, MD 20762-5 157 
Attn: Badrul Hoda 

RE: Results From Fall 2001 Additional Site Investigation at Hancock Site 15 

Dear Mr. Hoda: 

As you know, Parsons Engineering Science, Inc. (Parsons ES) worked with the Air National Guard 
and the 174& Fighter Wing to conduct additional site investigation work this Fall at Hancock Site 15. 
This additional work was performed in accordance with the October 2001 Work Plan for the Time 
Critical Removal Action at Site 15 approved by the State of New York Department of Environmental 
Conservation (NYSDEC) with minor deviations as described herein. Also, the NYSDEC approved the 
scope of the December investigation work based on conversations and emails that were a follow-up to the 
October work. 

The purpose of the additional groundwater investigation work was to more completely define the 
extent of groundwater impacted at the downgradient portion of Site 15 and also offsite across Molloy 
Road at the Brooklawn Golf Course. In addition, and as indicated in Section 3 of the October 2001 
Design Report for the removal action, Parsons ES also sampled drainage swale sediment to better assess 
the extent of PCBs within sediment west of the pump house on site. The purpose of this letter is to report 
findings from the October - December 2001 site investigation efforts. A summary of results from the golf 
course groundwater monitoring effort has already been shared with the Department and with the golf 
course owner. 

October 2001 Groundwater Investigation Effort 

The October 2001 groundwater investigation effort included collection of groundwater samples at 
six new locations 50 to 150 feet south (downgradient) of Molloy Road, as shown in Figure 1 (no Figure 1 
with my copy). The samples were collected from temporary (direct push) well points, and analyzed for 
both BTEX and PCBs using USEPA Method 8260 and USEPA Method 8082, respectively. Samples 
were not filtered prior to analysis. As agreed with the Department prior to drilling, samples at four of the 
six locations were collected from shallow groundwater 10 to 15 feet below ground surface, while samples 
at the other two locations were collected fiom 30 to 40 feet below ground surface. In addition, samples of 
groundwater were collected fiom eleven previously installed monitoring well points (MW-2, MW-6D, 
MW-9, MW- 1 1, MW- 14, MW- 15, MW- 19, MW-20, MW-2 1, MW-22, and MW-23). The only deviation 
from the work scope specified in the approved work plan was sampling of MW-14 in place of MW-6s 
due to 0.1 foot of floating non-aqueous-phase liquid being measured at MW-6s. 

On October 3, 2001, a total of six temporary soil borings (PARGP-1 through PARGP-6) were 
installed at the Brooklawn Golf Course across Molloy Road from Hancock Field, using the direct push 
technique. Approximate locations of these six temporary borings are shown on Figure 1. 

At four of the six temporary soil boring locations (all except PARGP-2 and PARGP-6), the soil 
borings were advanced to the shallow groundwater table using a portable Geoprobe drilling rig and direct 
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push sampling techniques. Soil borings PARGP-2 and PARGP-6 were advanced to 30 to 40 feet below 
ground surface in order to assess conditions of deeper groundwater, immediately above a silty clay (till) 
zone. The silty clay (till) was believed to exist starting at a depth of 30 to 40 feet below ground surface 
based on drilling logs generated from previous site investigations. Soil samples were collected 
continuously over the entire depth of each boring. Soil samples retrieved from the borings were 
classified, visually inspected for signs of staining, screened for the evolution of organic vapors with a 
photoionization detector (PID), and logged in the field by an experienced Parsons geologist. 
Unconsolidated deposits encountered during the soil sampling generally consisted of fine to medium 
sand, fine gravel, and soft to stiff, low to medium plastic clay. A stiff, silty clay (till) was encountered at 
a depth of approximately 39 to 40 feet below ground surface, as expected. 

Immediately following the drilling of each temporary soil boring, a four-foot, stainless steel 
screened sampler was advanced to the groundwater zones located within the lithologic formation at each 
of the boreholes. The sampler was placed between 12 to 16 feet below ground surface within boreholes 
PARGP-1, 3, 4 and 5, between 26 and 30 feet below ground surface within borehole PARGP-2, and 
between 39 and 40 feet below ground surface within borehole PARGP-6. Following placement of the 
stainless steel sampler within the subsurface, ~ e f l o n ~ ~  tubing and a stainless steel check valve were 
placed into the hollow drilling rods that led down to the stainless steel sampler and connected to a low- 
flow peristaltic pump. Groundwater was then extracted from the borehole. Approximately 1.0 gallon of 
groundwater was purged from each borehole. Groundwater samples were then collected and analyzed for 
benzene, toluene, ethylbenzene, and xylenes (BTEX) by EPA Method 8260 and polychlorinated 
biphenyls (PCBs) by EPA Method 8082. 

In addition, the depth to water was also measured prior to sample collection using an electronic 
contact probe. The depth to water was measured from the top edge of the stainless steel drilling rod 
located within the subsurface at each drilling location. The distance between the top of the stainless steel 
drilling rod and ground surface was then calculated and used to determine the estimated depth to the 
water table. The depth to groundwater at each of the six temporary boreholes at the golf course ranged 
between 8.5 and 1 1.5 feet below ground surface. 

Upon completion of the drilling and sampling at each soil boring location, the stainless steel sampler 
was removed from the ground. The borehole was then abandoned by backfilling the entire depth of the 
boring with any excess soil cuttings generated during the boring and subsequently filling any remaining 
void space with a bentonite slurry. A topsoil cap was then placed over each temporary borehole. 

Groundwater analytical results for samples from the six temporary boreholes and for samples from 
the onsite monitoring wells are summarized in Table 1. Groundwater analyses were provided by Galson 
Laboratories of East Syracuse, NY for PCBs and by Life Science Laboratories of East Syracuse, NY for 
BTEX. Laboratory data were validated by a trained and experienced chemist that has validated previous 
data from other New York State Superfund sites. Data validation work was done in accordance with 
work plan quality assurance procedures. The data are fully useable, although some data qualifiers were 
added by the validator to the qualifiers assigned by the laboratories. 

Results from the October 2001 groundwater investigation show the following: 

Water levels measured during October 2001 show flow direction and gradient consistent with 
previous groundwater monitoring efforts at this site. Water levels were approximately 1.3 to 1.8 
feet lower during the October 2001 monitoring than during January 2001. Measurable 
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nonaqueous-phase liquid was found only at MW-6s at a thickness of 0.1 foot. Sheens were 
detected at MW-21 and MW-22 but not at any of the other monitoring wells. 

PCBs were found in groundwater from only one monitoring well sampled (MW-2 1) at 0.20 part 
per billion of Aroclor-1260. Soil in the area of MW-21 is being removed as part of the time- 
critical removal action (as is MW-21 itself); 

The magnitude of BTEX observed in groundwater at Hancock Site 15 is similar to what was 
monitored at Site 15 previously (see Figure 2); and 

Two of the six direct push locations (PARGP-3 and PARGP-5) where Parsons sampled 
groundwater at the Brooklawn golf course across Molloy Road from Hancock show BTEX 
concentrations exceeding State groundwater quality standards. 

The two golf course locations where BTEX was found were shallow (12 to 14 feet below ground 
surface) temporary direct push points directly south of MW-19 and within 100 feet of Molloy Road. 
Groundwater at the golf course is not being used, and volatile compounds detected in the golf course 
groundwater were not detected in airspace analyzed using a field detector. No soil staining or odors were 
noted during the field effort. 

December 2001 Groundwater Investigation Effort 

Based on the October 2001 results, it appeared the Hancock Site 15 BTEX plume extends within the 
shallow zone onto the golf course located south of Site 15. So, as a follow-up effort during the week of 
December 17, 2001, and after obtaining concurrence from you on the work scope, Parsons and a 
subcontracted driller pushed temporary shallow wellpoints into place at 15 locations south (i.e., 
downgradient) of the October 2001 golf course wellpoints. Laboratory results from the December work 
were all nondetect for BTEX and MTBE in shallow groundwater. 

The October and December 200 1 investigation work show that the extent of the BTEX plume on the 
golf course is limited to approximately 100 feet in a north-south direction into the golf course from 
Molloy Road. The deeper zone at the golf course is not impacted based on results from two deeper direct 
push holes drilled during October 2001. Consistent with plume shape north of Molloy Road on 
Government property, the east-west extent of the plume on the golf course appears to be within a 
relatively narrow 100 to 150-foot wide zone. The depth to groundwater adjacent to Molloy Road was 
nine to 12 feet below ground surface during this additional investigation effort. Results from the 
groundwater monitoring conducted during October and December 2001 are summarized in Table 1 and 
Figure 1. These results match well with modeled results for BTEX based on first order degradation of 
BTEX within the groundwater. 

Parsons recommends that ANG address impacted groundwater beneath the golf course as part of the 
long-term remedial action for Site 15 at Hancock ANG Base across Molloy Road from the golf course. 
Work to design and install an in-situ extraction system would encompass the small, northernmost portion 
of the golf course where groundwater has been impacted. Extraction system components could be kept 
below ground surface as much as reasonably possible so as not to affect use of the golf course except 
possibly when the system is being installed. There is no observed risk to golf course users that comes 
from this impact based on visual observations and based on no detectable volatile organics found within 
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the airspace from PID readings made within the temporary boreholes at the golf course during the 
October and December 2001 investigation efforts. 

Fall 2001 Swale Sediment Sampling Effort 

As presented in a previous report (Parsons ES, May 2001), fourteen surface sediment samples (SS- 
07 through SS-20) were collected previously from the two swales located southwest and northeast of the 
former Pump House. A total of 1.5 and 1.6 parts per million (ppm) of PCBs were found previously in 
two sediment samples from the swale southwest of the former Pump House (see Figure 3) (Figure 3 not 
included in my copy). Other swale sediment samples all had either non-detectable levels of PCBs or PCB 
levels below 1 ppm. Additional sediment sampling was conducted by Parsons on October 1, 2001 in the 
swale southwest of the former Pump House to confirm that concentrations of PCBs exceed the NYSDEC 
cleanup criteria of one ppm for surface soils. Two sediment samples (SS-19A and SS-07A) were 
collected from the previous sample locations with detectable PCB concentrations (SS-19 and SS-07) in 
the bottom of the swale. 

Sediment samples were collected in the same manner as during the previous swale sediment 
sampling work using a stainless steel hand-driven auger. The auger was decontaminated between each 
soil boring location in accordance with approved work plan procedures. Each surface sediment sample 
was collected from 0 to 1 foot below ground surface and submitted to Galson Laboratories for PCB 
analysis using USEPA SW-846 Method 8082. 

Analytical results of the soil samples SS-07A and SS-19A during the October 1, 2001 sampling 
indicated that the PCBs concentrations in the swale sediments are below 1 ppm at both sample locations. 
Based on these results, the samples taken further down gradient in the swale were not analyzed. A 
summary of the analytical results of the soil samples SS-07A and SS-19A collected during the October 1, 
2001 sampling event, as well as previous results from the December 2000 event, is shown in Table 2. 
Based on these most recent results, and given the grassy nature of the swale that minimizes potential 
sediment erosion, excavation of sediments in the swale southwest of the former Pump House is not 
planned as part of the time-critical removal action. This is consistent with the removal action as 
documented in the November 2001 Final Design Report (see Drawing C-2 in particular). 

Please contact me if you have any questions about the contents of this letter. 

Sincerely, 

PARSONS ENGINEERING SCIENCE, INC. 

David B. Babcock, P.E. 
Project Manager 

Attachment 

cc: T. Sager, 1 74th FW 
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Table 1 Fall 2001 Groundwater Analytical Results 



TABLE 1 

PARSONS CNOINEERINO SCIENCE, UUC 



TABLE 1, continued 

October 2001 Sampling 

Detected Compound Summary 

PARSONS ENOINE~RINO SCIENCE, INC 



TABLE 1, continued 

Detected Compound Summary 

PARSONS ENOINESRINO SCleNCL, INC. 
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Table 2 Swale Sediment PCB Results At Hancock Site 15 Swale 
Locations Where PCBs Were Detected Above 1 Part Per Million 

ppm - part per million (equivalent to milligram per kilogram) 

U - not detected at the specified reporting limit. 

Parameter 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 
- 

Sample ID: 

Units 

PPm 

PPm 

PPm 

PPm 

PPm 

PPm 

PPm 

December 2000 

SS-19 

0.12 U 

0.12 U 

0.12 U 

0.12 U 

0.12 U 

0.12 U 

1.6 

October 2001 

SS-07 

0.11 U 

0.11 U 

0.1 1 U 

0.11 U 

0.11 U 

0.11 U 

1.5 

SS-19A 

0.041 U 

0.041 U --- 
0.041 U 

0.041 U 

0.041 U 

0.041 U 

0.5 

SS-07A 

0.098 U 

0.098 U 

0.098 U 

0.098 U 

0.098 U 

0.098 U 

0.73 
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Laboratory Analysis Report 
mm For 

Parsons Engineering Science 
llli 

Project Number: 740741.02010 - LSL Project Number: 01 12705 
Life Science Laboratories, Inc. warrants, to the best of its knowledge and belief, the accuracy of the analytical test results contained in this report, but makes no 
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This report was reviewed by: 
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-- -Dvnn I unr ANALYSIS REPORT -- 
Parsons Engineering Science 

Project No.: 740741.02010 

Dave Babcock 

Phone Number: (315) 451-9560 

LSL Project No.: 0112705 
Authorization: Report Date: 10122101 

Sample ID: MW-9 
Source: Hancock ANG B, Site 15 
Sample Matrix: NPW 

LSL Sample ID: 0112705-001 

Date Sampled: 101912001 

-- 
Parameter(~) Results Units Analysis Date and Time 

(1) EPA 8260 BTEX 
Benzene 

Toluene 

Ethyl benzene 

Xylenes (Total) 

Surrogate (4-BFB) 

Surrogate (Tol-d8) 

Surrogate (1,2-DCA-d4) 

<1 ugfl 

<1 ugfl 

<1 ugA 

<1 ugA 

105 %R 

94 %R 

107 %R 

Sample ID: MW-20 
Source: Hancock ANG B, Site 15 
Sample Matrix: NPW 

- -- 
(I) EPA 8260 BTEX 

Benzene 

Toluene 

Ethyl benzene 

Xylenes (Total) 

Surrogate (CBFB) 

Surrogate (Tol-d8) 

Surrogate (1,2-DCA-d4) 

LSL Sample ID: 0112705-002 

Date Sampled: 101912001 

Results Units 

<1 ugn 

<1 ugn 

<1 ug/l 

2.1 ugn 

110 %R 

94 %R 

108 %R 

Analysis Date and Time 

Sample ID: Field Equip. Blank 
Source: Hancock ANG B, Site 15 
Sample Matrix: NPW 

Parameter(s) 
( I )  EPA 8260 BTEX 

Benzene 

Toluene 

Ethyl benzene 

Xylenes (Total) 

Surrogate (4-BFB) 

Surrogate (ToI-d8) 

Surrogate (13-DCA-d4) 

LSL Sample ID: 0112705-003 

Date Sampled: 101912001 

Results Units Analysis Date and Time 

<I ugn 

<1 ugA 

<1 ugn 

<1 ugn 

118 %R 

89 %R 
112 %R 

- 

Life Science Laboratories, Inc. Page 2 of 6 

Analysis performed at NYS DOH ELAP Number: (1) 10248, (2) 10900, (3) 11667 



Parsons Engineering Science Dave Babcock 

I Phone Number: (315) 451-9560 

Project No.: 740741.02010 LSL Project No.: 0112705 

Authorization: Report Date: 10/22/01 
R 

Sample ID: MW-20 MS 
Source: Hancock ANG B, Site 15 LSL Sample ID: 0112705-004 

Sample Matrix: NPW Date Sampled: 10/9/2001 

Parametet(s) -- 
Results Units Analysis Date and Time 

I (1) EPA8260 BTEX 
Benzene 116 %R 10/17/01 

Toluene 94 %R 10117101 

I Ethyl benzene 92 %R 10117101 

Xylenes (Total) 92 %R 10/17/01 

Surrogate (4-BFB) 
I Surrogate (Tol-d8) 

Surrogate (IJ-DCA-d4) 

Sample ID: MW-20 MSD 
Source: Hancock ANG B, Site 15 

Sample Matrix: NPW - 
Parameter(s) 

(I) EPA 8260 BTEX 

Benzene 

Toluene 

Ethyl benzene 

Xylenes (Total) 

Surrogate (4-BFB) 

Surrogate vol-d8) 

Surrogate (1,2-DCA-d4) 

LSL Sample ID: 0112705-005 

Date Sampled: 10/9/2001 

Results Units Analysis Date and Time 

4 RPD 1011 710 1 

3 RPD 10/17/01 

<1 RPD 10/17/01 

4 RPD 10117/01 

108 %R 10117/01 

96 %R 10/17/01 

118 %R 10117101 
- - - -  

Sample ID: MW-11 - Source: Hancock ANG B, Site 15 
Sample Matrix: NPW 

LSL Sample ID: 0112705-006 

Date Sampled: 10/9/2001 

M Pammeter(s) Resuk Units Analysis Date and Time 

(I) EPA 8260 BTEX 
Benzene 18 ugfl 10/17/01 

L. Toluene 

Ethyl benzene 

<1 ugn 

3.2 u@ 

Xylenes (Total) <1 ugll 10/17/01 
.I 

Surrogate (4-BFB) 106 %R 10/17/01 

Surrogate (Tol-d8) 83 %R 10/1 7/01 
111 surrogate (19-DCA-d4) 109 %R 1011 7/01 

I 

Life Science Laboratories, Inc. Page 3 of 6 

Analysis performed at NYS DOH EIAP Number: (1) 10248, (2) 10900, (3) 11667 
.I 



Parsons Engineering Science 

Project No.: 740741.02010 

Authorization: 

Dave Babcock 

Phone Number: (315) 451-9560 

LSL Project No.: 0112705 

Report Date: 10/22/01 

Sample ID: MW-15 
Source: Hancock ANG B, Site 15 

Sample Matrix: NPW 

LSL Sample ID: 0112705-007 

Date Sampled: 101912001 

Parametet(s) Results Units Analysis Date and Time 

(1) EPA 8260 BTEX 

Benzene 150 ugn 10117101 

Toluene 

Ethyl benzene 

Xylenes (Total) 83 ugA 10/17101 

Surrogate (4-BFB) 

Surrogate (Tol-d8) 

Surrogate (14-DCA-d4) 117 %R 10/17101 
-- 

Sample ID: T& ~ l a n k  
Source: Hancock ANG B, Site 15 

Sample Matrix: TB 

Parameter(s) 
EPA 8260 BTEX 

Benzene 

Toluene 

Ethyl benzene 

Xylenes (Total) 

Surrogate (4-BFB) 

Surrogate (Tol-d8) 

Surrogate (1J-DCA-d4) 

LSL Sample ID: 0112705-008 

Date Sampled: 1019/2001 

Results Units Analysis Date and Time 

Sample ID: MW-19 - Source: Hancock ANG B, Site 15 

Sample Matrix: NPW 

LSL Sample ID: 0112705-009 

Date Sampled: 10/912001 - Parameter(s) Results Units Analysis Date and Time 
(1) EPA 8260 BTEX 

Benzene 23 ugA 10/17/01 
L Toluene <1 ugA 10/17/01 

Ethyl benzene 

Xylenes (Total) 
m R  Surrogate (4-BFB) 115 %R 10117101 

Surrogate (Tol-d8) 95 %R 1011 7/01 

M 
Surrogate (1J-DCA-d4) 118 %R 10/17/01 

n 
Life Science Laboratories, Inc. Poge 4 of 6 

Analysis performed a t  NYS DOH ELAP Number: (1) 10248, (2) 10900, (3) 11667 
LL 



Parsons Engineering Science 

I 

Project No.: 740741.02010 

Authorization: 

Dave Babcock 

Phone Number: (315) 451-9560 

LSL Project No.: 0112705 

Report Date: 10/22/01 
II, 

Sample ID: MW-21 
Source: Hancock ANG B, Site 15 

Sample Matrix: NPW 

(1) EPA8260 BTEX 
Benzene 

Toluene 

I Ethyl benzene 

Xylenes (Total) 

Surrogate (4-BFB) 
a Surrogate (Tol-d8) 

Surrogate (13-DCA-d4) 

LSL Sample ID: 0112705-010 

Date Sampled: 10/10/2001 

Results Units Analysis Date and Time 

r Sample ID: MW-22 
Source: Hancock ANG B, Site 15 

Sample Matrix: NPW 
a 

Paranteter(s) 

(1) EPA 8260 BTEX 

Benzene 

Toluene 

Ethyl benzene 

Xylenes Votal) 

Surrogate (4-BFB) 

Surrogate (Tol-d8) 

Surrogate (1,2-DCA-d4) 

LSL Sample ID: 

Date Sampled: 

Results Units Analysis Date and Time 

Sample ID: MW-23 
LL Source: Hancock ANG B, Site 15 

Sample Matrix: NPW 

LSL Sample ID: 0112705-012 

Date Sampled: 10/10/2001 

- Pararneter(s) Results Units Analysis Date and Time 
.- 

(1) EPA 8260 BTEX 
Benzene 41 ugn 10/17101 

.I Toluene <1 u g n  10/17/01 

Ethyl benzene 240 ugA 1011 7/01 

Xylenes (Total) 620 ugn 10/17/01 
II 

Surrogate (4-BFB) 104 %R 10117101 

Surrogate (Tol-d8) 97 %R 10/17/01 

bl 
Surrogate (1J-DCA-d4) 115 %R 1011 7/01 

m 
Life Science Laboratories, Inc. Page 5 of 6 

Analysis performed a t  NYS DOH ELAP Number: (1) 10248, (2) 10900, (3) 11667 
I 



Parsons Engineering Science Dave Babcock 

I Phone Number: (315) 451-9560 

Project No.: 740741.02010 LSL Project No.: 0112705 

Authorization: Report Date: 10/22/01 
n 

Sample ID: MW-2 
Source: Hancock ANG B, Site 15 

Sample Matrix: NPW 

LSL Sample ID: 0112705-013 

Date Sampled: 10/10/2001 

Parameter(s) Results Units Analysis Date and Time 
(1) EPA 8260 BTEX 

Benzene 

Toluene 

1 Ethyl benzene 

Xylenes (Total) 

Surrogate (4-BFB) 
I Surrogate (Tol-d8) 

Surrogate (14-DCA-d4) 

<1 ugn 

<1 ugn 

180 ugn 

340 ufl 

110 %R 

107 %R 

120 %R 

II. 

Life Science Laboratories, Inc. Page 6 of 6 

Analysis performed at NYS DOH ELAP Number: (1) 10248, (2) 10900, (3) 11667 
m 
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CHAIN OF CUSTODY RECORD 
LSL North Lab. LSL Central Lab. 
131 St. Lawrence Ave. 5854 Butternut Drive 
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Clients Sample Sample Sample Type P r e s e ~  Containers Analyses Preserv 
Identfflcations . Date Time grablcomp Matrix Added # I sizehype Check L S L I M  

MW- / 7 9 / I  & 5 r: S/X-KLG 2 n ~ f i ) ~ - - p z b @  
M W F Z d  Q V  / I /  6 4 4  4 4& PLb Z I Y H ~ L  /p'- -6 t 60 007 , 
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TfiP &fq+ - -C - Y* 

- 2 1 vmL + -6P6~ 
loi9/c, (7rr kq I A k t ~ ~  P ( e f f i ~ ~  61-7' -8 266 

( 9  . OD9 
Nly, 21 / / I  (f . 1 wcA ebb dm?- 6260 

me rnb Custody Transfers Date 
Sampled By: Askfa, Received By: 
Relinquished By: WL 6 Received By: 
Relinquished By: 

+ Conta~nen thb coc Shipment Method: A, d c&& 
All areas of this Chain of Custody Record MUST b 

Phone: 31 5388-4476 Phone:31W5-1105 
Fax: 31 5-3884061 Fax: 315-445-1301 

Report Address: 
Name: ?%N~~'&,&GR , 1,'A 
Company: -. /4 ~ J V / J ~  1 &-R~*' & 4~ rc& 
weet: z 9~ E ~ U W ~  &/, r-12 3 )  2 
Chy/State: L;J.OI~ d, / 1 / ~  zip: /306P 
Phone: 31 7-. Y - 9, ~ g o  Fax: 3,s -yT/ - 9 ~ 6 0  
Email: 

+ 

I 

Authorization or P.O. # 

Turnaround Time .....- ,....._I- 

N o n a l  

I 

Date Needed or Special Instructions: 

Pre-Authorized 
Next Day' 3--:ye 
2 - ~ a y  • V 

'Additional Charges 
may apply 
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LSLurs onlyr 
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6 1 n e n  thk CO.C Shlpment Method: Recetved Intact: Y .N 
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P n r  

I 

I 
I 

Date Ttme 
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LSL Document Number. q : M . d s  

LSL Sample 8 1 client's sample # 

LSL sample 1 Client's Sample #I 1 

L9007 Form 1 

Time 
r 

Custody Transfers: 

Relinquished By: Received By: 

Relinquished By: Received By: 

-1 Date 

LSL Sample I Cllent's Sample 

I Custody Transfers: l ~ a t e  

Relinquished By: Received By: 1 
Relinquished By: Received By: 

A 

Time #Locked Up? 

I 
\ Custody Transfers: 
Relinquished By: Received By: 
Relinquished By: Received By: 

Tlme 

Date 

[w] 
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Time Custody Transfers: 

Relinquished By: Received By: 

Relinquished By: Received By: 

(-1 Date 

LSL sample 4 Cllent's Sample 11 
Tlme I Custody Transfers: 
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llocked Up? Date 

Relinquished By: Received By: 
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LSL Sample Client's Sample I 
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Relinquished By: Received By: 

I ~ocked  Up? Date 
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9. Sample Tag Nor.: 

1 1. Condition of 
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13. Date R l u x i w d  at bb: 

14. Tune Receivd at bb: 
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Dave Babcock 
I Parsons Engineering Science 

290 Elwood Davis Road, Suite 312 

I 
Liverpool, NY 13088 

Phone: (315) 451-9560 

FAX: (315) 451-9570 

Revised Laboratory Analysis Report 
mm For 

Parsons Engineering Science 

Project Number: 740741.0201 0 

LSL Project Number: 0112792 
Life Science Laboratories, Inc. warrants, to the best of its knowledge and belief, the accuracy of the analytical test results contained in this report, but makes no 
other warranty, expressed or implied, especially no warranties of merchantability or fitness for a particular purpose. By the Client's acceptance andlor use of this 
report, the Client agrees that LSL is hereby released from any and all liabilities, claims, damages or causes of action affecting or which may affect the Client as 
regards to the results contained in this report. The Client further agrees that the only remedy available to the Client in the event of proven nonconformity with 
the above warranty shall be for LSL to re-perform the analytical test(s) at no charge to the Client. The data contained in this report are for the exclusive use of the 
Client to whom it is addressed, and the release of these data to any other party, or the use of the name, trademark or service mark of Life Science Laboratories, - Inc. especially for the use of advertising to the general public, is strictly prohibited without express prior written consent of Life Science Laboratories, Inc. 

a Life Science Laboratories, Inc. 
LSL Central Lab LSL North Lab LSL Finger Lakes Lab 
5854 Butternut Drive 131 St. Lawrence Avenue 16 N. Main St, PO Box 424 

East Syracuse, NY 13057 Waddin%on, NY 13694 Wayland, NY 14572 
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Fax (315) 445-1301 Fax (315) 388-4061 Fax (716) 728-271 1 
NYS DOH ELAP #I0248 NYS DOH ELAP #I0900 NYS DOH ELAP #I1667 

This report was reviewed by: - Date: \\-\-) 
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I; Life ~Xenok ~ a b o z r i e s ,  Inc. 



Parsons Engineering Science 
& 

Sample ID: MW-14 
' Project No.: 740741.02010 

Source: Hancock ANG 

LSL Sample ID: 0112792-001 
Sample Matrix: NPW 

Dave Babcoek 

Phone: (315) 451-9560 

Authorization: 

LSL Project No.: 0112792 

Date Sampled: lO/ll/Ol 

Revised Report Date: 11/1/2001 

Original Report Date: 10/26/2001 
I 

Parameter@) Results Units Analysis Date & Time 
A & 

(0 EPA 8260 BTEX 

Benzene 14 ug/l 1011 7/01 

Toluene <1 ug/l 10117101 

Ethyl benzene 

Xylenes (Total) 

Surrogate (4-BFB) 105 %R 1011 7/01 

Surrogate (Tol-d8) 
Surrogate (1,Z-DCA-d4) 

Life Science Laboratories, Inc. Page 2 of 4 

Analysis performed at NYS DOH ELAP Number: (1) 10248, (2) 10900, (3) 11667 
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Parsons Engineering Science 
L 

Sample ID: MWdD 
Project No.: 740741.02010 

Source: Hancock ANG . ESE Sample ID: 01 12792-002 

Sample Matrix: NPW 

Dave Babcock 

Phone: (315) 451-9560 

Authorization: 

LSL Project No.: 0112792 

Date Sampled: lO/ll/Ol 

Revised Report Date: 11/1/2001 

Original Report Date: 10/26/2001 

Results Units Analysis Date & Time 

(1) EPA 8260 BTEX 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (Total) 
Surrogate (4-BFB) 
Surrogate (Tol-d8) 
Surrogate (1,2-DCA-d4) 

Life Science Laboratories, Inc. Page 3 of 4 

Analysis performed at NYS DOH ELAP Number: (1) 10248, (2) 10900, (3) 11667 



- - REVISED LABORATORY ANALYSIS REPORT - - 
Parsons Engineering Science 

L 

Sample ID: Trip Blank 
' Project No.: 740741.02010 

Source: Hancock ANG 

LSL Sample ID: 0112792-003 

Dave Babcock 

Phone: (315) 451-9560 

Authorization: 

LSL Project No.: 0112792 

Date Sampled: lOlll/Ol 

Sample Matrix: TB Revised Report Date: 111112001 

Original Report Date: 1012612001 
R 

Parameter(s) Results Units Analysis Date & Time 

(7) EPA 8260 BTEX 

~r Benzene <1 ugA 10/17/01 

Toluene <1 ugA 10/17/01 

Ethyl benzene < I  ugA 10/17/01 
m 

Xylenes (Total) <1 ug/l 10/17/01 

Surrogate (4-BFB) 108 %R 10/17/01 

Surrogate (Tol-d8) 90 %R 10/17/01 
L 

Surrogate (1,2-DCA-d4) 109 %R 10/17/01 

Life Science Laboratories, Inc. 
Page 4 of 4 

CI Analysis performed at NYS DOH ELAP Number: (1) 10248, (2) 10900, (3) 11667 



I Mike Broehart 
Parsons Engineering Science 

290 Elwood Davis Road, Suite 312 
I Liverpool, NY 13088 

Laboratory Analvsis rn Report 

Phone: (315) 451-9560 

FAX: (315) 451-9570 

For 
Parsons Engineering Science 

Project Number: 74074.1.0201 0 
L 

LSL Project Number: 01 124.17 
Life Science Laboratories, Inc. wanants, to the best of its browledge and bctid, the accuncy of the analyticnl test results contained in this report, bur m&s no 
other warranty. expnssed or implied, cspcoially no warmtics of merchYrtability or fitnebt; for a pmicular purpose. By the Clima a c m e  andor uw of thk 
nport, the Client a- lhet LSL is  hcrcby ~cleased from any and all liabilities, claims, damages or c a w  of action flecting or which m y  the Client ps 

regards to the mults contained in this report Tht Client fkther agrees that thc only m m l y  available lo the Clicrlt in the went ofproven non-amfdnnity with 
the above wartanty shall be f a  LSL to rcqxiform the annlyt ic~I  test@) at no charge b the Qim ?ht data contained in thk rcporf are for the exclusive use of the 
Client to whom it is addressed. and the release of these data to any other pmy, or the use of the name, wadcnwk or d c e  mark of Life Sciencc ~ t m k s ,  

r. Inc. eapcciolly for the use of advertising to the pcncd public, is  st~ictly prohibited without express prior writkn mr.sent of Life Science Labontories, hc. 

Life Science Laboratories, Inc. 
LSL Catrrl Lab LSL Nortb Lab LSL Flnga.Lakca Lab 
5854 Buttemmt Ddve 131 St. Idwrence Avenue 16 N. W n  St, PO Box 424 
East Syracuse, 13057 Wufdingtoq NY 13694 Wayland, nY 14572 
Td. (315) 445-1 105 Td. (315) 388476 Td. (716) 728-3320 
F u  (315) 44S1301 F u  (315) 3884061 Fss (?lQ 728-2771 
NYS DOH ELAP #10248 NYS DOH ELAP #11)900 NYS DOH ELAP #I1667 

 his report was rmiewd by: non: (6-\4-01 



QUICK RESPONSE FAX OF 
LABORATORY R-ESULTS 

Today's Date 

TO: Mike Brochart 

COMPANY: Parsons Engineering Science 

PROJECT lWMBEJR: 740741.02010 

FAX PHONE NUMBER: (315) 451-9570 

FROM: LIFE SCIENCE LABORATORIES, INC. 

LSL PROJECT #: 01 12417 

NUMBER OF PAGES TRANSMTmD: I& 

(INCLUDING COVER PAGE) 

COMMENTS: 

- Thank you for the opportunity to be of service to you. We appredate your business.. If you 
rieed fi~rther assistance, please don't hesitate to contact us. 

rrr Need Help With ... Please Ask for .., 
Qurstiohs About Your Results The Qualjty Department 
Price Quotations 

Ic 
The Client Services Department 

Requests for Sample Kits or Scheduling Pickup of Samples The Field Services Department 

Status of Samples Currently Being Analyzed 
I 

The Technical Services Department 

ihis facsimiIe contains CONFIDENTIAL ][MsORMATION which may also t e  legally privileged rmd is intended only for the use ofthe 
named above. If you are not the intended recipient of this facsimile, or thc employee tar agent responsible for delivering it to 
recipient, you are hereby noti5cd that any dissemination or mpyi ng of this facsimile is pmhiiitcd. If you have received this 

.atximile in error, p l w  notify us by telephone and reuun the original to us via the U.S. Postd -- Service. Thank You. 

If you do not receive all of the pages, please contact us imn1ediatt:ly at (315) 445-1105, 

LIFE SCIENCE LABORATORIES, INC. 
5854 Butternut Drive, E Syracuse, NY 13057 

k 



Parsons Engineerfng Science Mike Brocihart 

Phone Number: (315) 451-9560 

Project No.: 740741.02010 LSL Project No.: 0112417 
Autborizatlon: Report Date: 10/19/01 

Sample ID: PARGP - 4 
Source: 18[anmkANGB LSL Sample ID: 0112417-001 

Sample Maw: NPW,ASP Date Sampled: 10/3/2001 

P~oatelmfs) Results Unit! - Analysis Date and T h e  
(1) WA 8260 BTEX 

Benzene 

Toluene 

Etbyl benzene 

X Y ~ S  Pow 
Surrogate (CBFB) 115 % 10/1210J 

Surrogate Col-dS) 69 % 10/12/01 

Surrogate (13-DCA-d4) 106 % 16/12/01 

Sample ID: PARGP - 4D 
Source: Hancock ANGB 
Sample Matrix: NPW,ASP 

LSL Samj~le ID: 0112417-002 
Date Sampled: 10/3/2001 

P ~ e t 6 r ( s )  ResuUs Unus Analysis Date and T h e  
(1) EPA 8260 BTEX 

Benzene <I ug/l 10112/01 

Tolmcne 
Ethyl benzene 
Xylenes flotnl) 

Surrogate (4-BFB) 

Surrogate pol-dB) 

i Oil 2/01 

10/12/01 

l0llUOl 

10/1 210 1 

10112/61 
Surrogate (1,Z-DCA-d4) 102 % 1 011 210 1 

Sample II): 'PARGP - 3 
Source: Hancock ANGB 
Sample Matrix: NPW,ASP 

LSL Sample W: 0112417603 
Date Sampled: 10/3/2001 

P~rameter(s) Results Units Analysis DM# and Time - 
( f )  EPA 8260 BTEX 

Toluene 
Ethyl benzene 

Xylenes flotnl) 
Surrogate (4-BFB) 

Smmgnte (Tol-dS) 

Life Science Laboratories, h e .  page24 4 

Analysis performed at NYS DOH ELAP Number: (1) 10248, (2) 10900, (3) 11667 



-- LABORATORY ANALYSIS REPORT -- 
Parsons Engineering Science Mlke Bmbart 

Phone Number: (315) 451-9560 

Project No.: 740741.02010 LSL Project No.: 0112417 

Authorization:, Report Date: 10/19/01 

Sample ID: PARGP - 5 
Source: Eancock ANGB LXL Sample ID: 0112417-004 

Sample M a e  NPW,A!3P Date Sampled: 1OnMOOl 

ParameterCs) Results Un& Analysis Date and Time - 
(I)  EPA 8260 BTEX 

&nzwt 95 ugn 10/12/01 

Toluene 

Ethyl benzene' 

Surrogate (4-BFB) 106 % 10/12/01 

Surrogate (ToM8) 93 % 1W12/01 

Sample ID: PARGP - 1 
Source: Hancock ANGB LSL Sample ID: 0112417-005 

Sample Matrix: NPW,ASP Date Sampled: 10/3/2001 

Paranteter(s) Resuk Units Anrrlysk Datc and Time 
(1) EPA 8260 BTEX 

Benzene c1 ufl 10/12/01 

Toluene 

Ethyl benzene 

Xylenes (Total) 
Surrogate (4-BFB) 

Surrogate (Tol-d8) 

$ m a t t  (19-DCA-d4) 
- - -. -- 

Sample ID: PEGP - 2 
Source: Hancock ANGB LSL Sample ID: 0112417-006 

Sample Matrh: NPWMP Date Saqpled: 10/3/2001 

Parameter(s) Resulrs U& AnaQsis Date and Time 

(1) EPA 8260 BTEX 

Toluene <1 ugll 10/12/01 

Ethyl benzene 4 ugll 10/12/01 

Xylenes (Total) 

Surrogate (4-BFB) 

Surrogate (TOMB) 

Surrogate (It-DCA-d4) 

1 

Life Science Laboratories, Lnc. Page 3 01 4 

Andysis performed at NYS DOH ELAP Number: (1) 10248, (2) 10900, (3) 11667 



-- LABORATORY ANALYSIS REPORT - 
Parsoas Engineering Science Mike Broc3at-t 

Project No.: 740741.02010 

Authorization: 

Phone Number: (315) 451-9560 

Lm, Project No.: 0112417 

Report Date: 1 On 9/01 - 

Sample ID: PARGP - 6 
Source: Hadcock ANGB 

SampleMatrk NPW,ASP 
LSL Sample ID: 0112417-007 

DP te Sampled: 1013L2001 

Parameter(s) Resulks Unitr An- Date and Time 
(1) EPA 8260 BTEX 

Tol~ene 
Etbyl benzene 
Xylenes ( T o q  

Surrogate (1 J-DCA-d4) 107 % 10112/01 

Sample ID: Trip Blank 
Source: Hnncock ANGB 

Sample Matrix: TB,ASP 
LSZ Sample KD: 0112417-008 

Date Sampled: 10/3/2001 

Paranreler(s) Results Units Analysis Date and T h e  

(1) EPA 8260 BTEX 
Beazene ==I ugfl lWlY0l 
Toluene <1 ugfl 1W12101 

Ethyl benzene 
Xylenes (Total) 

Surrogate (4BFB) 117 % lWlU0l 

Surrogate ml-d8) 91 % 1011 2/01 

b 

Life Science Laboratories, Inc P a p  4 OJ 4 

Analysis performed at NYS DOH ELAP Num'ber: (1) 10248, (2) 10900, (3) 11667 

L 
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Life Science Laboratories, Inc. 
CHAIN OF CUSTODY RECORD 

LSL North Lab. 1SL Central Lab, 
5854 Butternut Drive 131 St. Lawrence Ave, 

Waddlngton, N,Y. 13694 E. ~yracuse, N.Y. 13057 



Dave Babcock 
L Parsons Engineering Science 

290 Elwood Davis Road, Suite 312 

Liverpool, NY 13088 

Laboratory Analysis Report 
For 

Parsons Engineering Science 

Project Number: 740741 
* LSL Project Number: 0115754 

Life Science Laboratories, Inc. warrants, to the best of its knowledge and belief, the accuracy of the analytical test results contained in this report, but makes no 
other warranty, expressed or implied, especially no warranties of merchantability or fitness for a particular purpose. By the Client's acceptance andlor use of this - report, the Client agrees that LSL is hereby released from any and all liabilities, claims, damages or causes of action affecting or which may affect the Client as 
regards to the results contained in this report. The Client further agrees that the only remedy available to the Client in the event of proven non-conformity with the 
above warranty shall be for LSL to re-perform the analytical test@) at no charge to the Client. The data contained in this report are for the exclusive use of the 
Client to whom it is addressed, and the release of these data to any other party, or the use of the name, trademark or service mark of Life Science Laboratories, Inc. - especially for the use of advertising to the general public, is strictly prohibited without express prior written consent of Life Science Laboratories, Inc. This report 
may only be reproduced in ils entirety. No partial duplication ia allowed. The analytical result(s) in this report are only representative of the sampte(s) submitted 
for analysis. LSL makes no claim of a sample's representativeness, or integrity, if sampling was not performed by LSL personnel. 

Life Science Laboratories, Inc. 
LSL Central Lab LSL Nortb Lab LSL Finger Lakes Lab 

5854 Butternut Drive 131 St. Lawrence Avenue 16 N. Main St., PO Box 424 
East Syracuse, NY 13057 Waddington, NY 13694 Wayland, NY 14572 
TeL (315) 445-1105 Tel. (315) 388-4476 TeL (716) 728-3320 
Fax (315) 445-1301 Fax (315) 388-4061 Fax (716) 728-2711 

NYS DOH ELAP 110248 NYS DOH ELAP 110900 NYS DOH ELAP 111667 

This report was reviewed by: Date: I ~ - \%-D\  
I 

' Page 1 



Parsons Engineering Science Dave Babcock 

Phone Number: (315) 451-9560 

Project No.: 740741 LSL Project No.: 0115754 

Authorization: Report Date: 12/18/01 

Sample ID: PARGP-21 
Source: Hancock Air Field, Site 15, Golf Course 

Sample Matrix: NPW,24hr RUSH 
LSL Sample ID: 0115754-001 

Date Sampled: 12/17/2001 

Parametet(s) Resulks Units Analysis Date and Time 
(1) EPA 8260BTEX 

Benzene 

Toluene 

Ethyl benzene 

Xylenes (Total) 

MTBE 

Surrogate (4-BFB) 

Surrogate (ToI48) 
Surrogate (1J-DCA-d4) 

Sample ID: PARGP-20 
Source: Hancock Air Field, Site 15, Golf Course 
Sample Matrix: NPW,24hr RUSH 

Parameter(~) 
(1) EPA 8260 BTEX 

Benzene 

Toluene 

Ethyi benzene 

Xylenes (Total) 

MTBE 

Surrogate (4-BFB) 

Surrogate (Tol-d8) 

Surrogate (1,Z-DCA-d4) 

LSL Sample ID: 0115754-002 

Date Sampled: 12/17/2001 

Results Units -- - 

<1 ugn 

<1 u g n  
<1 u g n  
<1 ug/l 

<1 ugn 

114 % 

108 % 

92 % 

Analysis Date and Time 

Sample ID: Trip Blank 
Source: Hancock Air Field, Site 15, Golf Course 

Sample Matrix: NPW,24hr RUSH 

(1) EPA 8260 BTEX 
Benzene 

Toluene 

Ethyl benzene 
Xylenes (Total) 

MTBE 

Surrogate (4-BFB) 

Surrogate (Tol-d8) 

LSL Sample ID: 0115754-003 

Date Sampled: 12/17/2001 

Results Units Analysis Date and Time 

<1 ugA 

<1 u g n  
<1 ug/l 

<I ugn 

<1 ugn 

107 % 

105 % 

Life Science Laboratories, Inc. Page 2 of 3 

Analysis performed a t  NYS DOH ELAP Number: (1) 10248, (2) 10900, (3) 11667 



Parsons Engineering Science Dave Babcock 

Phone Number: (315) 451-9560 

Project No.: 740741 LSL Project No.: 0115754 
Authorization: Report Date: 12/18/01 

Surrogate (19-DCA44) 91 % lYlW0l 

Sample ID: PARGP-12 
Source: Hancock Air Field, Site 15, Golf Course 

Sample Matrix: NPW,24hr RUSH 
LSL Sample ID: 0115754-004 

Date Sampled: 12/17/2001 

Parameter(s) Results Units Anasis  Date and Time 

(1) EPA 8260 BTEX 
Benzene <1 ugfl 12/18/01 
Toluene <1 ugfl 12/18/01 
Ethyl benzene c1 ugA 12/18/01 
Xylenes (Total) <1 ugA 12/18/01 
MTBE <1 ugfl 12/18/01 
Surrogate (4-BFB) 109 % 12/18/01 

Surrogate pol-d8) 108 % 12/18/01 

Surrogate (1J-DCA-d4) 97 % 1 211 8/01 

Sample ID: PARGP-11 
Source: Hancock Air Field, Site 15, Golf Course 

Sample Matrix: NPW,24hr RUSH 

(1) EPA 8260 BTEX 
Benzene 

Toluene 

Ethyl benzene 

Xy lenes (Total) 

MTBE 

Surrogate (4-BFB) 

Surrogate (Tol-d8) 
Surrogate (13-DCA-d4) 

LSL Sample ID: 0115754-005 

Date Sampled: 12/17/2001 

Results Units Arurlvsis Date and Time 

Life Science Laboratories, Inc. page 3 of 3 

Analysis performed at  NYS DOH ELAP Number: (1) 10248, (2) 10900, (3) 11667 
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Dave Babcock 
LI Parsons Engineering Science 

290 Elwood Davis Road, Suite 312 

e Liverpool, NY 13088 

Phone: (315) 451-9560 

FAX: (315) 451-9570 

Laboratory Analysis Report 
For 

Parsons Engineering Science 

Project Number: 740741 
L. 

LSL Project Number: 01 15975 

Life Science Laboratories, Inc. warrants, to the best of its knowledge and belief, the accuracy of the analytical test results contained in this report, but makes no 
other warranty, expressed or implied, especially no warranties of merchantability or fitness for a particular purpose. By the Client's acceptance and/or use of this 
report, the Client agrees that LSL is hereby released from any and all liabilities, claims, damages or causes of action affecting or which may affect the Client as 
regards to the results contained in this report. The Client further agrees that the only remedy available to the Client in the event of proven non-conformity with the 
above warranty shall be for LSL to re-perform the analytical test(s) at no charge to the Client. The data contained in this report are for the exclusive use of the 

Ih 
Client to whom it is addressed, and the release of these data to any other party, or the use of the name, trademark or service mark of Life Science Laboratories, Inc. 
especially for the use of advertising to the general public, is strictly prohibited without express prior written consent of Life Science Laboratories, Inc. This report 
may only be reproduced in its entirety. No partial duplication ia allowed. The analytical result(s) in this report are only representative of the sample(s) submitted 
for analysis. LSL makes no claim of a sample's representativeness, or integrity, if sampling was not performed by LSL personnel. 

Life Science Laboratories, Inc. 
LSL Central Lab LSL North Lab LSL Finger Lakes Lab 

5854 Butternut Drive 131 St. Lawrence Avenue 16 N. Main St., PO Box 424 
East Syracuse, NY 13057 Waddington, NY 13694 Wayland, NY 14572 
Tel. (315) 445-1 105 Tel. (315) 388-4476 Tel. (716) 728-3320 
Fax (315) 445-1301 Fax (315) 388-4061 Fax (716) 728-2711 

NYS DOH ELAP #I0248 NYS DOH ELAP #I0900 NYS DOH ELAP #I1667 

This report was reviewed by: Date: \2-3\-0\ 
Life ~c ien 'd~abora tor ies ,  Inc. 
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Parsons Engineering Science 

Project No.: 740741 

Authorization: 

Dave Babcock 

Phone Number: (315) 451-9560 

LSL Project No.: 0115975 

Report Date: 12/31/01 

Sample ID: PARGP-10 
Source: Hancock Airfield, Riders Golf Course LSL Sample ID: 0115975-001 

Sample Matrix: NPW Date Sampled: 12/17/2001 

Parameter(s) Results Units Analysis Date and Time 

(1) EPA 8260 BTEX+MTBE 

Benzene <1 ug/l 1212210 1 

Toluene 

Ethyl benzene 

Xylenes (Total) 

MTBE 

<I ug1l 

<I ug/l 

<I ugll 

<I ugll 

Surrogate (4-BFB) 115 %R 1 U2UO 1 

Surrogate (Tol-d8) 107 %R 1 212210 1 

Surrogate (l,2-DCA-d4) 91 %R 1212210 1 

Sample ID: Trip Blank 
Source: Hancock Airfield, Riders Golf Course LSL Sample ID: 01 15975-002 

Sample Matrix: TB Date Sampled: 12/17/2001 

Pararneter(s) Results Units Analysis Date and Time 
- -- - 

(1) EPA 8260 BTEX+MTBE 

Benzene <I ugll 1212210 1 

Toluene <I ugll 1 212210 1 

Ethyl benzene <I ugll 1 212210 1 

Xylenes (Total) <I ugll 1 212210 1 

MTBE <I ug/l 12/22/0 1 

Surrogate (4-BFB) 

Surrogate (Tol-d8) 

Surrogate (1,2-DCA-d4) 101 %R 1 212210 1 

Sample ID: PARGP-7 
Source: Hancock Airfield, Riders Golf Course LSL Sample ID: 01 15975-003 

Sample Matrix: NPW Date Sampled: 12/17/2001 

Parameter($ 
-- 

Results Units 
-- 

Analysis Date and Time 
(1) EPA 8260 BTEX+MTBE 

Benzene <I ugll 1 212210 1 

Toluene < I  ugll I U2210 1 

Ethyl benzene <I ugll 1 212210 1 

Xylenes (Total) <I ugll 12/22/0 1 

MTBE 

Surrogate (4-BFB) 

Surrogate (Tol-d8) 

(1 ugll 

121 %R 

109 %R 

Life Science Laboratories, Inc. Poge 2 of 5 

Analysis performed at NYS DOH ELAP Number: (1) 10248, (2) 10900, (3) 11667 



-- ~ m o v n n  I UK T ANHLY SlY KEPORT -- 
Parsons Engineering Science Dave Babcock 

CI Phone Number: (315) 451-9560 

Project No.: 740741 LSL Project No.: 0115975 

Authorization: 
r 

Report Date: 12/31/01 

Surrogate (1,2-DCA-d4) 98 %R 12/22/0 1 
- -- -- -- 

Sample ID: PARGP-8 
II 

Source: Hancock Airfield, Riders Golf Course LSL Sample ID: 01 15975-004 

Sample Matrix: NPW Date Sampled: 12/17/2001 

a Parameter(s) Results Units Analysis Dote arid Time 
(7) EPA 8260 BTEX+MTBE 

Benzene <I ugA 12125lO 1 
LP 

Toluene -4 ugll 1 212510 1 

Ethyl benzene <I ugA 12/25/0 1 

+ Xylenes (Total) 

MTBE 

Surrogate (4-BFB) 

I Surrogate (Tol-d8) 

Surrogate (1,2-DCA-d4) 93 %R 12/25/0 1 
- - -- 

I 
Sample ID: PARGP-9 
Source: Hancock Airfield, Riders Golf Course 

Sample Matrix: NPW 
m 

Parameter(s) 

(1) EPA 8260 BTEX+MTBE 

Benzene 
LC 

Toluene 

Ethyl benzene 

I Xylenes (Total) 

MTBE 

Surrogate (4-BFB) - Surrogate (Tol-d8) 

Surrogate (1,2-DCA-d4) 

LSL Sample ID: 01 15975-005 

Date Sampled: 12/17/2001 

Results Units Analysis Date and Time 

<I ug/l 

<I ugll 

<I ugll 

<I ug/l 

<1 ugn 

108 %R 

108 %R 

94 %R 
- 

Sample ID: PARGP-15 
Source: Hancock Airfield, Riders Golf Course LSL Sample ID: 01 15975-006 

Sample Matrix: NPW Date Sampled: 12/18/2001 
111 

Parameter(s) 
-- 

Results Units Analysis Date and Time 
(1) EPA 8260 BTEX+MTBE 

I Benzene <1 ugA 12/2510 1 

Toluene <I ugll 12/25/01 

Ethyl benzene <1 ug/l 1212510 1 
rn Xylenes (Total) <I ugfl 12/25/0 1 

MTBE <I ugll 12/25/01 

b 

Life Science Laboratories, Inc. Pnge 3 of 5 

Analysis performed at NYS DOH ELAP Number: (1) 10248, (2) 10900, (3) 11667 



m % -- LABURAI U K Y  ANALT313 n ~ r v n ~  -- 
Parsons Engineering Science Dave Babcock 

Phone Number: (315) 451-9560 

Project No.: 740741 LSL Project No.: 01 15975 

Authorization: Report Date: 12/31/01 
I 

Surrogate (4-BFB) 115 %R I2/2510 1 

Surrogate (Tol-d8) 104 %R 1 212510 1 

I Surrogate (1,2-DCA-d4) 96 %R 1212510 1 

Sample ID: PARGP-13 
Source: Hancock Airfield, Riders Golf Course LSL Sample ID: 0115975-007 

Sample Matrix: NPW Date Sampled: 12/18/2001 

Parameter(s) Results Units Analysis Date and Time 
m 

(1) EPA 8260 BTEX+MTBE 

Benzene <I ugll 1 Z2510 1 

m 
Toluene 

Ethyl benzene 

Xylenes (Total) 

II MTBE 

Surrogate (4-BFB) 111 %R 1212510 1 

Surrogate (Tol-d8) 
.c Surrogate (1,2-DCA-d4) 

Sample ID: PARGP-14 - Source: Hancock Airfield, Riders Golf Course 

Sample Matrix: NPW 

I 
Parameter(s) 

(1) EPA 8260 BTEX+MTBE 
Benzene 

I Toluene 

Ethyl benzene 

Xylenes (Total) 
m MTBE 

Surrogate (CBFB) 

Surrogate (Tol-d8) 
I 

Surrogate (1,2-DCA-d4) 

LSL Sample ID: 

Date Sampled: 

Results Units 

<I ug/l 

-=I ugll 

<I ugll 

-=I ugn 

.<I ug/l 

117 %R 

104 %R 

97 %R 

Attalysis Date arrd Tirn e 

- - 

Sample ID: PARGP-16 ... Source: Hancock Airfield, Riders Golf Course LSL Sample ID: 01 15975-009 

Sample Matrix: NPW Date Sampled: 12/18/2001 

I Parameter(s) Results Units Analysis Date and Tinte 
-- 

(I) Sample on Hold 
S a m p l e m d  n 

1IC 

4 

Life Science Laboratories, Inc. Page 4 of 5 

Analysis performed at NYS DOH ELAP Number: (1) 10248, (2) 10900, (3) 11667 - 



-- LABORATORY ANALYSIS REPORT -- 
Parsons Engineering Science 

Project No.: 740741 

Authorization: 

Dave Babcock 

Phone Number: (315) 451-9560 

LSL Project No.: 0115975 

Report Date: 12/31/01 

Sample ID: PARGP-17 
Source: Hancock Airfield, Riders Golf Course LSL Sample ID: 0115975-010 

Sample Matrix: NPW Date Sampled: 12/18/2001 

Parameter(s) Results Units Analysis Date and Time 

(1) Sample on Hold 

Sample m ~ d t  CtmhyJ 
Sample ID: PARGP-18 
Source: Hancock Airfield, Riders Golf Course LSL Sample ID: 01 15975-01 1 

Sample Matrix: NPW Date Sampled: 12/18/2001 

Parameter(s) Results Units Analysis Date and Time 

(1) Sample on Hold 

sample- &a& 

- 
Life  Sc ience  Labora to r i e s ,  Inc. Page 5 of 5 

Analysis performed at NYS DOH ELAP Number: (1) 10248, (2) 10900, (3) 11667 
.I 





I I I I I I II I my--" - I 
4 

CHAIN OF CUSTODY RECORD 

rrrrTlutrIln 
U_illiuttrIn 
m m  
m u r I r I n  

S D  Sediment TP- Test PitlTank Pit MW- Mon~tonng Well F D  Fuel Dispenser ST- Storm Water W - Water F& Field Bknk (with date) 
SS- Sunace So11 DR- Dwm Waste LC- Leachate MH- Manhole W- Wlb Water S - S o l  1% Trip Blank (with date) 
SB- Subsurface Soll WA- Solld Waste SW- Sucface Water OW- Oil Water Separator OL- Other Liquid (eg. Bum liquid) WB Wash Bhnk (with dale) 

W.,#O~I oring Well Boring OS- Other Solld OW- Drill Water PR- Pip~ng Run 

NO: 31('4 
Parsons Engineering Science. Inc. Revised: 9130198 




