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1 Introduction 

 

FPM Remediations, Inc. (FPM), in association with CAPE Environmental, Inc. (CAPE), has 

been contracted by the Air Force Center for Engineering and the Environment (AFCEE) to 

evaluate Land use Controls/Institutional Controls (LUC/ICs) at Spill Site (SS) 023 (Building 20 

Area of Concern (AOC)).  This Closure Report has been prepared through contract number 

FA8903-10-D-8595-0014. 
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2 SS023 (Building 20 AOC) 

 

2.1 Site Description 

 

Building 20 is located in the southeastern central part of the former Griffiss Air Force Base 

(AFB) at the northeast corner of Otis Street and Ellsworth Road.  Building 20 is the Locomotive 

Roundhouse, which was used to store and service diesel locomotives.  Lubricants and diesel 

locomotive parts were used and stored in the roundhouse, while polychlorinated biphenyls 

(PCBs) containing hydraulic fluids were used in the locomotives.  In 1985, during the renovation 

of Building 20, the steam distribution system and the floor drain system were found to be broken 

which allowed waste fluids to leak into a cavity beneath the floor.  Approximately 150 to 200 

gallons of a free-flowing oily liquid entered the cavity.  Remediation of this area resulted in 157 

55-gallon drums of liquid waste and contaminated soils being removed. 

 

2.2 Previous Investigations 

 

2.2.1 Subsurface Investigation 

 

In 1986, a subsurface investigation was conducted in the vicinity of the northwest corner of 

Building 20.  Five soil borings were advanced through the concrete floor inside the building and 

one grab groundwater sample was collected from each soil boring.  One permanent monitoring 

well, B20MW-1, was installed approximately 10 feet north of the northwest corner of the 

building.  Soil sampling results revealed residual hydrocarbon contamination in all borings and 

residual metals near the surface in the northwest and southwest corners of the building (outside). 

In 1992, B20MW-1 was sampled on a quarterly basis.  Volatile Organic Compounds (VOCs), 

Semi-Volatile Organic Compounds (SVOCs), and metals were detected; glycols were reported 

during two of the four sampling events. 

 

2.2.2 Remedial Investigation 

 

In 1994, a Remedial Investigation (RI) was performed at the Spill Site (SS)023 [Building 20 

Area of Concern (AOC)] that included the installation of six soil borings, the collection of one 

grab groundwater sample from one of the soil borings, the installation and sampling of two 

groundwater wells (B20MW-2 and -3), and the sampling of the existing well B20MW-1.  All 

sampling locations are illustrated in the Building 20 AOC RI report provided in Appendix A. 

 

Analysis of the soil samples collected during the RI field screening indicated that SVOCs 

exceeded the levels to-be-considered (TBCs) for soils in shallow soils (0 – 2 ft bgs) at boring 

B20SB-5 (sample B20SB-5B).  The SVOCs included benzo(a)anthracene, chrysene, 

fluoranthrene, phenanthrene, and pyrene.  When the RI results are compared to the current NYS 

Unrestricted Use Soil Cleanup Objectives (Table 375-6.8, 6 NYCRR Part 375, December 2006), 

only benzo(a)anthracene and chrysene are above the unrestricted use soil cleanup objectives. 

 

Metals exceeded the TBCs in deeper soils at B20SB-2 and -4; however, all metal concentrations, 

excluding chromium, were above background screening levels.  Chromium was detected at 

location B20SB-2 with a concentration of 27.7 J milligrams per kilogram (mg/kg).  The 
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background screening level identified during the RI for chromium is 22.6 mg/kg and the J data 

qualifier indicates that the concentration is an estimate.  In addition, the chromium concentration 

is below 30 mg/kg, which is the current NYS Unrestricted Use Soil Cleanup Objectives (Table 

375-6.8, 6 NYCRR Part 375, December 2006).  

 

Groundwater samples indicated the presence of SVOCs, metals, one pesticide, and total 

recoverable petroleum hydrocarbon (TRPH) detections above the applicable or relevant and 

appropriate requirements (ARARs).  All sampling results are presented in the Building 20 AOC 

RI Report provided in Appendix A. 

 

As part of the RI, a baseline risk assessment was performed to evaluate the current and future 

(industrial use) potential risks to human health and the environment associated with 

contaminants of concern (COCs) found in the soils and groundwater at the site.  Highest risk 

levels (carcinogenic and non-carcinogenic) were associated with exposure of industrial workers 

to contaminants in groundwater.  The total carcinogenic risk was 1 x 10
-4

, equal to the upper end 

of the United States Environmental Protection Agency (USEPA) target risk range, and the hazard 

index (HI) was 2.0, which is above the acceptable level of 1.  An ecological risk assessment was 

also performed at the site.  The assessment identified that there were no complete exposure 

pathways for ecological receptors. 

 

2.2.3 Interim Remedial Action 

 

Based on the SVOC exceedances in soil samples collected at location B20SB-5 during the RI, 

Ocuto Blacktop and Paving Environmental Services conducted an Interim Remedial Action 

(IRA) at the Building 20 AOC from 1998 to 1999.  The IRA Report is provided as Appendix B.  

Activities included the removal of concrete, soil excavation, and capping of pipelines and floor 

drains.  A 4 foot, 7 inch by 6 foot excavation was completed in October 1998 in the northwest 

corner of the building.  Approximately 2.1 cubic yards were excavated.   

 

One confirmatory sample was collected from the bottom of the excavation and analyzed for 

VOCs, SVOCs, and PCBs.  All sample results were below the project clean limits.  Additionally, 

the results were lower than the current NYS Unrestricted Use Soil Cleanup Objectives (Table 

375-6.8, 6 NYCRR Part 375, December 2006), including benzo(a)anthracene and chrysene.   

 

2.3 Record of Decision 

 

The Record of Decision (ROD) for the Building 20 AOC was issued by the Air Force in June 

2001 and signed by the USEPA in September 2001.  The ROD is provided as Appendix C.  

Based on the previous investigations and environmental conditions at the site, the selected 

remedy for the Building 20 AOC is land use control/institutional controls (LUC/ICs) for 

industrial/ commercial use and groundwater use restrictions.  The ROD states that: 

 

 The property will be designated for industrial/commercial use unless permission is 

obtained from the USEPA, New York State Department of Conservation (NYSDEC), and 

the New York State Department of Health (NYSDOH); and 
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 The owner or occupant of the property shall not extract, utilize, consume, or permit to be 

extracted any water from the aquifer below the ground surface within the boundary of the 

property unless such owner or occupant obtains prior written approval from the 

NYSDOH. 

 

2.4 Groundwater Long Term Monitoring 

 

The Air Force performed annual groundwater sampling at the Building 20 AOC in April 2001, 

March 2002, March 2003, and March 2004 at monitoring wells B20MW-1, -2, and -3 for SVOCs 

and metals (total and dissolved).  No SVOCs were detected at any of the sampling locations 

during these sampling events.  Metals exceedances were reported at all of the sampling locations 

during each sampling event.  The metals exceedances reported in the total metals analysis 

included cadmium, chromium, iron, magnesium, and sodium.  Only iron and sodium exceeded 

NYS Groundwater Standards in the 2004 sampling round.  The metals exceedances reported in 

the dissolved metals analysis included selenium and sodium. 

 

The exceedances reported in the total metals analysis were attributed to suspended solids in the 

samples (FPM, November 2004).  This is based on the lower number of metals concentrations 

and number of exceedances observed in the corresponding dissolved metals analysis.  The 

exceedances reported in the dissolved metals analysis were below the reporting limit (selenium) 

or were attributed to road salt application (sodium).  Based on the sampling results from 2001 to 

2004, no further groundwater monitoring was recommended at the site and monitoring ceased.  

The Building 20 AOC section of November 2004 On-Base Groundwater AOCs Long Term 

Monitoring (LTM) Report is provided as Appendix D. 

 

The remaining Building 20 AOC monitoring wells were decommissioned during the Round 5 

well decommissioning event performed in winter 2008/2009.  This decommissioning was 

performed with USEPA approval. 

 

2.5 Site Closure 

 

No further action (NFA) at the Building 20 AOC is recommended.  Annual groundwater LTM 

from 2001 to 2004 confirmed that all groundwater COC concentrations were below NYS 

Groundwater Standards or attributed to background conditions.  Additionally, contaminated soil, 

identified during the RI at B20SB-5, was excavated from the site and confirmatory soil sampling 

confirmed that soil cleanup objectives were met.  The confirmatory soil sampling results were 

also below the current NYS Unrestricted Use Soil Cleanup Objectives (Table 375-6.8, 6 NYCRR 

Part 375, December 2006). 
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1.0 BACKGROUND AND HISTORY

This section of the Remedial Investigation (RI) report describes the physical location and site

characteristics of the Building 20 Locomotive Roundhouse Area of Concern (AOC) and summarizes the

site's history and previous site uses.

1.1 SITh BACKGROUND

Building 20, the Locomotive Roundhouse, is located in the south-central portion of the base (Figure 1.1).

The Building 20 AOC is located to the west of the Lot 69 AOC and the Coal Storage Yard AOC. In

1985, as part of the steam distribution system project, a new steam entrance into Building 20 was to be

constructed at approximately 5 feet below grade at the northwest corner of the building. The construction

contractor encountered a concrete conduit at this elevation which housed a previously abandoned steam

line. Upon penetration of the foundation, a free-flowing oily liquid was encountered, and approximately

150 to 200 gallons of the liquid entered the excavation. It was determined that a floor drain system

within the building had, over the years, developed a break which allowed waste fluids to leak into a

cavity beneath the floor. This liquid was released into the excavation when the foundation was

penetrated.

Review of the design blue prints for Building 2D indidatés that floor drains were connected to the sanitary

system. The ultimate point of discharge from the sanitary system associated with Building 20 is to the

Rome Publicly Owned Treatment Works (POTW). All recoverable liquid and contaminated soil,

concrete, and debris encountered were containerized in 55-gallon drums. Since polychlorinated biphenyls

(PCB) hydraulic fluids were sometimes used in locomotives, it was assumed that PCBs may be present;

therefore, cleanup was accomplished accordingly. A total of 16 drums of liquid and 141 drums of

contaminated soil, concrete, and debris were removed from the excavation and beneath the floor slab.

Subsequent analysis of the excavated material reported 109 parts per million (ppm) PCBs, 700 ppm lead,

and 446,000 ppm oil and grease. The material was transferred from U.S. Air Force (USAF) custody to

the Defense Reutilization and Marketing Office and was subsequently disposed of by an U.S.

Environmental Protection Agency (EPA)-approved contractor in 1987 (GAFB, 1987).

2588-0211.2lF 1-I
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1.2 PREVIOUS INVESTIGATIONS

In 1986, Hydro-Environmental Technologies, Inc., (HET) performed subsurface investigations at the

northwest corner of Building 20. Five soil borings were advanced through the concrete floor inside the

building (Figure 1.2). Soil sampies were collected at 2-foot intervals to ground water (encountered at

8 feet below grade). A grab ground-water sample was also collected from each boring. One monitoring

well, B2OMW-1, was installed approximately 10 feet from the northwest corner of the building (HET,

1986); however, ground water was not sampled from this well. Soil samples and grab ground-water

samples from each borehole were analyzed for oil and grease, metals [total metals in aqueous samples,

Extraction Procedure Toxicity (EPTOX) metals in soils], PCBs, and 1,1,1-trichloroethane. The results

of this sampling effort are summarized in Table 1.1. Residual hydrocarbon contamination, detected as

oil and grease, was found in all borings. Residual metals contamination (cadmium, chromium, lead, and

zinc) was found primarily in boring Bi near the surface in the northwest corner of the building, and

boring 85, located in the southwest corner of the building and drilled in the southernmost service pit and

adjacent to the floor drain. PCBs were not detected in any samples, and 1,1,1 -trichloroethane was found

in the ground-water sample from boring 85 at 0.003 ppm.

In 1992, as part of the quarterly ground-water sampling initiative, monitoring well B2OMW-l was

sampled for four consecutive quarters. Samples were analyzed for volatile organic compounds, semi-

volatile organic compounds, pesticides, total metals, hexavalent chromium, cyanide, and glycols. The

results are presented in Table 1.2. Acetone, chioromethane and methylene chloride were the volatiles

detected in the ground water, and diethylphthalate was the only semi-volatile detected. Barium, calcium

chromium, iron, magnesium, manganese, nickel, potassium, sodium and zinc were the metals detected,

and glycols were detected in two of the four quarters of sampling. Pesticides and cyanide were not

detected in any of the quarterly ground-water sampling events.

In accordance with the Federal Facility Agreement and Resolution of Disputes between the USAF, U.S.

Environmental Protection Agency, Region II (EPA) and the NYSDEC, an RI was performed at this AOC

to evaluate the nature, levels and extent of potential contamination at the site and perform a baseline risk

assessment to evaluate the potential effects of chemicals of potential concern (COPCs) on human health

and the environment. The following sections overview the field investigations performed at the AOC

a
2588-021l.21F 1-2
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during the RI, report the results of the investigations, present the baseline risk assessment, and provide

conclusions and recommendations for this site based on the data and risk assessment. Background

information pertaining to Griffiss AEB and the RI is presented in Volume 1.

2588-0211.21F 1-3
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2.0 SITE-SPECIFIC INVESTIGATIONS

The purpose of the following sections is to describe the field sampling program performed at the Building

Q ALOC. The field investigation activities performed at the Building 20 AOC included the following:

• Drilled six soil borings in the area of the former leaking floor drain

• Collected 19 soil samples from the soil borings for on-site field screening
analysis

• Collected four soil samples for confirmatory analysis by the off-site laboratory

• Collected one grab ground-water sample from one of the soil borings

• Drilled, installed, and developed two ground-water monitoring wells

• Collected soil samples from the monitoring well soil borings for visual soil
classification; submitted four samples for geotechnical analysis

• Performed tests on the two newly installed monitoring wells (i.e., slug tests) to
determine hydraulic conductivity.

• Collected ground-water samples from each iiewly installed well and one existing
well

• Performed topographic and sample location surveys of the monitoring wells

The procedures for visual soil classification, drilling, soil sampling, temporary monitoring well

installation, grab ground-water sampling, borehole abandonment, monitoring well installation, well

development, slug testing, ground-water sampling, and the methods used for geotechnical analyses

performed during the RI are described in Volume 1 ófthls report.

2.1 SURFACE FEATURE INVESTIGATION

Topographic and location surveys were performed by Whitfield Engineering, Inc., at the Building 20

AOC The topographic survey established elevatibiis at 2-foot intervals and the location survey
established horizontal and vertical coordinates for the soil boring and ground-water monitoring well

locations. The plotted topographic survey contour lines are shown on the site maps for this AOC.

2588-0211.21F 2-1
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2.2 CONTAMINANT SOURCE INVESTIGATION

In May 1992, a visual site reconnaissance was performed at the Building 20 AOC. Data from previous

investigations following the cleanup activities at the site indicated the presence of additional contaminated

soil and ground water. The purpose of this investigation was to determine whether residual contamination

exists in the soils and ground water at the site.

2.3 SOIL INVESTIGATION

The following sections discuss the investigations performed that involved the subsurface soil and ground-

water conditions at the site.
-

2.3.1 Soil Boring Drilling and Sampling V

Six soil borings designated B2OSB-1 through B2OSB-6, were drilled to ground water by Parratt-Wolff, p
Inc. Soil borings B2OSB-1 through B2OSB-3 were completed on June 20, 1994, and borings B2OSB-4,

B2OSB-5, and B2OSB-6 were completed on July 6, 1994. Borings B2OSB-1 through B2OSB-3 and B2OSB- a
5 were drilled at the northwestern corner inside Building 20 and borings B2OSB-4 and B2OSB-6 were

drilled at the northwestern corner outside the building. Figure 2.1 shows the location of the soil borings

and the HTW Drilling Logs for the soil borings drilled at the Building 20 AOC are included in

Appendix A.
w

Soil samples were collected at 2-foot intervals from the soil surface, below the concrete, to boring

completion in each soil boring. Soil sample identification and soil sample intervals for each soil boring

are listed below: sa
Soil Sample Deoth

Soil Sample Identification [feet below Eround surface (baa)]

B2OSB-lb Ito 3 -v
B2OSB-lc 3 to 5
B2OSB-ld 5 to 7 j
B2OSB-2b 0.5 to 2
B2058-2c 2 to 4
B2OSB:2d 5to7
8205B-2e 7 to 9

2588-0211.21F 2-2
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Soil Samole Depth
Soil Sample Identification Ifeet below Eround surface (bas1

B2OSB-3b 0.5 to 2
B2OSB-3c 2 to 4
B2OSB-3d 4 to 6

B2OSB-4b 0 to 2
B2OSB-4c 2 to 4
B2OSB-4d 4 to 6

B2OSB-Sb 0.5 to 2.5
B2OSB-5c 2.5 to 4.5
B2OSB-Sd 4.5 to 6.5
B2OSB-5e 6.5 to 8.5

B2OSB-6b 4.75 to 6.75
B2OSB-6c 6.75 to 8.75

Soil samples collected from E2OSB-1 through B2OSB-3 were submitted to the on-site chemical laboratory

(MEA, Inc.) for field screening for volatiles, semi-volatiles and pesticideslPCBs. Three additional soil

borings (B2OSB-4 through B2OSB-6) were located based on the field screening results. Soil samples were

collected from the additional borings and submitted to MEA, Inc., (MEA) for on-site field screening for

volatiles, serni-volatiles, pesticidesfPCBs, and metals. The field screening results are included in

Appendix E.

Based on the field screening results of all the soil samples, ten percent of the samples with positive hits

of metals and semi-volatiles and three of the least contaminated samples were to be submitted to the off-

site chemical laboratory for confirmatory analyses. Soil samples from borings B2OSB-1 through B2OSB-3

were collected in June 1994 and the soil samples from borings B2OSB-4 through B2OSB-6 were collected

in July 1994. Only one sample, B2OSB-Sb, contained semi-volatiles, based on the field screening. This

sample and three of the least contaminated (i.e., lowest concentration of metals) were submitted for

confirmatory analysis. The four samples submitted for confirmatory analysis were B2OSB-ld, B2OSB-2d,

B2OSB-4d and B2OSB-Sb. The confirmatory samples were submitted to RECRA Environmental, Inc.,

(RECRA) for analysis. Soil samples B2OSB-4d and B2OSB-5b were recollected in November 1994 and
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analyzed for Methods 8240, 8270, 8080, 418.1, and 6010 (metals). The samples were submitted to

Lancaster Laboratories, Inc., (Lancaster) for reanalysis.

The samples collected and the chemical analyses performed are listed in Table 2.1. The analytical

parameters and methods performed are listed in Table 2.2.

2.3.2 Grab Ground-Water Sampling

A temporary round-water monitoring well was installed in boring B2OSB-2 to collect a grab ground-

water sample using a decontaminated Teflon"' bailer. The well was installed instead of advancing the

HydroPunch'" II ground-water sampling tool, as originally proposéd, düè to the slow ground-water

recharge rates and the ineffectiveness of the HydroPunch"' II tool at other AOCs at Griffiss AFB (see

Field Adjustment Form 7-1 in Appendix A of Volume 1). c
One grab ground-water sample, designated B2OHP-2, was collected from the temporary monitoring well S
on June 20, 1994. The sample was subñiittedio MEA for dñ-ftTefiéld screening for volatiles and semi-

volatiles. The sample was not submitted to the off-site chemical laboratàry. The field screening results

are included in Appendix E.

The temporary well was not developed prior to sampling and no hydraulic conductivity test was

performed on the well. The well was removed from the soil boring after sampling and the boring was

abandoned.

2.4 GROUND-WATER INVESTIGATION

the following sections óusthélodition, installation, development, slug testing, and sampling of the

ground-water monitoring wells.

w
2.4.1 Monitoring Well Locations

Two ground-water monitoring wells, designated B2OMW-2 and B2OMW-3, were installed at the Building —
20 AOC on May 27, 1994, at predetermined locations. The monitoring well locations are shown on
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Figures 2.1 and 2.2. Monitoring well B2OMW-1, also shown on Figure 2.1, was installed prior to the

RI, as discussed in Section 1.0.

2.4.2 Monitoring Well Drilling and Installation

The monitoring wells were drilled and installed on May 27, 1994. The HTW Drilling Logs and the Well

Installation Diagrams for the monitoring wells are presented in Appendix B. Soil samples were collected

from the monitoring well soil borings continuously at 2-foot intervals from the soil surface below the

asphalt to 10 feet bgs and at 5-foot intervals from 10 feet bgs to boring completion.

Two soil samples from each boring were submitted to the off-site physical laboratory for geotechnical

analysis based on their stratigraphic and hydrogeologic significance. At a minimum, one soil sample

from the unsaturated zone in the soil boring and one sample from the saturated zone were submitted for

analysis. The soil samples submitted for geotechnical analysis were:

Monitoring Well Boring Deoth Interval (feet bus)

B2OMW-2 2to4
15 to 17

B2OMW-3 6 to 8
lSto 17

The results of the geotechnical analyses are presented in Appendix C.

2.4.3 Monitoring Well Development

The two newly installed monitoring wells at the Building 20 AOC were developed on June 20, 1994.

Monitoring well development water was discharged to the ground surface adjacent to the well, as

approved by the New York State Department of Environmental Conservation (NYSDEC). Well

Development Data Sheets are located in Appendix B.
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2.4.4 Slug Testing

Slug tests were performed on monitoring wells B2OMW-2 and B2OMW-3 on July 8, 1994, to evaluate

the hydraulic conductivity of the screened interval for each well. The results of the reduction of the slug

test data (drawdown curves) are included in Appendix D.

2.4.5 Ground-Water Sampling

Dedicated stainless steel bladder pumps and associated equipment were installed in the two newly installed

monitoring wells prior to collecting ground-water samples. Ground-water samples, designated B2OMW- 1,

B2OMW-2 and B2OMW-3, were collected from the two newly installed wells and the one previously

existing well on August 7 and August 8, 1994. The ground-water samples were submitted to Lancaster

for chemical analysis. The chemical analyses performed on these samples are listed on Table 2.1. The

analytical parameters and methods performed are listed on Table 2.2.

The three Building 20 monitoring wells were resampled on April 4, 1995, and the samples were

submitted to Lancaster for reanalysis. Wells B2OMW-l and B2OMW-2 were re-sampled for Methods

507, 508, 515.1, 632, 9012, and 525.1, and well B2OMW-3 was resainpled for Method 525.1. The

re-sampling for Methods 507, 508, 515.1, 632, and 9012 was necessary because sample fractions for

these analytes were not collected with the original samples. The samples were re-analyzed for Method

525.1 because the original analytical results were rejected during the data quality evaluation process.

V
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3.0 SITE-SPECIFIC PHYSICAL CHARACTERISTICS

The following section describes the geological and hydrological properties which were evaluated during

the investigation at the Building 20 AOC.

—
3.1 SITE SIcflING

Building 20 is located in the central portion of the base, along the southern margin of the industrial

complex. The site vicinity is in an area of low topographic relief estimated at approximately 3 feet.

3.2 SURFACE-WATER HYDROLOGY

Building 20 is not located near any major surface drainage features. The site is located approximately

1,450 feet west of Rainbow Creek, which flows into Sixmile Creek, and approximately 1,500 feet

northeast of Threemile Creek. The run-off from the west portion of Building 20 flows to Threemile

Creek, and run-off from the east portion of the site flows to Sixmile Creek.

3.3 SOILS

Based on the field description of the soils encountered in soil borings B2OSB-1 through B2OSB-6 and

monitoring wells B2OMW-2 and B2OMW-3 (below the concrete inside the building and below the asphalt

outside the building), the shallow soils consisted of fine to medium sand with silt and/or gravel.

Soil boring B2OSB-1 was terminated at 7 feet bgs, boring B2OSB-2 was terminated at 7.5 feet bgs,

borings B2OSB-3 and B2OSB-4 were terminated at 8 feet bgs, boring B2OSB-5 was terminated at 8.5 feet

bgs, boring B2OSB-6 was terminated at 8.75 feet bgs, and borings B2OMW-2 and B2OMW-3 were

terminated at 20 feet bgs.

The subsurface soils encountered in thefl soft borings, based on the visual classifications in the field, were

generally fine sand with variable silt and gravel ranging from 2 to 20 feet bgs. The field descriptions

and geotechnical classifications of the soil samples collected from the soil borings are included in Table

3.1.
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3.4 STRATIGRAPRY

Subsurface informationobtained from the drilling of soil borings and monitoring wells at Building 20 was w

incorporated into a generalized cross section which includes information obtained from the RI. The cross

section is a west-east transect. The location of the cross section is shown on Figure 3.1, and the cross

section is shown on Figure 3.2.

The correlations shown on Figure 3.2 are interpreted from field descriptions of strata encountered in the

depicted soil borings. In some cases, correlations extend between strata which were either not fully

penetrated, for which sample recoveries were insufficient for soil description, or for which soil samples

were not collected. -

Figures 3.1 and 3.2 are attempts to correlate unconsolidated glacial deposits (silt, sand and gravel

combinations), represented by natural and fill materials, overlying glacial till material (clay, silt, sand,

gravel and rock fragments) and bedrock (shale). The depths to ground water encountered during drilling

are shown for soil borings depicted on the cross section.

33 HYDROGEOLOGY

aS
Monitoring well B2OMW-2 was installed to a depth of 17.2 feet below the top of the well casing (T'OC)

and well B2OMW-3 was installed to a depth of 17.2 feet TOC. Both wells were installed as flush-mount -—

wells, with a protective manhole cover over each well. Based on the historic well diagrams, well
S

820MW-I was installed to a depth of 20 feet TOC, and installed with approximately 2.44 feet of riser

stickup, inside a protective steel easing. '9

—

The shallow ground water investigated at Building 20 exists under unconfined conditions within the

unconsolidated aquifer. The saturated zone at Building 20 was encountered while drilling, at depths

ranging from 4 feet bgs to 8.5 feet bgs during drilling of the RI soil borings.

The following is a summary of ground-water levels and the dates measured, and the measuring point

(T'OC) and ground-water elevations of the wells used to determine the ground-water flow direction at the

Building 20 AOC.

2588-0211.2lF 3-2 aa
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Well No.

Static Water
Level (ft. TOC)

Msiurement bite
Measuring Pt.

Elevation (ft. TOQ
Water Level

Elevation ifi.)

B2OMW-l 9.33 I 12-01-92
9.90 I 03-04-93
9.29 / 06-08-93
9.61 I 09-13-93

9.48 / 09-04-94

467.22

467.22
467.22
467.22

467.19(a)

457.89
457.32

457.93

457.16

457.71(b)
B2OMW-2 7.44 I 99-04-94 465.09 457.65(b)
B2OMW-3 7.38 / 09-04-94 465.02 457.64(b)

(a) Well B2OMW-1 was resurveyed at the time the RI wells at Building 20
were surveyed.

(b) Ground-water elevations used to determine the ground-water flow
direction.

Wells B2OMW-2 and B2OMW-3 were installed during the RI with well B2OMW-1 being installed during

the previous investigation at Building 20. The historic ground-water levels measured in well B2OMW-1,

prior to the RI, were recorded during the Griffiss AFB quarterly sampling project.

The ground-water flow direction at the Lot 69AOC is tà the west-northwest curving towards the west-

southwest at Building 20, as shown on Figure 3.3. The ground-water flow direction was generated using

the "Surfer"" computer program, Version 4.15, (produced by Golden Software, Inc.) using the Kriging

gridding (all search) method for measured water levels.

Slug tests were performed on wells B2OMW-2 and B2OMW-3 to estimate the hydraulic conductivity at

each well location. The data generated from the in-situ testing were reduced using the AQTESOLV"

computer program, Version 2.0 (Duffield and Rumbaugh, 1994). The program uses the Bouwer and Rice

method of estimating the hydraulic conductivity (K) of the formation (Bouwer, 1989). The ground-water

level measurements recorded during the "slug in" (rising head) phase of the test were determined to be

unsuitable for the estimation of hydraulic conductivity, based on the influence of the unsaturated sandpack

on these measurements; therefore, the hydraulic conductivity estimates were based on measurements

recorded during the "slug out" (falling head) phase of the test.
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The hydraulic conductivity values estimated for the monitoring wells are:

Well Estimated Hydraulic Conductivity
[feet per minute (ftlmin)J

B2OMW-2 0.013

B2OMW-3 0.039
-

Based on the assigned hydraulic conductivity of 2.08 x 1ff2 ft/mm, a modeled hydraulic gradient of

0.0018 feet/foot (ft/fl), and an estimated effective porosity of 20 percent (expressed as a decimal), the

ground-water flow rate was calculated to be 98.39 feet/year (ft/yr) using the Dárcy equation:

v = x 525,600
no

where:
V = average ground-water flow velocity, in ft/yrK = average hydraulic conductivity, in ft/mm

= hydraulic gradient, in ft/ft
525,600 = number of minutes in a year (conversion factor)

ii,, = porosity

w

w

w

a
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4.0 NATURE AND EXTENT OF CONTAMINATION

This section contains information on the nature and extent of contamination at the Building 20 AOC.

Jnformation is presented on the sampling program results, analytical results, and interpretation of the

analytical results grouped by sample media. The discussion in this section focuses on the chemicals

which were detected at concentrations greater than the potential applicable or relevant and appropriate

requirements (ARARs), to-be-considered (cRC) criteria, and background levels. The potential ARARs,

TBCs, and background levels are presented and defined in Volume 1.

4.1 CONTAMINANT SOURCES

Possible contaminant sources at this AOC include the leaking floor drain inside the northwest corner of

the building discovered in 1985 when an oily liquid drained into an utility excavation. High

concentrations of oil and grease measured in the excavated materials suggest oils and hydraulic fluids

associated with the maintenance of locomotives as a possible source of the oily liquid. The sump located

inside the northwest entrance to the building has been identified as another possible contaminant source.

4.2 SAMPLING PROGRAM AND ANALYFICAL RESULTS

This section of the report provides results for the sampling and analysis program. Subsurface soil and

ground water were sampled to assess contamination associated with the leaking floor drain.

The complete analytical results are provided in Appendix F. The results of the data quality evaluation

for chemical samples collected at this AOC were provided in the "RI Analytical Data Technical

Memorandum No. 23," dated January 1995 and the letter addendum dated June 1995 (LAW, 1995a,b).

4.2.1 Soil Investigation

Soil samples were collected and analyzed from the contaminated soil removed from the excavation

performed in 1985. Five soil borings were drilled inside Building 20 in 1986 by ilydro-Environmental

Technologies, Inc. (HET, 1986). Four soil samples were collected from each soil boring drilled inside

the building for chemical analysis for that investigation. For the RI in 1994, six soil borings were drilled
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and soil samples (19 soil samples) were collected for field screening by MEA on June 20 (B2OSB-1

through B2OSB-3) and July 26, 1994 (B2OSB-4 through B2OSB-6). Four soil samples were selected for

confirmatory analysis, based on the field screening results.

The analytical results of the soil samples collected for the HET investigation in 1986 are presented in

Table 1.1. In the 1986 investigation, oil and grease were detected in all four soil samples collected from

borings Bi, B2, B3 and 55, and in three of the soil samples collected from boring B4. The highest

concentration of oil and grease was detected in the shallow soil sample collected from B 1 (at 65 ppm),

located in the northwest corner of the building. Lead was detected in the deeper soil samples collected

from borings 54 and 55 (at 0.13 ppm in both samples), and zinc was detected in all four soil samples

collected from borings B2, 53, 54 and B5, and in three soil samples collected from boring B!. The

highest concentration of zinc (0.09 ppm) was detected in the deep soil sample collected from boring 53.

Overall, the highest concentrations of oil and grease were detected in the shallow soil samples from the

borings, and the highest concentrations of zinc were detected in the deeper soil samples from the soil
—

borings. —a
Level II Field Screeninz Results

The analytes detected in the soil samples collected for field screening in 1994 for the RI are included in

Table 4.1. Figure 4.1 illustrates detections of analytes in the field screening of the soil samples at the

soil boring locations. a
Two semi-volatiles and eight metals were detected in the soil samples during field screening. The semi- a
volatiles (fluoranthene and pyrene) were detected in the 0.5- to 2.5-foot soil sample from boring B2OSB- I
5. Of the metals detected, aluminum, calcium, iron, magnesium and manganese were detected in all the —

soil samples analyzed. Calcium, cobalt, and zinc were the only metals detected at concentrations above

the potential TBCs and background screening levels. Cobalt was detected in the 5-to 7-foot sample from

boring B2OSB-2, and zinc was detected in the 6.8- to 8.8-foot sample from B2OSB-6. Calcium was

detected in the 0- to 2-foot sample, the 2- to 4-foot sample, and the 5- to 7-foot sample from boring

B2QSB-2 at 185,275 mg/kg; 198,017mg/kg; and 134,199 mg/kg, respectively, and in the 6.8- to 8.8-foot

sample from B2OSB-6 at 46,813 mg/kg.
-Sa
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Confirmatory Results

The analytes detected in the confirmatory soil samples are listed in Table 4.2. Figure 4.2 illustrates

detections of analytes exceeding potential TBCs in the confirmatory soil samples collected. The

frequency of detection and exceedance of TBCs for the confirmatory subsurface soil samples is

summarized in Table 4.3.

Five volatiles were detected in the confirmatory soil samples at concentrations below potential TBCs.

Acetone and toluene were detected in the 4- to 6-foot soil sample in boring B2OSB-4 at 4 tg/kg and 2

pg/kg, respectively, and acetone, benzene, ethylbenzene, and total xylenes were detected in the 0- to 2-

foot soil sample in boring B2OSB-5 at 60 pg/kg, 3 pg/kg, 10 pg/kg, 8 pg/kg, and 56 pg/kg, respectively.

Eighteen semi-volatiles were detected in the confirmatory soil samples, five of which were detected at

concentrations exceeding potential TBCs. All five analytes, benzo(a)anthracene, chrysene, fluoranthene,

phenanthrene and pyrene, were detected in the 0- to 2-foot soil sample from boring B2OSB-5 at 31,000

pg/kg, 38,000 pg/kg, 55,000 pg/kg, 75,000 pg/kg, and 73,000 pg/kg, respectively.

Five pesticides and one PCB compound were detected in the confirmatory soil samples at concentrations

below potential TECs.

A total of 23 metals were detected in the conflrmatory soil samples, 10 of which were detected at

concentrations exceeding potential TBCs and/or background screening levels. Arsenic, total chromium,

silver and sodium were detected at concentrations above potential TBCs in one out the four samples

analyzed and calcium in two of the samples. Of the samples detected above potential TBCs, calcium and

§odimnwere detected in B2OSB-5 at 34,000 mg/kg and 598 mg/kg, respectively; calcium, chromium,

and silver were detected in boring B2OSB-2 (drilled in the leaking floor drain) at 74,800 mg/kg, 27.7

mg/kg, and 6.4 mg/kg, respectively; and, arsenic was detected in the 4- to 6-foot soil sample from

B20S84 (drilled outside the northwest corner of the building) at 4.2 mg/kg. The metals exceeding

background screening levels include hexavalent chromium, detected in the 0.5- to 2.5-foot soil sample

from boring B2OSB-5 at 0!58 mg/kg, Ci fffójijjp1é fràm boiing B2OSB-2 at 0.5 mg/kg;

selenium, detected in the 4- to 6-foot soil sample from boring B2OSB-4 and the 0- to 2-foot sample from

boring B2OSB-5 at 0.76 mg/kg and 1.1! mg/kg, respectively; cobalt, and molybdenum, detected in the
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5- to 7-foot sample from boring B2OSB-2 at 19.4 mg/kg and 6.4 mg/kg, respectively; and strontium

detected in the 5- to 7-foot sample from boring B2OSB-2 at 112 mg/kg and the 0- to 2-foot sample from

boring B2OSB-5 at 66.7 mg/kg.

Petroleum hydrocarbons were detected in all of the confirmatory soil samples. The highest concentrations

of petroleum hydrocarbons were detected in sample B2OSB-5b at 4,400 mg/kg.

4.2.2 Ground-Water Investigation

Five grab ground-water samples were collected for analysis from the soil borings drilled inside Building

20 during the 1986 investigation, and 5ne nionitdringwelf(B2OMW-l) was installed. The well was not

sampled during the 1986 investigation. Well B2OMW-1 was sampled during the quarterly ground-water

investigation conducted beginning November 1992 and ending September 1993. Onegrab ground-water

sample was collected from the soil boring drilled in the leaking floor drain (B2OSB-2) for field screening

on June 20, 1994, during the RI. Additionally, two monitoring wells (B2OMW-2 and B2OMW-3) were IS
installed for the RI on May 27, 1994. Ground-water samples were collected for analysis from the two

newly installed wells and one existing well (B2OMW-1) on August 7 and 8, 1994, at the Building 20

AOC for the RI.

S
The analytes detected in the five grab ground-water samples collected during the 1986 investigation are

presented in Table 1.1. The detected analytes in the four quarters of ground-water sampling conducted

at B2OMW-1 in 1992 and 1993 are listed in Table 1.2. The analytes detected in the ground water at the
W

Building 20 AOC in 1994 for the RI are presented in Table 4.4 and the analytes detected in the ground-

water at Building 20 in 1995 for the RI are presented in Table 4.5. Figure 4.3 illustrates detections of

analytes exceeding potential ARARs in ground water at the three monitoring well locations for the RI. =
The frequency of detection of exceedance of ARARS or TBCs for ground water for the RI is summarized S
in Table 4.6.

Of the analytes detected in the five grab ground-water samples collected during the 1986 investigation;

oil and grease, cadmium, chromium, lead, nickel, silver and zinc were detected in the grab ground-water

samples collected from borings B3 and B4; cadmium, lead, nickel, and zinc were also detected in the

grab ground-water sample collected from boring B!; lead, nickel and zinc were detected in the sample
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from boring B2; and, nickel, zinc, and 1,1, 1-trichloroethane were detected in the sample from B5, located

in the southwest corner of Building 20.

Ten metals, three volatile organic compounds, one semi-volatile organic compound and total glycols were

detected in the ground-water samples during the four quarters of ground-water sampling of B2OMW-1

in 1992 and 1993. The analytes detected above potential ARARS in November 1992 were manganese,

sodium, and methylene chloride, and barium, calcium, potassium, and zinc were detected above

background screening levels. Iron, nickel, sodium, and total glycol were the analytes detected above

potential ARARS in March and June 1993, and calcium, potassium, and zinc were detected above

background screening levels at those times. Methylene chloride was the only analyte detected above

potential ARARs during the quarterly ground-water sampling in September 1993.

No analytes were detected in the field screening of the grab ground-water sample (B2OHP-2) collected

for the RI (Appendix E).

Four volatiles, seventeen semi-volatiles, eight pesticides, twenty-one metals, and petroleum hydrocarbons

were detected in the ground-water samples collected at the Building 20 AOC for the RI. None of the

vol atiles were detected at concentrations above potential ARARs. Dieldrin was the only pesticide detected

at a level exceeding potential ground-water ARARS.

Six of the seventeen semi-volatiles were detected at concentrations above potential ARARs.

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and

indeno(1 ,2,3-cd)pyrene were detected in the ground-water samples collected from well B2OMW-2 in 1994

at 0.2 jig/L, 0.2 jzg/L, 0.2 Lg/L, 0.09 tg/L, 0.3 ptg/L, and 0.09 tg/L respectively, and the 1995

resampling event at 0.3 gfL, 0.2 tgfL, 0.4 g/L, 0.08 jeg/L, 0.4 g/L, and 0.04 tg/L respectively.

Of the 21 metals detected in the ground-water samples collected from Building 20 during the RI, 14

metals exceeded potential ARAR.s and/or background levels. Manganese and sodium were detected in

all three monitoring wells; aluminum and iron were detected in wells B2OMW-2 and B2OMW-3; antimony

and chromium were only detected in well B2OMW-3; mignesium was detected in well B2OMW-2; and,

barium, calcium, potassium, strontium, and thallium were detected in well B2OMW-l.
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Petroleum hydrocarbons were detected in all three wells at the Building 20 AOC in 1994 for the RI. The

highest concentrations of petroleum hydrocarbons was detected in well B2OMW-3 at 0.13 mg/L and

exceeded the potential ground-water ARAR of 0.1 mgIL.

4.3 SUMMARY OF NATURE AND EXTENT —

This section summarizes the nature and extent of contamination in the subsurface soils and ground water

at the Building 20 AOC during the RI. =
S

Soils

Oil and grease, lead and zinc were detected in the soil samples collected during the 1986 investigation.

The highest concentration of oil and grease was detected in the shallow soils in the northwest corner of

the building.

SS
Semi-volatiles and metals were detected in the soil samples collected for field screening for the RI in

1994. The semi-volatiles were detected in the shallow soils in the area adjacent to the sump (B2OSB-5) a
located inside the northwest entrance to the building. The metals were detected in the deeper soils in the

northwest corner of the floor drain (B2OSB-2) and outside the northwest entrance to the building

(B2OSB-6).

Volatiles, semi-volatiles, pesticides/PCB compounds, and metals were detected in the confirmatory soil
S

samples for the RI in 1994. The volatiles, none of which exceeded potential TBCs, were detected in the

shallow soils in boring B2OSB-5 and the deeper soils outside the north/northwest corner of the building

(B2OSB-4). The semi-volatiles detected above potential TBCs were detected in the shallow soils in boring

B2OSB-5. The metals detected above potential TBCs and/or background screening levels were detected

in the shallow soils in boring B2OSB-5 and the deeper soils in borings B2OSB-2 and B2OSB-4. The

highest concentration of petroleum hydrocarbons was detected in boring B2OSB-5. Based on the e
analytical results, as shown in Figure 4.2, the area adjacent to the sump in the northwest corner of the

building appears to be an area of isolated soil contamination.

S
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Ground Water

Oil and grease were detected in the grab ground water in the two easternmost borings drilled for the 1986

investigation. Metals were detected in all the grab ground-water samples collected at that time.

Metals, volatile organic compounds, semi-volatile organic compounds and glycols were detected in the

ground water in well B2OMW-1 (installed in 1986) during the quarterly sampling in 1992 and 1993.

Glycols were detected above potential TECs in the March and June 1993 sampling events, only.

No analytes were detected in the grab ground-water sample (B201-1P-2) collected from the boring in the

floor drain in 1994.

The semi-volatiles detected in the ground water in the monitoring wells above potential ARARswere

reported in wells S20MW-2 and B2OMW-3, outside the northeast entrance to the building, in 1994 and

1995. The metals detected above potential ARAR.S and/or background levels were reported in all three

monitoring wells. Petroleum hydrocarbons above the potential ARARS were also detected in B2OMW-3.

The semi-volatile contamination detected in the soil in 1994 is centered around the sump inside the

building. Most of the semi-volatile contamination detected in the ground water in 1994 is in the well

located outside the building downgradient of and closest to the sump.
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5.0 C11E11JCAL FATE AND TRANSPORT

This section discusses fate and transport mechanisms that may effect the analytes detected that exceeded

potential ARARs or TBCs for the subsurface soils and ground water at Building 20.

Chemical persistence and potential routes of chemical migration are based primarily on the physical and

chemical characteristics of individual analytes detected above potential ARARs and their degradation

products, as well as site-specific geological, hydrological, and chemical conditions. As discussed in

Section 3, the subsurface soils in the vicinity of Building 20 consist of fine to medium sand with silt

and/or gravel. Due to the relatively impermeable nature of the underlying bedrock, ground-water flow

and constituent migration should predominantly occur iii the overlying unconsolidated glacial material.

Physical and chemical properties for individual constituents are discussed in Volume 1 of this report.

The following sections describe the analytes detected above potential ARARS or TBCs present at this

location, and address potential migration routes for groups of theses analytes having generally similar

transport characteristics.

5.1 METALS

Metals identified at this site as exceeding potential TBCs in subsurface soil are arsenic, calcium,

chromium, silver and sodium. Arsenic was identified at 4.2 mg/kg, which exceeded the TEC of 3.3

mg/kg in one sample, B2OSB-4, from the 4- to 6-foot depth of the northwest corner of the building.

However, this concentration does not exceed the background screening concentration for arsenic of 4.9

mg/kg. Since the vertical and horizontal extent of arsenic contamination appears to be limited, arsenic

presents a low potential for off-site migration. Calcium at levels above soil TBCs was found in 0- to 2-

foot depth samples from soil boring B2OSB-5 and in the 7- to 9-foot sample from soil boring B20SB-2.

Calcium and sodium are some of the more soluble and thus more mobile metals in ground water.

Solubility of calcium is strongly influenced by contact with carbon dioxide in the atmosphere or that

produced by microbially-mediated reactions with soil organic matter. It may become solubilized in soils,

precipitating later when separated from a reservoir of carbon dioxide, such as in ground water.

Chromium solubility depends on the PH and the forriiilThi6iiiiiii (Table 412, Volume 1). Silver

solubility is enhanced under conditions of high salinity Silver and total chromium were detected at levels

above potential soil TBCs in one sample from the 5- S 7-foot depth of boring B2OSB-2. Due to the
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limited vertical and horizontal extent of contamination and the fact that concentrations were not much

higher than background screening levels, neither of these metals were expected to result in adverse

impacts in soil off-site.

Metals present in the soils tend to sorb to the soil and natural organics, and form metallic hydroxide

precipitates. The lithology of the soil boreholes at the site indicates the presence of silty sands near

ground surface and sand and fine to medium gravel from approximately from 5 to 20 feet bgs. Silty

sands may sorb some metals and since the soils lack natural organics such as peat, the dominant form of

metals should be metallic hydroxides. A variety of factors, including pH, determine whether or not these

metals will be mobilized in soil. Most metals present in soils with a pH range of 5 to 8 will be present

as insoluble metal hydroxides. The metals will remain in their predominantly insoluble form unless soil

and/or ground-water conditions change. For acidic and basic solutions, the solubility of metal ions in

solution increases significantly. Acidic soil conditions, as caused by acid rain, may promote the leichTng

of metals from the soil. The metals will return to insoluble hydroxides once the pH returns to more

natural conditions. Under these conditions, metals are gradually transported downward through the soil

to the ground water unless they sorb onto soil or the pH rises above 5. If the pH remains acidic, the

metal species may then be transported with the water or undergo a series of ion exchange reactions with
w

other compounds or elements.

Metals identified as exceeding potential ARARs in the ground water were aluminum, antimony,
S

chromium, iron, manganese, sodium, and thallium. The potential for migration of these metals depends

on the solubility of their various forms in ground water. Metals in solution will exist in an ionic form,
W

ions in solution can precipitate and bind to soil and sediments. Metals in soluble form, and not bound

to the soil, may be expected to migrate with ground water. All of the metals identified in ground water,

with the xception of aluminum, iron, manganese and sodium, were found at levels only slightly higher

than the potential ARARs. Aluminum, present under typical soil conditions as an insoluble hydroxide,

can become more soluble through interaction with organic compounds in ground water. Once soluble

aluminum migrates away from the influence of the organic compounds, it should precipitate out of

solution in ground water. Iron also exists as insoluble iron oxides pH and redox conditions in typical

soils. Manganese can be dissolved or insoluble depending on how much is present and soil conditions,

Sodium is highly soluble and easily transported in ground water. Aluminum, iron, and manganese are

common constituents of soil and might be associated with the presence of suspended particles in the
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samples. Although the concentrations of aluminum, iron, manganese, and sodium were detected above

potential ARARS, they are not expected to result in adverse conditions in ground water. These metals

are not likely to be transported great distances by groüiid water and through dispersion and diffusion the

concentrations should drop below levels of concern if there is no further contribution from the source.

5.2 SEMI-VOLATILE ORGANIC COMPOUNDS

The following semi-volatile organic compounds were identified at concentrations exceeding potential

TBCs in subsurface soil: benzo(a)anthracene, chrysene, fluoranthene, phenanthrene, and pyrene.

Henzo(a) anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(lc)fluoranthene, chrysene, and

indeno(! ,2,3-cd)pyrene were detected at concentrations exceeding potential ARARs in ground water.

Semi-volatile organics are expected to remain adsorbed to soil particles in unsaturated soils. In saturated

soils, the soluble mi-volatile organics are available for transport with ground-water flow. At this site,

the greatest concentration of the analytes exceeding potential TECs were located in the 0- to 2-foot sample

interval collected beneath concrete inside the building (B2OSB-5). Semi-volatile organics were also

detected in the 5- to 7-foot sample interval collected from two boring locations (B2OSB-2 and B2OSB-3).

Since ground water at this site was encountered at depths ranging from 6.0 to 8.5 feet bgs, sme of the

soluble semi-volatile organics may be available for transport with the ground water while the insoluble

organics remain suspended above the water table. Seasonal fluctuations in the water table may also

spread organics not sorbed to soil particles vertically and horizontally.

Ground-water flow is normally linear with no vertical mixing by turbulence or convection as in surface

water. As a result, the downward dispersion of solubleconstituents is only by molecular diffusion and

by downward displacement as new water enters at the water table (Farmer, 1983). Experiments have

shown that some dissolved hydrocarbons may be adsorbed by some types of soil through which the

ground water passes. Later, when weaker solutions of the dissolved components enter the same part of

the soil formation, they may redissolve the adsorbed components. The net result of these processes is

that hydrocarbons dissolved in ground water tend to travel at a slower rate than the water and persist

longer in a given area.
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The semi-volatile organics were identified in one monitoring well (B20MW-2) at levels slightly higher

than potential ARARS. Monitoring well B2OMW-2 was found to have several of the same semi-volatile

organics as detected in B20S8-5. Since the well is located down gradient from this boring, the area

around the sump and soil boring (B2OSB-5) is the likely source of semi-volatile contamination.

Half-lives in soils for these PAHs range from 57 days for benzo(a)pyrene to nearly 6 years for

benzo(k)fluoranthene. Due to slow degradation rates and slow travel to or release into ground water the

PAHs are expected to persist in soils for relatively long periods of time. If the soils remain covered by

the building, rain water will not percolate through these soils to cause further downward migration of

PAHs. Half-lives of these PAHs in ground water are considerably longer than those for soils, ranging

from 114 days for benzo(a)pyrene to nearly 12 years for benzo(k)fluoranthene. Given the presence of

PAHs in the subsurface soils near ground water and the long half-lives in this medium, PAHs will

probably remain at these levels in ground water for an extended period of time. Their migration in

ground water, however, will be slow, presenting little opportunity for off-site migration.

a
Total recoverable petroleum hydrocarbons (TRPH) were detected in all four subsurface soil samples from

Building 20 at concentrations ranging from 40 to 4400 mg/kg (Fable 4.3). The highest value detected =
w

was in the 0- to 2-foot depth sample from B2OSB-5, located near the former leaking floor drain and

sump. Apart from this one sample, the concentration of TRPH appeared to be nearly uniform, ranging

from 40 to about 62 mg/kg. TRPHs were also detected in all three ground-water samples with levels

ranging between an estimated 0.09 to 0.13 mgfL. The highest level of TRPH detected in ground water

exceeded the potential ground-water ARAR for petroleum hydrocarbons. The sample that exceeded the
W

potential ARAR was from well B2OMW-3, located near the southwest end of the building. The petroleum

results were obtained through 418.1 methodology. Unlike other methodologies that are specific to

petroleum hydrocarbons, natural products, like plant waxes, are sometimes measured as part of the

TRPH. Also, the semi-volatile organic samples could have been measured as TRPH in this analytical

procedure. As a result, the data might be biased high.

S
5.3 PESTICTDES/PCBs

PCB-1260 was detected in one subsurface soil sample from the 4-to 6-foot depth of soil boring B2OSB-4.

The level detected did not exceed potential soil TBCs. No PCBs were detected in ground water. Only
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one pesticide was detected at a level exceeding a TBC or ARAR, namely dieldrin in ground water.

Dieldrin was detected at an estimated level of 0.005mgIL from well B2OMW-1. Dieldrin can undergo

microbial degradation in ground water and tends to degrade faster under anaerobic conditions, having a

half-life of several days to several years depending on the prevalence of anaerobic reactions. Dieldrin

tends to sorb to soils, retarding its rate of migration in ground water. The limited detection of dieldrin

coupled with its slow rate of movement in ground water suggest that the potential for off-site migration

of pesticides from the Building 20 AOC is minimal.
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6.0 BASELDJE RISK ASSESSMENT

A baseline risk assessment was conducted for the Building 20 AOC to determine whether chemicals

detected at the site pose a risk to human and/or ecological receptors. This assessment consisted of three

components: (1) data evaluation, (2) human health risk assessment, and (3) ecological risk assessment.

Analytical results collected at the AOC indicate that volatile organic compounds (volatiles); semi-volatile

organic compounds (serni-volatiles), including polynuclear aromatic hydrocarbons (PAH); pesticides;

polychlorinated biphenyls; inorganics; and petroleum hydrocarbons were detected in soil samples and

ground-water samples collected from 6 borings and 3 monitoring wells at the site.

6.1 DATA EVALUATION

Analytical data for soil and ground-water samples collected from the Building 20 AOC were evaluated

for use in the human health and ecological risk assessments, using the analytical data quality evaluation

methodologies outlined in the risk assessment methodology presented in Volume 1 of this report. The

soil and ground-water samples obtained during the RJ were analyzed using EPA- and NYSDEC-approved

methods. The appropriate and required data quality evaluation procedures were employed throughout the

evaluation process. The laboratory QC procedures for calibration, method validation, and performance

evaluation included such procedures as analysis of method blanks, matrix spike/matrix spike duplicate

(MS/MSD) analyses, analysis of laboratory control samples, and assessment of surrogate analytes.

6.1.1 Analytical Methods and Quantitation Limits

The analytical data used for the risk assessment were obtained from EPA-approved methods incorporating

additional QA procedures to meet the requirements for definitive data as listed in the Data Oualitv

Objectives Process for Superfund (EPA, 1993a). According to EPA's Guidance for Data Usability in

Risk Assessment (Part A) (EPA, 1992a), such data are appropriate for assessing risk as well as the nature

and extent of site contamination.

The practical quantitation limit (PQL) is the lowest concentration that can be reliably assessed given the

limits of precision and accuracy of routine laboratory operations and conditions. The PQL is generally
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five to ten times greater than the method detection limit. During the planning process for the RJ, the

PQLs were compared to chemical-specific potential ARARS and TBC criteria for soil and ground water

to determine whether the analytical methods used were sensitive enough for regulatory review. These

comparisons are presented in Appendix L of the RI Work Plan (LAW, 1993). The laboratory PQLs used =
for analysis of chemicals at the site were at or below the most stringent ARARS and/or TBCs except for w
a few chemicals analyzed by EPA Method 524.2 and 507 in aqueous media. Specifically, the PQLs for

the analysis of acrylonitrile and 1,1,2,2-tetrachioroethane in ground water by EPA Method 524.2,

exceeded the most stringent regulatory criteria identified (NYS Ground-Water Standards). The PQLs also —

exceeded the most stringent ARARs and/or TBCs for groundwater fo EPA Method 507, used in the

analysis of diazinon. These exceedances are due to the fact that available analytical methods are not

sensitive enough to meet the most stringent regulatory criteria for compounds mentioned above.

The sample quantitation limit (SQL) is a sample-specific detection limit that accounts for sample

characteristics, sample preparation, and analytical adjustments such as dilution. In general, the SQL's

for samples analyzed from Building 20 were consistent with the PQLs established during the planning

process.

S
6.1.2 Data Qualification

—S
The data quality indicators which were evaluated during the data quality evaluation process included

sample integrity, holding times, method blanks, internal standards, surrogate recoveries, MSIMSD

recoveries, matrix spike blank recoveries, and duplicate precision. Analytical results associated with

noncompliant QC indicators were assigned with the appropriate qualifiers. Based on the results of the a
data quality evaluation process, sample results were considered acceptable as presented, qualified as

estimates ("J" flag), or rejected ("R" flag).

As a component of the data evaluation process, chemical concentrations in laboratory and field blanks

were concentrations less than 10 times the amount measured in associated blanks, or if other "uncommon"

laboratory contaminants were detected in samples at concentrations less than five times the amount

reported in any associated blank, the results are flagged "U." Chemicals qualified in this manner are

considered nondetect results. Duplicate samples (i.e., QC samples) collected at the Building 20 AOC

2588-021l.2lF
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were utilized in the risk assessment. They were not, however, considered as individual data points.

Rather, the highest value in the sample or its duplicate was selected for calculations of exposure point

concentrations. The results of the data quality evaluation process were summarized in the "RI Analytical

Data Technical Memorandum No. 23" and the letter addendum dated June 1995 (LAW, 1995a; LAW,

1995b).

Positively detected data with no flags, non-detect data with "U" Flags, and estimated data with "J" flags

were used in the risk assessment. However, rejected data with "R" flags and "U"-flagged data for

chemicals that were not detected in at least one sample in a particular medium were not used in the risk

assessment. In cases where the chemical was detected in at least one other sample, "U" qualified data

were incorporated into the calculation of the exposure point concentration through use of one-half the

SQL as a surrogate value for nondetect results.

6.1.3 Summary of Data Evaluation

The soil and monitoring well ground-water samples from the Building 20 AOC were collected and

analyzed in accordance with EPA's Functional Guidelines (EPA, 1988 a,b; 1991) and EPA Region II data

quality evaluation protocols (EPA, 1992 b,c). The analytical results which were considered acceptable

as presented (no flags) and the estimated results ("J" flags) were considered acceptable for use in the

baseline risk assessment. The "U"-flagged data were also considered acceptable for use in the baseline

risk assessment if there was at least one positive detection of the chemical in a medium. The rejected

analytical results ("R" flags) were not used in the baseline risk assessment. The analytical soil and

ground-water data for the Building 20 AOC are presented in Appendix F (Tables F] through F.3) and

the sampling locations are identified on Figures 2.1 and 2.2.

6.2 HUMAN HEALTH EVALUATION

The purpose of the human health evaluation was to establish whether contaminants present at the Building

20 AOC could pose a potential health risk to individuals under current and foreseeable future land uses

in the absence of remediation. The human health evaluation consisted of the following components:
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identification of chemicals of potential concern, exposure assessment, toxicity assessment, risk

characterization, and uncertainty evaluation.

6.2.1 Identification of Chemicals of Potential Concern

The results of the data collection and data evaluation efforts are presented in this section. Based on the

results of the data evaluation, a subset of chemicals present at the site were selected as chemicals of

potential concern (COPCs) for the human health and ecological risk assessments. The COPCs at this

AOC were identified in accordance with the general procedures for COPC selection presented in

Volume I of the RI Report. The COPC selection is summarized in Tables 6.1 through 6.2.

w
Chemicals were not selected as COPCs if they were essential human nutrients (iron, magnesium, calcium,

potassium, and sodium), or if the maximum sample concentration was less than the background screening

concentrations (metals only). Chemicals detected in less than 5 percent of the total samples were also

excluded from the risk assessment unless they were class A carcinogens. Total recoverable petroleum

hydrocarbons (ThPH) were not selected as a COPC because of a lack of toxicity data for this mixture

of chemicals and the uncertainties associated with the analytical method used (see Volume 1 for additional w
discussion). However, any of the individual constituents of TRPH detected at the site (e.g., benzene,

toluene, xylenes, PAHs, etc.) were selected as COPCs and included in the quantitative risk evaluation. a
SQII -

w

For the purpose of evaluating exposures to soil, data collected from 0 to 9 feet bgs from six soil borings

at the Building 20 AOC were evaluated. The utility and construction worker might be exposed to soil

during utility installation/repair or construction/excavation activities at the Building 20 AOC. A total of

19 soil samples were collected for Level IT field screening analysis. Based on the results of the field

screening, a total of 4 soil samples were collected for confirmatory analysis from soil borings at the

Building 20 AOC. The confirmatory results were used in the risk assessment because they met the —

requirements for definitive data.

2588-021 I.21F

6-4



947 38

All the available laboratory analytical data were used for the soil data set including the resample results.

Therefore the number of valid analyses varies depending on the scope of the resampling and the number

of rejected data points. Table 6.1 summarizes the chemicals detected in soils at the Building 20 AOC

and the COPCs selected. A total of 36 COPCs were detected in soil including 5 volatiles, 18 semi-

volatiles, 5 pesticides, PCB-1260, and 7 metals. Soil sampling locations with selected results are

presented on Figure 4.2.

Ground Water

For the purpose of evaluating exposure to ground water, it is assumed that future industrial workers might

be exposed to ground water at the site should groundwater be used as a potable water supply in the

future. The monitoring well ground-water analytical data from the three wells sampled during the RI at

Building 20 and the quarterly sampling data from B2OMW-1 comprised the ground-water data set.

The valid laboratory analytical data obtained for ground-water samples from the three monitoring wells

during the RI and the Quarterly sampling project were used to determine the presence or absence of

chemicals which may pose a risk to human health. Table 6.2 summarizes the chemicals detected in the

ground water and the COPCs selected. A total of 27 COPCs were detected in ground water including

6 volatiJes, 17 semi-volatiles, 8 pesticides, and 12 metals. Ground water sampling locations with selected

results are presented on Figure 4.3.

Summary

The COPCs selected for each media at the Building 20 AOC are as follows:

GroundParameter
Soil Water

VOLATILES:
Acetone X X
Benzene X
Chloroform x
Ethylbenzene X
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Parameter Ground
Soil Water

Methylene chloride X
Naphthalene X
Toluene X
1,1,1 -Trichloroethane X
Trichioroethene x
Xylene (total) x

SEMI-VOLATILES:
Acenaphthene X
Acenaphthylene x x
Anthracene X X
Benzo(a)anthracene X X
Benzo(a)pyrene X X
Benzo(b)fluoranthene X X
Benzo(g,h,i)perylene x
Benzo(k)fluoranthene X X
Benzylbutylphthalate X
bis(2-Ethylhexyl)adipate x
bis(2-Ethylhexyl)phthalate x
Carbazole x
Chrysene X
Dibenz(a,h)anthracene X
Dibenzofuran X
Diethyl phthalate X
Di-n-butyl phthalate X
2,4-Dimethylphenol X
Fluoranthene X
Fluorene X X
Indeno(1 ,2,3-cd)pyrene X
2-Methylnaphthalene X
Naphthalene X
Phenanthrene X X
Pyrene X X

METALS:
Aluminum X
Antimony X
Arsenic X
Barium X
Chromium X
Chromium, hexavalent X
Chromium, total X
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Ground
Parameter soil Water

Cobalt X

Copper X

Manganese X

Molybdenum X

Nickel X

Selenium X X

Silver X
Strontium X X
Thallium X
Zinc x

PEST!CIDESIPCBs:
Aidrin X

gamma-BHC X

Carbaryl x
Chloroneb x
Coumaphos x
Dacthal (DCPA) X

4,4'-DDD X
3,5-Dichlorobenzoic acid X
Dieldrin X
Endosulfan I X
Heptachlor epoxide X
Mirex X
PCB-1260 X
Trifluralin X

6.2.2 Exposure Assessment

Under existing and proposed future land use scenarios for the Building 20 AOC, receptors may be at risk

through potential exposure to chemicals detected in subsurface soil and ground water. The following

sections describe present and potential future land uses at the Building 20 AOC, medium-specific

exposure pathways, exposure point concentrations, and pathway-specific intakes for the COPCs. The

exposure parameters and intake equations used for estimating risks through exposure pathways identified

for this AOC are presented in Volume I. A subset of these exposure parameters was used for the

Building 20 AOC and are presented in Appendix G.

2588-0211.21F
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6.2.2.1 Characterization of Exposure Setting

The physical characteristics of the site which may impact potential exposure include climate, vegetation,

soil type, and hydrology. The hydrology, geology, stratigraphy, and hydrogeology of this AOC are

discussed in Section 3.0 of this volume. The climate and vegetation are discussed in Volume 1.

6.2.2.2 Potentially Exposed Populations

The human populations residing at and/or working in the vicinity of the AOC are discussed in the

following sections. Demographic information for Griffiss AFB and surrounding areas can be found in

Volume 1. 5
AOC and Vicinity

Building 20, located in the south-central portion of Griffiss AFB, currently operates as a maintenance

facility for locomotive engines, under an industrial land-use designation (see Figure 1.1). Following base

realignment, it is assumed that land use of this AOC will remain industrial, and people will continue to w
work at this facility and the adjacent structure, located on the Lot 69 Hazardous Waste Storage Area.

The primary source of contamination at Building 20 is a former leaking floor drain that allowed wastes

generated during locomotive maintenance, including PCBs, oil, grease, and metals, to collect in and

around the foundation of the building. The leak was discovered in 1985 with subsequent remediation of

contaminated foundations and soils in 1987. Also, the Lot 69 AOC may have contributed to the ground-

water contamination of the upgradient well due to the ground-water flow direction at the site.

Current LanLj Use

The Building 20 AOC is currently designated for industrial use, and individuals presently work in the

locomotive engine maintenance facility. Exposure of site employees to constituents historically released

from the leaking floor drain is limited due to the location of the spill area beneath the building foundation

and pavement of the building floor with concrete. The possibility of exposure has been further

diminished through the excavation of contaminated soils during remedial activities in 1987.

2588-0211 .21F

6-8



947 42

Future Land Use

According to the Ciriftiss Redevelopment Planning Council (GRPC) redevelopment scenario, future land-

use maps indicate that land in the area of Building 20 will become commercial/administrative (GRPC,

1994; LAW, 1994). However, based on the site's proximity to area housing industrial operations (Lot

69 Hazardous Waste Storage Area and the base steam plant) and the uncertainty associated with future

land use in this particular area, the risk assessment was conducted under the assumption that the site

would retain its present industrial designation. Individuals employed in the future in Building 20 are not

expected to be exposed to site chemicals for reasons previously mentioned under current land use.

The potentially exposed populations under these proposed future land use assumptions include utility,

construction and industrial workers. The risks to utility and construction workers arising from potential

exposure to contaminants detected in soils is of primary concern and will be addressed in the risk

assessment. In addition, risks to industrial workers from exposure to ground water at the Building 20

AOC are evaluated. This is a hypothetical exposure scenario because it is highly improbable that ground

water will be used for industrial purposes in the future due to the ready access to existing water supplies

for the base and the City of Rome.

.2,2.3 Identification of Exposure Pathways

Exposure pathways for this AOC are identified in the conceptual site model (CSM) presented in Figure

6.1. Exposure to residual contamination at this AOC may occur through several pathways. The media

evaluated for potential impact on human health aresoils and ground water.

Sources and Receivin2 Media

Waste fluids are known to have been released into a cavity beneath the floor of Building 20 from a

leaking floor drain. During construction activities at th&s1ieiñ 1985, the foundation of Building 20 was

penetrated and the accumulated liquid from the floor drain was released into the excavation Remedial

activities subsequently performed in 1987 included the excavation and removal of contaminated

foundations and soils.

2588-0211 .21F
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Fate and Transnort in Release Media

The purpose of the fate and transport evaluation is to identify the possible extent and magnitude of

environmental contamination and to identify potentially affected environmental media. One possible

environmental transport pathway for chemicals detected at the site is through infiltration and percolation

to deep soils and ground water. The soils at this site are generally composed of fine to medium sands

with silt and gravel which would facilitate vertical percolation of COPCs to ground water. However, due w
to the concrete covering of former spill areas and the tendency of COPCs detected at the site to adsorb

to soils, migration of site constituents is expected to be minimal.

Migration of contaminants from residual contaminated soils to round water may constitute a continuing

source of ground-water contamination at the site; however, low concentrations of volatile and semi-

volatile organic compounds in site monitoring well samples indicate that such migration is not occurring

to a great extent. Ground water could possibly discharge to surrounding surface-water bodies

downgradient of the site. The nearest surface-water features to Building 20 include Threemile Creek and

Rainbow Creek. The site is located approximately 1,450 feet west and upgradient of Rainbow Creek,

which flows into Sixmile Creek, and 1,500 feet northeast of Threemile Creek. Contaminants detected =
w

in ground water at the site may possibly reach Threemile Creek but would not be expected to reach

Rainbow Creek. The concentrations of contaminants in ground water at the point of discharge to surface a
waters may be diminished due to dilution, sorption and biodegradation.

6.2.2.4 Exposure Points and Exposure Routes W

Because contaminants historically released from the Building 20 would likely impact soils and percolate

to deep soil and ground water, persons who come into contact with these media are likely to be affected

by site contaminants. Accordingly, occupational receptors, (including utility and construction workers),

are the most probable target populations because their work may involve disturbance of site soil. These

occupational workers could potentially be exposed to chemicals detected in soil at this site through

incidental ingestion via hand-to-mouth activities, dermal absorption, and inhalation of fugitive dusts.

w

a
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The hypothetical use of ground water as industrial process water or as a source of potable water for

industrial workers was considered for this AOC in the event that future industrial use of this site will

include use of ground water beneath the site as a water supply. Industrial workers could potentially be

exposed to chemicals in ground water through ingestion, dermal contact, and inhalation of volatiles if

ground water is used for process water.

6.2.2.5 Quantification of Exposure

Potential exposure is quantified by estimating exposure point concentrations and calculating pathway-

specific intakes. Intake variables and exposure point concentrations are selected so that the combination

of all variables results in an estimate of reasonable maximum exposure (RME) for each pathway. In the

event that the RME exposure results in a hazard index greater than 1 or an excess cancer risk value

greater than 1 x 10, the risk is then quantified based on central tendency values as discussed in

Volume 1, Section 5.1.7 of the RI Report.

Estimation of Exposure Point Concentrations

Sampling data collected from the Building 20 AOC varied in quantity by media. The maximum detected

concentration of COPCs were used as the exposure point concentration for soil because the soil data set

was limited to less than 10 samples, (i.e., the most for one analyte is 7 samples in the soil data set). The

maximum detected concentration was determined for analytes detected in soil, and was used as the

exposure point concentrations in evaluating potential risk to workers from exposure to soils at this AOC.

The maximum detected concentration for soil samples was used directly as the exposure point

concentration for the dermal contact and incidental ingestion exposure pathways. For the inhalation of

fugitive dust exposure pathway, ambient air concentrations were estimated using the maximum detected

concentration, the Wind Erosion Model (Cowherd et al. 1985) and the Simple Box Model (Hwang and

Falco 1986). These calculations are provided in Table G.7 of Appendix G. The contaminated area of

the site was assumed to be 130.37 m2 which is the approximate area encompassed by the soil samples

taken at the site (i.e., a 38 foot square). A conservative assumption of no vegetative cover at the

Building 20 was also made. Other site-specific parameters, including mean annual wind speed, threshold
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wind speed and length of the contaminated area perpendicular to the predominant wind direction, are

listed in Table (3.7. A more detailed discussion of the methods used in calculating exposure point

concentrations is provided in Volume I of the RI Report.

The maximum detected concentration of COPCs were used as the exposure point concentration for ground

water because the ground water data set was limited to less than 10 samples (i.e. the most for one analyte

is 8 in the ground-water data set). The maximum ground-water concentrations were used directly as the

exposure point concentration for the ingestion and dermal contact exposure pathways. For the inhalation -
of volatiles from industrial use of ground water (e.g., washing vehicles), ambient air concentrations were

estimated using the maximum ground-water concentration and a conversion factor of 6.29 x 103L/m3.

The conversion factor is based on the Simple Box Model and the conservative assumption that 100

percent of the volatiles in ground water will be released to the air (see Figure 5-10 from Volume 1 which

is duplicated as Table G. 11 in Appendix 0). A more detailed discussion on the methods used in

calculation of exposure point concentrations is provided in Volume I of the RI Report.

w
Pathway-Specific Intake Estimates

w
The values for each exposure parameter and the assumptions used in their derivation (e.g., frequency and

duration of exposure), as well as intake values for each exposure pathway evaluated, are presented in

Volume I as well as in Appendix Ci of this document. The pathway-specific intakes used are

incorporated intoTables 0.1 through 0.10 which are presented in Appendix 0. S
Inhalation of Volatiles from Soil Exposure Estimates

Several volatile organic compounds were detected at low concentrations, (i.e., maximum concentrations

of volatiles ranged from 0.003 mg/kg for benzene to 0.06 mg/kg for acetone) in soils at the Building 20

AOC. As explained in Section 5.1.5.2 of Volume 1, if no volatile organic constituent is detected at a

concentration greater than the EPA's risk-based soil screening levels for transfers from soil to air at a

particular AOC, then risk calculations were not performed for the inhalation of volatiles from soil

pathway at that AOC. Exposure via inhalation to levels in soil below the risk-based soil screening levels

for transfers from soil to air is not expected to result in an unacceptable risk. None of the volatile
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brflnic compounds detected in soils at the Building 20 AOC exceeded the EPA's soil screening levels

for transfers from soil to air.

Dermal Contact Exposure Estimates

I—

Dermal exposures to analytes in water and soil were adjusted to absorbed dose estimates using chemical-

specific permeability constants (Kp values) and absorption coefficients, respectively. The permeability

constants used to calculate absorbed dose(s) through dermal contact with contaminated ground water were

obtained either from the EPA's guidance document Dermal Exposure Assessment: Principles and

Applications or calculated using equations provided in this document (EPA, 1992d). The permeability

constants, as welt as the equations used in the derivation of those that were not available in the guidance

document, are provided in Table 5.3a of Volume 1. The permeability coefficient (Kp values) for

compounds detected in ground water at the Building 20 AOC are also provided in Table G.9 of Appendix

Dermal absorption factors for chemicals detected in soil at the Building 20 AOC are only available for

PCB-1260. The EPA Region 11 does not recommend the use of surrogate values to calculate dermal

absorption factors for soil. Accordingly, dermal exposure to chemicals in site soil are not evaluated

quantitatively for PCB-1260 only, assuming absorption coefficients from soil through human skin of

6 percent (EPA, 1995b).

6.2.2.6 Summary of Exposure Assessment

Three potential exposure scenarios were quantified in this risk assessment for the Building 20 AOC. The

scenarios quantified include:

1. Occupational Worker - Construction Worker (Future)

• Incidental ingestion of soil
• Inhalation of fugitive dust from soil
• Dermal contact with soil

2588-0211.2W
6-13



947 47

2. Occupational Worker - Utility Worker (Current and Future)

• Incidental ingestion of soil
• Inhalation of fugitive dust from soil
• Dermal contact with soil

3. Occupational Worker - Industrial Worker (Future)

S
• Ingestion of ground water
• Dermal contact with ground water
• Inhalation of volatiles from ground water

The exposure pathways for each scenario were developed under the assumption that land use for this

AOC will remain industrial following base realignment. The future industrial worker is included in the

risk assessment to evaluate hypothetical future exposures to ground water. It is assumed that this

individual works inside an industrial facility or shop and thus exposure to soil would be minimal, as

compared to the other occupational receptors. S

6.2.3 Toxicity Assessment S

The toxicity assessment provides information regarding the potential for a specffic chemical to tause g
adverse effects in humans and characterizes the relationship between the dose of a chemical and the

incidence of adverse health effects in the exposed population. The systemic and carcinogenic effects of

chemicals are evaluated based on reference doses (RfDs) and cancer slope factors. The following sections

describe toxicity values used to evaluate potential risks from exposure to chemicals detected at the site.

6.2.3.1 Toxicity Values for Noncarcinogenic and Carcinogenic Effects
S

The EPA has developed toxicity values that reflect the magnitude of the adverse noncarcinogenic and __

carcinogenic effects from exposure to specific chemicals. The toxicity values for COPCs detected in site

soil and ground water were obtained from the Integrated Risk Information System (11(15, 1996). If the

toxicity values were not provided in IRIS, secondary sources includeIthe Hèah Effects Assessment

Summary Tables for 1995 (HEAST, 1995) and the National Center for Enviromnental Assessment
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(NCEA, 1996). Available toxicity values for COPCs detected at the site are incorporated into Tables (3.1

through Ci. 10 of Appendix Ci. Brief toxicological profiles for each COPC are provided in Volume 1.

Toxicity values were not available for acenapthylene, benzo(g,h,i)perylene, phenanthrene, coumaphos,

chloroneb, and 2-methylnaphthalene. The potential risks from exposure to these chemicals are evaluated

qualitatively in Section 6.2.4.3.

Noncarcinozenic Effects

Chronic RfDs were used for the evaluation of noncarcinogenic effects because potential exposure is likely

to occur over an extended period of time.

Carcinogenic Effects

Several constituents detected in soils or ground water at the Building 20 AOC are considered human

carcinogens or potential suspected human carcinogens. Cancer slope factors were available for most of

the carcinogenic COPCs detected. However, cancer slope factors were not available for PAHs detected

at this site with the exception of benzo(a)pyrene. Accordingly, based on conversations with EPA Region

II, a toxicity equivalency factor (TEF) methodology for calculating carcinogenic activity of PAHs based

on each compound's potency relative to benzo(a)pyrene was used to develop cancer slope factors for these

compounds (EPA, 1995b; EPA, 1993b). The TEF methodology is discussed in Volume 1.

6.2.3.2 Toxicity Assessment of Dermal Exposures

Currently, no RfDs or cancer slope factors are available for the dermal route of exposure. The oral RfDs

and cancer slope factors may be adjusted by chemical-specific gastrointestinal absorption values, resulting

in absorbed-dose RfDs or cancer slope factors (EPA, 1989b). Based on the recommendations of EPA

Region II, the oral toxicity values (RfDs and cancer slope factors) were not adjusted because of lack of

adequate data to determine gastrointestinal abiorption (EPA, 1995b). Thus, the oral RfDs and cancer

slope factors were used for quantitation of dermal exposure for all analytes (i.e., assuming 100 percentS

absorption from the gastrointestinal tract identified as COPCs for this site).

2588-021 1.21F

6-15



947 49
6.2.4 Risk Characterization

The risk characterization integrates the results of exposure and toxicity assessments into quantitative and

qualitative expressions of risk associated with exposure to COPCs. Risks that a particular type of

receptor (e.g., construction worker) might experience are determined by combining the relevant pathways

with appropriate exposure factors into a risk scenario. Quantitative estimates of carcinogenic risk and

noncarcinogenic benchmark values have been calculated for the Building 20 AOC. Risk estimates were

calculated using the maximum detected concentrations of COPCs in soil, and the maximum detected
- -

concentrations of COPCs identified in ground water. Pathway risk estimates were summed by medium a
(e.g., soil exposures equal the sum of incidental ingestion, inhalation of fugitive dust, and dermal contact)

to obtain the total risk from exposure by a given receptor. The chronic hazard index estimates and lilT

carcinogenic risks for the potentially exposed populations (i.e., utility, construction, and industrial

workers) are presented in Appendix C, Tables G. I through 6.10.

6.2.4.1 Noncarcinogenic Health Effects Characterization

The benchmark level for evaluating noncarcinogenic effects, according to the EPA, is a hazard index (HI) w
of 1.0. A hazard index of 1.0 or less indicates that exposure to potential contaminants is not expected

to result in adverse noncarcinogenic health effects. The potential noncarcinogenic health effects arising S
from exposure to soil and ground water at the Building 20 AOC are summarized below.

Utility Workers

The cumulative hazard index for utility workers exposed to soil at the Building 20 is 0.001 (Fable 6.3).

This cumulative hazard index is below the benchmark value of 1.0. Of the four potential exposure

pathways, the greatest potential noncarcinogenic hazard (0.001) was from the incidental ingestion of soil

(Fables (3.1 through (3.3). The calculated hazard index associated with dermal contact with soil was not

quantified because the one compound for which a soil absorption coefficient was available, PCB-1260,

does not have an RiD.
—
w
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Construction Workers

The cumulative hazard index for construction workers exposed to subsurface soil at the Building 20 AOC

is 0.05 (Table 6.4). This cumulative hazard index is below the benchmark value of 1.0. Of the four

potential exposure pathways, the greatest potential noncarcinogenic hazard (0.05) was from the incidental

ingestion of soil (Tables (3.4 through (3.6). The hazard index associated with exposure via dermal contact

with soil was not quantified because the one compound for which a soil absorption coefficient was

available, PCB-1260, does not have an RtD.

Industrial Workers

The cumulative hazard index for industrial workers exposed to ground-water was 2 (Table 6.5). This

cumulative hazard index exceeds the benchmark value of 1.0. The calculated hazard indices for ingestion

of ground water, dermal exposure to ground water, and inhalation of volatiles released from ground water

were 2, 0.01, and 0.000002, respectively (Tables (3.8 through (3.10). Thallium, manganese, antimony,

and arsenic were the greatest contributors to the calculated hazard index for the ingestion of groundwater

with hazard quotients of 0.6, 0.3, 0.3, and 0.3, respectively. The maximum detected concentrations of

thallium and arsenic were found in B2OMW-1, the highest concentration for manganese was found in

B2OMW-2, and the highest for antimony was found in B2OMW-3. None of the four contributors to the

hazard index of 2 have the same target organ. Thus, the hazard index separated by target organ does not

exceed the benchmark value of 1.0. -

6.2.4.2 Carcinogenic Riska
The National Contingency Plan (NCP) defines the target risk range for exposure to carcinogenic

compounds as an excess upper bound lifetime risk within the range 10 to lOt This translates to one

excess cancer in a population of ten thousand to one excess cancer in a population of one million.

Potential risks from exposure to carcinogens at the Building 20 AOC were evaluated for utility,

construction, and industrial workers. The potential carcinogenic risks from exposure to soil and ground

water at the Building 20 AOC are summarized below.
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It is important to note that the cancer risk estimates quantified in the risk assessment are upper bound

estimates. That is, a cancer risk of 2 x 10 means that if 1,000,000 people were exposed to site-related

contaminants, most likely fewer than 200 people might be expected to develop cancer as a specific

consequence of the exposure.

Utility Workers

The cumulative carcinogenic risk associated with exposure by utility workers to subsurface soil is 1 x 106

(Table 6.3). Therefore, the carcinogenic risk from exposure to contaminants in soil by utility workers

is at the low end of EPA's target risk range. The pathway-specific risks for utility workers from

incidental ingestion of soil, inhalation of fugitive dust, and dermal contact were 1 x 10, 3 x 10-'°, and

5 x 10-u, respectively (Tables G. 1 through (13). The chemical contributing most to the estimated cancer

risks for this exposure scenario is benzo(a)anthracene which was detected in 1 of 4 soil samples. Risk

from dermal contact with soils was only quantified for PCB-1260 due to the lack of absorption

coefficients for other COPCs detected at the site.

Construction Workers
w

The cumulative carcinogenic risk associated with exposure by utility workers to soil is 2 x 10-6 (Table

6.4). Therefore, the carcinogenic risk from exposure to contaminants in soil by construction workers is

at the low end of EPA's target risk range. The pathway-specific risks for construction workers from

incidental ingestion of soil, inhalation of fugitive dust, and dermal contact were 2 x 10.6, 8 x 10-",and
—

I x I0, respectively (Tables G.4 through (16). The chemical contributing most to the estimated cancer s
risks is benzo(a)anthracene which was detected in I of 4 soil samples. As mentioned previously, cancer —

risk due to derrnal contact was only quantified for PCB-1260 because absorption coefficients were not

available for other COPCs at the site.

Industrial Workers —

The cumulative carcinogenic risk from exposure to contaminants in ground water by industrial workers

is 1 x 10' (Table 6.5). Therefore, the carcinogenic risk from exposure to contaminants in ground water

by industrial workers is within the EPA's target risk range. The pathway-specific risks from ingestion,
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inhalation o1 yplatiles released from ground water and dermal exposure to ground water were 5 x 10,
4 x 1O and 6 x 10, respectively (Tables 0.8 through 0.10). Arsenic was the greatest risk contributor

for ingestion of groundwater at 5 x 10 and benzo(a)pyrene was the greatest risk contributor for dermal

contact with groundwater at 4 x 10. The maximum concentrations of arsenic and benzo(a)pyrene were

detected in B2OMW- 1 and B2OMW-2, respectively. Other COPCs contributing risk greater than 1 x 1 0

for ingestion and/or dermal contact were benzo(a)anthracene, benzo(b)fluoranthene, dibenz(a,h)anthracene

and, indeno(1 ,2,3-cd)pyrene.

6.2.4.3 Qualitative Evaluation of Risk

Toxicity values were not available for 2-methylnaphthalene, acenaphthylene, benzo(g,h ,i)perylene,

phenanthrene, coumaphos, and chloroneb, and, therefore, quantitative evaluation of the potential risk

arising from exposure to these compounds was not assessed for the Building 20 AOC. Thus, the

compounds are discussed qualitatively below using data from all of the soil and ground-water samples

collected at the Building 20 AOC.

2-Methylnaphthalene was detected in 1 of 4 soil samples collected from this AOC at a concentration of

29 mg/kg. 2-Methylnaphthalene does not have an ARAR or TBC for soil at Griffiss AFB. 2-

Methylnaphthalene is reported to only cause minor skin irritation and skin photosensitization (HSDB,

1996).

Acenaphthylene was detected at a concentration of 1.7 mg/kg in I of 4 soil samples collected at this

AOC. The most stringent potential ARAR or TBC available for acenaphthylene in soil at Griffiss AFB

is 41 mg/kg; thus, the concentration at the site does not exceed the potential TBC. Acenaphthylene was

also detected at 0.00006 mgfL in I of 8 ground-water samples at this AOC. No potential ARAR or TBC

is available for acenaphthylene in ground water at Griffiss AFB. Exposure to high-risk polycyclic

aromatic hydrocarbons (PAils) by skin and lung absorption results in increased incidences of skin and

lung cancer, but purified forms of PAHs administered to rhesus monkeys have not been successful in

developing tumors (HSDB, 1996). Thus, exposure to site concentrations of acenaphthylene is not

expected to cause adverse health effects.
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Benzo(g,h,i)perylenewas detected at concentrations ranging from 0.00009 mg/L to 0.0002 mgIL in 2 of —

4 ground-water samples at this AOC. No potential ARAR or TBC is available for benzo(g,h,i)perylene

in ground water at Griffiss AFB. Benzo(g,h,i)perylene is reported to cause lung tumors in rats, but there

is no evidence that this compound may induce cancer in humans (IRTS, 1996).

Phenanthrene was detected at concentrations ranging from 0.13 mg/kg to 75 mg/kg in 3 of 4 soil samples

collected at this AOC. Only one sample had phenanthrene at a concentration that exceeded the most

stringent ARAR or TBC for soil (50 mg/kg) that corresponds to the recommended NYS Soil Cleanup
-—

Objectives (see Table 4.3). Phenanthrene was also detected in ground water at concentrations ranging

from 0.00003 mgIL to 0.0002 mg/L detected in 2 of 8 ground-water samples. This concentration is

below the most stringent ARAR or TBC for ground water of 0.050 mg/L. Phenanthrene is reported to

cause lung tumors in rats, but there is no evidence that this compound may induce cancer in humans

(IRIS, 1996).

Coumaphos was detected in I ground-water sample at a detected concentration of 0.0002 mgfL. The

most stringent ARAR or TBC for coumaphos is 0.005 mgIL (Table 4.6); thus, the concentration at the

site is below the ARAR or TBC. Toxicity studies indicated that weekly dipping in a solution of 200 ppm

of coumaphos for a 2 year period had no adverse effect on cattle (HSDB, 1996).

j
Chloroneb was detected in I ground-water sample from this AOC at a concentration of 0.000045 mg/L.

No potential ARAR or TBC is available for chloroneb in ground water. Chloroneb has an oral LD

greater than 11,000 ppm for rats and an LD1 of greater than 5,000 ppm (HSDB, 1996). Thus, the
—

concentration of chloroneb at the site is not expected to cause an adverse health effect in humans. :

S
Based on the results of soil and ground-water investigations at the Building 20 AOC, possible exposure

to the concentrations of 2-methylnaphthalene, acenaphthylene, benzo(g,h,i)perylene, phenanthrene,

coumaphos and chloroneb in these media is unlikely to pose a health hazard from possible exposure of

occupational receptors potentially performing intrusive activities at this site.
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6.2.5 Uncertainties Evaluation

Uncertainty exists in many areas of the human health assessment. However, use of conservative variables

in intake calculations and conservative assumptions throughout the risk assessment results in an

assessment that is protective of human health. A summary of uncertainties in the risk assessment process

is included in Table 6.6. A detailed discussion of the uncertainties inherent in the risk assessment process

is provided in Volume 1. The site-specific uncertainties for the baseline risk assessment for the Building

20 AOC are identified below.

Uncertainties Associated with Exnosure Assessment

• The hazard indices associated with dermal contact with soil were not quantified
due to the lack of dermal absorption factors necessary for evaluating absorption
of chemicals from soil acrpss the human skin barrier. This may lead to
underestimation of the overall risk due to dermal contact with detected chemicals.

• In quantifying exposure, it was assumed that chemicals are uniformly distributed
over a defined area. At this AQC, chemical samples were collected from the
suspected source(s) of contamination. Areas thought to be free of contamination
were not investigated. Data collected in this manner, rather than through random
sampling, result in a biased data set which may overestimate risk.

• Exposure point concentrations in air were derived using two EPA-approved
models: the Wind Efosibn Model and the Simple Box Model. As discussed in
Section 5.1 of Volume I of the RT Report, the inherent assumptions and input
parameters used in these models are likely to overestimate exposure point
concentrations and, ultimately, the óIküiIed risk through the inhalation pathway.

• It was assumed that construction may occur on the site over a one-year period.
Because of the size of the AOC, construction may require less time to complete.
Also, it was assumed that construction and utility workers come into contact with
soil. The use of protective clothing would greatly decrease the exposure
predicted for this site. These assumptions thay ovèrèstirnate risk.

• The highest concentrations of benzo(a)pyrene, benzo(b)fluoranthene, and
benzo(k)fluoranthene were rejected from sample B2OSB-Sb and not used in the
risk assessment. This may cause an underestimation of overall risk.

• The risk assessment for this site was quantified based on analysis of a relatively
small number of soil samples. The limited amount of soil and ground-water data - -- -
collected contributes uncertainty to risks calculated for soil pathways.
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• The risk assessment was performed based on an assumed industrial scenario for

this AOC. Potential future changes in the land use designation for this site may
significantiy impact the results of risk assessment.

• It was assumed that ground water would be used for industrial purposes in the
future. This is very unlikely since the site has ready access to the existing water
supplies at the base and in the City of Rome which are more than adequate for
industrial purposes.

Uncertainties Associated with Toxicity Assessment

• Inhalation RIDs and cancer slope factors were unavailable for many chemicals
detected in site soils and ground water. The risks of potential exposure to
compounds of unknown toxicity could not be quantified. This may result in
underestimation of the overall risk.

• Detected concentrations of benzo(a)anthracene were partially responsible for risk
estimates which fell ithin the EPA canëer target level in the dsk assessment.
Analytical results for this compound in sample B2OSB-5b were rejected and could
not be used in the risk assessment, Because this particular sample contained
significantly elevated concentrations of semi-volatile organic compounds relative
to other samples collected at the AOC, it is likely that the true semi-volatile
maximum concentrations are greater than those used in the estimation of risk.
Therefore, carcinogenic risks via the ingestion of soil pathway may be —

underestimated.

• The6azicér sioj faddrsiorIPAHi were cakdfaS based on their toxicity relative
to benzo(a)pyrene. Therefore, calculated risks from oral exposure to soil may
be underestimated or overestimated.

• Toxicity values were not available for several COPCs at this site, including
acenaphthylene, benzog,h,i)perylene, phenanthrene, 2-methylnaphthalene,
coumaphos, and chloroneb.

• Risk to construction workers from exposure to soils were quantified using
chronic health values. Because the assumed exposure duration is only one year,
subchronic health values could have been used instead. Accordingly, the
calculated risks from exposure to soil contaminants may be overestimated.

While some of the uncertainties identified above may underestimate the potential risks from exposure to

soils and ground water at the Building 20 AOC. overall the use of conservative assumptions throughout

the risk assessment results in an assessment that is protective of human health.
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6.2.6 Summary of the Baseline Risk Assessment

The analytical data used in the risk assessment were acquired and evaluated according to approved EPA

procedures. The data were deemed suitable for the needs of the risk assessment. The risk assessment

was performed on soil and ground-water data collected from 6 soil borings and 3 monitoring wells

advanced at the Building 20 AOC.

According to the Griffiss Redevelopment Planning Council, the current industrial use of land at this AOC

is expected to remain unchanged following base realignment. The exposure pathways and exposed

populations were chosen for quantification of exposure based on assumed current and future industrial

land use at the Building 20 AOC. Occupational receptors (utility and construction workers) were

identified as populations potentially exposed to soils. Potential exposure pathways identified for soils

included incidental ingestion of soil, dermal contact with soils, and inhalation of fugitive dust. In

addition, potential exposure to ground water by future industrial workers was also evaluated. Potential

exposure pathways identified for ground water included ingestion, dermal contact, and inhalation of

volatiles released from ground water. The cumulative carcinogenic risks associated with the utility and

construction worker exposure scenarios were I x 10 and 2 x 10 respectively, which are within EPA's

target risk range. Benzo(a)anthracene in soil was the major risk contributor for the utility and

construction workers. The cumulative RME carcinogenic risks for the industrial worker exposure

scenario was I x 10', which is within the EPA's target risk range.

The cumulative noncarcinogenic hazard indices for all soil exposure pathways for the two types of

workers were below the b!nchmark level of 1.0. With the exception of ingestion, all noncarcinogenic

pathways for the groundwater exposure pathways were below the benchmark level of 1.0. The

groundwater ingestion pathway exceeded the benchmark level of 1.0 for future industrial workers with

a hazard index of 2. The chemicals contributing the majority of the risk were thallium, manganese,

arsenic, and antimony. It is important to note that the hazard index for these COPCs separated by target

organ does not exceed the benchmark level of 1.0 for any organ.

The primary objective of the RI for the Building 20 AOC was to confirm the cleanup of contaminated

soils at the site and evaluate whether residual contamination exists in soils and ground water at the site.

To meet this objective, soil samples were collected in the area of the former investigation and cleanup,
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starting at a depth of 4 feet. The highest concentrations of volatile and semi-volatile organic compounds

were detected in sample B2OSB-5b, collected at a depth of 0 to 2 feet. This information indicates that

the detected concentrations do not represent residual contamination from the floor drain, but may be

present due to another source such as the adjacent sump.

The results of the human health baseline risk assessment indicate that chemicals detected in soil should

not present a risk to current and future occupational workers. Exposure of industrial workers to ground-

water yielded a cumulative hazard index above EPA'S benchmark value and an excess cancer risk that

is within the EPA's target risk range. However, it is important to note that the hazard index split out

by target organ does not exceed EPA'S benchmark level. The quantitative evaluation of risk is subject

to several conservative assumptions and should not be considered as an absolute quantitative measure of

risk.

a
6.3 ENVIRONMENTAL EVALUATION

,'a

This section evaluates the potential for adverse impacts to ecological receptors at the Building 20 AOC.

The methodology for this evaluation is presented in Volume 1 of the RI.

6.3.1 Identification of Chemicals of Potential Concern

Soil samples were obtained from the Building 20 AOC as part of the RI. However, these samples were

only collected from subsurface soils (greater than 2 feet bgs). Because ecological receptors are not

expected to be found at these depths, and disposal practices make it unlikely that surface soil would be

contaminated, no soil COPCs were identified,

Neither surface-water bodies nor sediments are associated with this AOC and, therefore, COPC were

not identified and no environmental assessment was conducted for these media at the Building 20 AOC.

6.3.2 Exposure Assessment

Building 20 AOC is located in a highly developed portion of the base, with little habitat available for

ecological receptors. Contamination that may be associated with the site is expected to be well below
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ground surface, beneath the building. In addition, future land use is expected to remain industrial.

Therefore, potential exposures related to this AOC are not considered to exist for ecological receptors.

6.3.2.1 Threatened or Endangered Species

There are no plant or animal species at the base or in the immediate vicinity of the base that are

considered to be threatened or endangered, according to the U.S. Department of the Interior (50 CFR

17). Though some plant species present at the base are protected in the state of New York, these species

have not been found in this portion of the base. Therefore, threatened and/or endangered species are not

considered to be a concern at this AOC.

6.3.2.2 Exposure Pathways

No complete exposure pathways for ecological receptors can reasonably be expected to exist for this

AOC.

6.33 Conclusions, Limitations, and Uncertainties

Risks to ecological receptors due to COPCs at this AOC are considered to be insignificant because

complete exposure pathways do not exist. If it were discovered that surface soil surrounding the Building

20 AOC was contaminated, further evaluation might be warranted.
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7.0 CONCLUSIONS AND RECOMMENDATIONS

The purpose of this section of the RI report is to briefly summarize the site background, scope of the field

investigation, site characteristics, nature and extent of contamination, and baseline risk assessment, and

to provide recommendations as to whether no further action, removal action(s), feasibility study, or

additional field investigation is needed at the Building 20 Locomotive Roundhouse AOC.

7.1 SUMMARY AND CONCLUSIONS

Site Back2round

• A new steam entrance into Building 20 was to be constructed in 1985 at
approximately 5 feet below grade at the northwest corner of the building. A
free-flowing oily liquid was encountered upon penetration of the foundation, and
approximately 150 to 200 gallons of liquid entered the excavation. It was
determined that the source of contamination was a leaking floor drain located in
the northern portion of the building. All recoverable liquid and contaminated
soil, concrete, and debris encountered were containerized at that time. Analysis
of the excavated material indicated 109 parts per million (ppm) PCBs, 700 ppm
lead and 446,000 ppm oil and grease.

• Hydro-Environmental Technologies, Inc., (RET) drilled five soil borings inside
the building, near the leaking floor drain, collected grab ground-water samples
from each boring and installed one monitoring well outside the building in 1986.
Oil and grease were detected in all the soil borings, metals were detected in the
soil borings at the northwest corner of the building and PCBs were not detected
in any of the borings. 1,1, 1-Trichloroethane was detected in the grab ground-
water sample collected from soil boring ES, located near the sump in the
northwest corner of the building. The monitoring well (B2OMW-1) was not
sampled at that time.

• Well B2OMW-l was sampled as part of the quarterly sampling project conducted
in 1992 and 1993. Acetone, chloromethane, methylene chloride, and
diethylphthalate were the only volatile and semi-volatile compounds detected.
Barium, chromium, manganese, nickel, and zinc were also detected. Pesticides
and cyanide were not detected in any of the quarterly sampling events. Glycols
were detected during two of the four quarterly sampling events.
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Scone of Field Investigations

• Three soil borings were drilled to ground water inside the building, one
upgradient and two downgradient of the leaking floor drain. Soil samples were
collected at 2-foot intervals for field screening by the on-site laboratory.

• Three additional soil borings were drilled at locations based on the field
screening results of the subsurface soil samples collected from the three initial
borings. Soil samples were collected at 2-foot intervals for field screening by the
on-site laboratory.

• A grab ground-water sample was collected from one soil boring (B2OSB-2) for
field screening by the on-site laboratory.

• Four confirmatory soil samples were collected from the soil borings, based on
field screening results, and submitted to the off-site laboratory for analysis.

• Two monitoring wells were installed on May 27, 1994, at preselected locations.
Soil samples were collected at 2-foot intervals for geotechnical analysis.

• The two newly installed moiiitoring welLi and one existing well were sampled
and the ground-water samples were submitted to the off-site laboratory for
analysis.

'S
Site Characteristics

U
• Building 20 is located in the central industrial portion of the base in an area with

approximately 2 to 3 feet of topographic reid. etc is located west of the
Cdt 69 AOCai F iloThièfi OF life Coal*Stdrage tard AOCT Approximately 98
percent of the site is occupied by the building, 1 percent of the site is covered by
asphalt and 1 percent of the site is grassed.

a• Surface-water run-off from the western portion of the site is channeled into the
base rain system which discharges to Threemile Creek and the run-off
fr11I till é ii jdiFEëiii1slhiiè1éd IntO thebase storm drain system
which discharges to Sixmile Creek. Threemile Creek is located approximately
1,450 feet west of the site and Sixmile Creek is located 1,500 feet northeast of
the site.

• Soils at the site are described as fine to medium sand with silt and gravel from
the soil surface beneath the concrete and asphalt to 2 feet bgs and fine sand with j
varying quantities of silt and gravel from 2 feet bgs to depths ranging from 7 to
20 feet bgs.
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• The saturated zone was encountered in the soil borings at depths ranging from

4 to 8.5 feet bgs. Static ground-water levels measured in the monitoring wells
ranged from 7.38 to 9.48 feet below the top of the well casing. The depth to
ground water is shallower in the southern portion of the site and slightly deeper
in the northern portion of the site.

• The ground-water flow direction at Building 20 is to the west-southwest towards
Threemile Creek. The hydraulic conductivities for the newly installed wells,
based on slug test results, ranged from 0.013 ft/mm in well B2OMW-2 to 0.039
ft/mm in well B2OMW-3.

Nature and Extent of Contamination

• The field screening results indicated no volatiles, semi-volatiles or pesticidelPCB
compounds were detected at concentrations above potential ARARs. The only
semi-volatiles detected (fluoranthene and pyrene) were in the shallow soil sample
from soil boring B2OSB-5, located at the northwest end of the site, near the
sump. Seven metals were detected in the field screening of the subsurface
samples. Calcium, cobalt, and zinc were the only metals detected at
concentrations above TBC criteria.

• Five volatile organic compounds and six pesticides were detected at
concentrations below potential TBCs in the confirmatory subsurface soil samples
in the borings at the site. A total of 18 semi-volatiles were detected in the
subsurface soil samples and the concentrations of benzo(a)anthracene, chrysene,
fluoranthene, phenanthrene and pyrene exceeded potential TBCs in the shallow
soil sample from boring B2OSB-5. Of the 26 metals detected in the subsurface
soils, the concentrations of arsenic, calcium, total chromium, silver, and sodium
were above the potential TBCs.

• No volatiles, semi-volatiles, pesticidelPCB compounds or metals were detected
in the field screening results of the grab ground-water samples collected from
boring B2OSB-2.

• No volatiles were detected in the ground water at concentrations above potential
ARARS. Dieldrin was detected at concentration above the potential ARAR in
one sample. A total of 17 semi-volatiles were detected in the ground water, six
of which were detected at concentrations above potential ARARs, including
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,benzo(k)fluoranthene,
chrysene, and indeno(1,2,3-cd)pyrene. Of the 21 metals detected in the ground
water, aluminum, antimony, calcium, chromium, iron, manganese, sodium and
thallium were the metals detected at concentrations above potential ARARs.

• Total recoverable petroleum hydrocarbons concentration exceeded a potential
ARAR at monitoring well B2OMW-3.
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Baseline Risk Assessment

• Future land use maps indicate the land in the area of Building 20 will become
commercial/administrative. However, based on the site's proximity to area
housing industrial operations (Lot 69 Hazardous Waste Storage Area and the base
steam plant) and the uncertainty associated withllitüràlaiidiiIe In thilparticular a
area, the risk assessment was conducted under the assumption that the site would
remain under the present industrial designation. a

• The human health risk assessment evaluated exposure to occupational receptors
including utility workers (subsurface soils), construction workers (subsurface
soils) and industrial workers (ground water). The routes of exposure to site
subsurface soils include incidental ingestion, inhalation of fugitive dusts and
dermal absorption. The routes of potential exposure to ground water include
ingestion, dermal contact and inhalation of volatile organic compounds.

• Soil exposures were evaluated based on the results of the subsurface soil samples
collected from this investigation and ground-water exposures were evaluated
based on the results of the ground-water samples collected from the three
monitoring wells at the site.

• None of the exposure pathways indicated an unacceptable risk from exposure to
the contaminants detected in the soils. The cumulative hazard indices ranged
from 0.001 to 0.05, which were below the benchmark value of 1.0. The cancer
risk estimates were 1 x 1O and 2 x 10', which are within EPA's risk range.

• The hazard index for industrial workers exposed to ground water was 2, which Jis above the benchmark value of 1.0. The chemicals contributing to this hazard
index each affect a different target organ; none of the target organ-specific hazard
indices exceed the benchmark level of 1.0. -

The estimated cancer risk was 1 x 10', which is within the EPA's cancer risk
range. Arsenic and benzo(a)pyrene contributed the most to the cancer risk.

• Risks to ecological receptors due to contamination at this AOC have not been
quantitatively assessed since no complete exposure pathways exist. The
ecological risks aiociitè with the Building 20 AOC are, therefore, considered
to be virtually nonexistent.

7.2 RECOMMENDATIONS

ha• Although there are no unacceptable human and ecological risks associated with
the contamination detected at the site, the concentrations of the analytes detected
indicates there is still contaminated soils beneath the concrete floor in the
northwest corner of Building 20 adjacent to the sump.

2588-0211.21? 74
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The greatest number of analytes and the highest concentrations of these analytes,
were detected in the soil boring drilled downgradient of the leaking floor drain
and adjacent to the sump near the northwest entrance to the building. This
indicates the sump may be the source of contamination.

The USAF is proceeding with an Interim Removal Action for this site followed
by confirmatory sampling. Removal of the source area (e.g., contaminated soils)
should mitigate any residual ground-water contamination at the site.
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Table i.2: Detection of Analytes in Ground Water
Quarterly Sampling Data from 1992 to 1993

Building 20 Locomotive Roundhouse Remedial Investigation
Griffiss Air Force Base, Rome, New York

SI? 70

PREPARED/DATE:

2588-0211.21F
I

CHECKED/DATE:

DSS 6/25/95

LAS 814/95

PARAMETERS
November

1992
March
1993

June
1993

September
1993

Metals (mgIL)

Barium 0.06 0.051 0.044 ND
Calcium 121 94.0 119 ND
Chromium, Total ND 0.023 ND NI)
Iron 0.235 0.31 0.508 ND
Magnesium 8.0 9.19 7.13 ND
Manganese 0.113 ND ND NI)
Nickel ND 0.276 0.271 ND
Potassium 73 38.6 51.5 ND
Sodium 249 258 JH 168 ND
Zinc 0.22 0.100 0.248 ND

Volatile Oranics (ug/L)

1.7 3.OJ ND NDAcetone
Chloromèthañe 1.9 ND ND ND
Methylene Chloride 15 1.5 J ND 13 JT

Semi-Volatile Organics (ugfL)

2.7 ND ND NDDiethylphthalate

Total Glycol (mgIL) ND 0.06 J 0.10 J ND

J
JH
JT

ND

'F

fl

-V

H

a

Estimated quantitation level based upon QC data
Estimated quantitation, possibly biased high based on QC data
Estimated quantitation, possibly high or false positive based on trip blank data
Not Detected
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Table 2.2: Analytical Parameters and MethodS
BuIlding 20 Locomotive Roundhouse Remedial Investigation

Grifflss Air Force Base, Rome, New York

9F? 72

METHODS
PARAMETER SOIL WATER

FIELD SCREENING:

w

'1
Metals

TCL Organics:

ICP Modified 6010

Volatiles

Semi- Volatiles

SW5030/8010
SW5030/8020

SW3 550/8040
SW3550/8 100

SWSO3O/8010
SW503018020

SW35 10/8040
SW351018100

-v

TCL PCBs:

OFF-SITE LABORATORY ANALYSIS:

SW3 550/8080 SW3510/8080 'I

TCL Organics:
Volatilea
Semi-Volatiles

TAL Inorganics:
Metals by ICP
Metals by GPAA

Antimony
Arsenic

Molybdenum
Selenium
Strontium
Thallium

Mercury by CVAA
Cyanide

Hexavalent Chromium:

Pesticides/PCBs

Herbicides

SW5030/8240
SW355018270

SW3050/6010

SW3050/6010
SW3050/7060
SW305016010
SW3OSO/7480
SW3050/7740
SW3OSO/7780
5W3050/7841

SW7471
SW9OIO, 9012

7195

SW3550/8080

EPA 524.2
EPA 525.1

5W3005/6010

SW3005/7041
SW3020/7060
SW3020/7421
SW300S/6010
SW3020/7740
SW3005/6010
SW3020/784 1

SW7470
SW9OIZ

7196

SW3510/8080

EPA 515.1

Organophosphorus Pesticides

NC Pesticides

TRPII: EPA4 18.1

5W3510/8140

various as indicated below

EPA4 18.1

S

Total Glycols: NYSDOH-APC44

TCL —
TA!. =
PCB.=

!CP =
NC Pesticides =

CVAA -
TRPH -
xpF=
SW =

Target Compound Li.t
Target Analyte List
Polycidorinated Biphenyl.
Inductively coupled argon plasm.
Non-Conventional Pesticides
Cold Vapor Atomic Absorption
Total Recoverable Petroleum Hydrocarbons

X-ray fluorescence spectroscopy
SW-S46

PREPARED/DATE: 055 6i25/95

CHECKED/DATE: LAS 8/4/95
2588-0211.2 iF' a

NC Pesticide Method.:
EPA 507 EPA 547
EPA 549 EPA 531.1
EPA 504 EPA 632
EPA 548 EPA 508

—



947 73
Table 3.1: Summary of Soil Properties

BuIlding 20 Locomotive RondbousetcmcdiaiInvcstigatioa
Griffin Air Force But, Rome, New York

Boring No.

Depth
Interval
(Feet by)

Field
Description

Geotechnical (USCS)
Classification and Description

B2OSB— 1 ito 7 Silty fine to coarse SAND with gravel Not Analyzed

B2OSB—2 0.5 to 4
5.5 to 9

Silty SAND and GRAVEL
Silty fine to medium SAND with gravel

Not Analyzed

B2OSB—3 ito 8 Silty fine SAND with gravel Not Analyzed

B2OSB—4 0 to 2
2 to 2.75
2.75 to 4.0
4 to 4.6
4.6 to 5.5
5.5 to 8

Sandy SILT with gravel and day
Silty fine to medium SAND
Sandy SILT with clay
Silty fine to medium SAND
Fine sandy SILT with clay
Silty fine to medium SAND with gravel
and clay

Not Analyzed

B20SE—5 0.5 to 2.5
2.5 to 4.35
4.35 to 4.5
4.5 to 5
S to 6.5
6.5 to 8.5

Fine sandy SILT with gravel
Fine sandy SILT
Silty fine to medium SAND
Fine sandy SILT
Silty fine to medium SAND
Silty fine to medium SAND with gravel

Not Analyzed

B2OSB—6 4.75 to 6.50
6.50 to 6.85
6.85 to 8.75

Fine sandy SILT
Silty fine to medium SAND
Silty fine to medium SAND with gravel

Not Analyzed

B2OMW—2 2 to 4
15 to 17

Silty finc SAND with gravel
Fine to coarse SAND with gravel

Sandy SILT (ML)
Poorly graded SAND with gravel (SF)

B2OMW—3 6 toS

15 to 17

Silty fine SAND with gravel

Silty fine to medium SAND with gravel

Poorly graded GRAVELwiLh silt and sand

(GP-GM)
Poorly graded SAND with gravel (SP)

2588—02i1.21F

PREPARED/DATE: DSS 6f255
CHECKED/DATE: LAS 7/4/95

-I
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Table 4.3: Frequency of Detection and Exceedsace of Potential TBCa for Subsurface Soil Samples

Building 20 Locomotive Roundhouse Remedial Investigation
Griffias Air ForceBase, Rome, New York

Parameter

Comparison to ARARS and TECs
Range of Frequency of Most

Frequency of Detected Detection Above Stringent
Detection - Concentrations Most Stringent Criterion -

Comparison to Backtround
Frequency of Background

Detection Above Screening
_.icMround Concentration

Wet Chemistry (mg/kg'
Moisture. percent
Petroleum Hydrocarbons

6.8 — 16.7
40 — 4400

NA
NA

NA
NA

NA — Not Applicable
.7 — Estimated Value
jig/kg - micrograms per kiiognm, dry wrigbt based
mg/kg - milligrams per kilogram. dry weight based
U — Analyte not detected at the indicated detection limit

2588 —0211.21F

PREPARED/DATE DSS 7/25/95
CHECKED/DATE: LAS 8/4/95

-F
Volatiles (gwk&)
Acetone 2/4 4 1 — 60 0 200 NA
Benzene 1/4 35 0 60 NA
Ethytbensene 114 10 II 5500 NA
Toluene 2(4 2 5 — 8 0 1500 NA
Xylenes. total 1/4 56 0 1200 NA

Semi—Volatiles (jsg/kjl
2,4—Dimethylphenol 1/4 1303 0 410000 NA
2—Methylnapbtbalene 1/4 29000 —— NA NA
Acenaphtbene 2/4 115 — 10000 0 50000 NA
Aceoaphthylene 1/4 1700 0 41000 NA
Anthrathine 2/4 301 — 9700 0 50000 NA
Benzo(a)antbracene 1/4 310001 1 224 NA
Benzo (a) pyrene 1/3 52 0 61 NA
Benzo (b) fluoranthene 2/3 363 — 671 0 1100 NA
Benzo(k)fluoranthene
Bis (2 —ethylhexyl) phthalate

1/3
4/4

361
395 — 1901

0
0

1100
50000

NA
NA

Carbazole 1/2 4500 0 290000 NA
Chrysene 1/4 380003 1 400 NA
Dibenzofuran 1/4 5000 0 6200 NA
Fluoranthene 2/4 1303 — 550001 1 50000 NA
Pluorene 1/4 28000 0 50000 NA
Naphthalene 1/4 11000 0 13000 NA
Phenanthrene 3/4 1305 — 75000 1 50000 NA
Pyrene 2/4 1001 — 730005 1 50000 NA

Pestidcs/PCB Compounds gg/kg)
1/4 7.25 0 41 NAAldrin

Gamma—BHC(Lindane) 1/2 0.131 0 6 NA
Heptachtor epoxide - 1/4 5.3 5 0 20 NA
Mirex t12 0.95 5 0 3200 NA
PCB—1260 (Arochtor 1260) 1/4 6.43 0 90 NA
4,4'—DDD 1/4 9.95 0 2900 NA

Metals (mg/kr)
Aluminum 4/4 5720—11200 0 18306 0 18306
Arsenic 4/4 2.7—4.2 1 3.3 0 4.9
Barium 4/4 37— 68 0 300 0 7t
Beryllium 2/4 0.4195 — 0.4715 0 0.64 0 0.64
Calcium 4/4 1950 — 74900 2 23820 2 23820
Chromium, hexavalent 4/7 0.39 — 0.58 0 400 2 0.45
Chromium, total 4/4 9.8 — 27.75 1 22.6 1 22.6
Cobalt 4/4 5.2 — 19.4 0 30 1 19.3
Copper 4/4 8.45 — 24.2 0 43 0 43
Iron 4/4 16000 — 18200 0 47350 0 47350
Lead 4/4 6 — 27 0 36.2 0 36.2
Magnesium 4/4 2570 — 3980 0 7175 0 7175
Manganese 4/4 415— 723 0 2106 0 2106
Mercury 2/4 0.0325—0.0411 0 0.1 0 0.1 U
Molybdenum 1/4 6.4 0 10000 1 6 U
Nickel 4/4 11.9—41.65 0 46.1 0 46.1
Potassium 4/4 740 — 921 0 1993 0 1993
Selenium 2/4 0.763 — 1.11 3 0 2 2 0.34 U
Silver 2/4 0.61 5 — 6.45 1 2.2 1 1.1 U
Sodium 3/4 196 — 598 1 259 1 259
Strontium 4/4 6.55— 112 —— NA 2 54.7
Vanadium 4/4 12.6 — 29.7 0 150 0 35.8
Zinc 4/4 35.3 — 52 0 120 0 120

10/10
4/4



Thble 4k Detactioc of Aal$a is Onmad—Wata Sample.
Building 20 Locomodve Rodhouse P .21svntipti.e

thiffia AirPem. Ba., Rome, N.. toek

947 78

(1)Sample Ifl. BMW—l BMW—2 B20MW—01 MW—3
Sample Bets 08—07—94 08—08—94 08—08—94

MEDIOTh EPA 5242
VO1A'flLES: (aIL'i
1,l,1—T&b1.rocthvi OSU 02 0.8 1.4
Chlorotonn 0.2 U 0.4 03 03
Naphthalaie 0.5 U 3.7 U 3.4 0.5 U
Trichioroethenc 0.SU 03U 0.5U 0.41

MEflIOD EPA 525.1
SEMI—VOLATU.ES: (gSL'
Aceesphthyleoe 0.5 UR 0.061 0.041 03 UKAnthncwe OS UR 0.061 021 0.5 UR
Beazo(a)anthncene 0.1 UR 0.21 0.21 0.07 R
Beozo(.)pyrene OIUR 0.21 0.11 0.05K
Benw(b)Ouorantheee 0.2 UR 021 021 0.1 R
Benzo(g.hi)pezyiene 0.5 UR 0.091 0.051 0.5 UR
Beazo(k)fluonntheue 02 UR 0.091 02 UI 02 UK
lia(2-Ethylhaytdipate 2tJR 21 2U1 2UR
fliuyieee O2UR 031 0.21 0.09K
Di-n-butylphthal.ta 0.03K 0.081 0.071 03KPluoren. 0.SUR 11 11 O3UR
Iodeeo(1,2,3 -odçyrtee 0.4 UK 0.091 0.061 0.4 UK
Phenandiretie 03 UK 21 31 0.04k
Pyrette 0313K 0.71 11 DIR
MEIHOTh SW—546 81fl 5140 EPA 531.1 547.548,432
PESHcWESP cOMPOUND& (nULl

031 4U 41J 4U —
Coumapho. 021 a
MEflTOD EPA 504.507,508,515.1
PESflCWES/P( WMPOUND& (nULl
thioronel, - 0.0441

-
0.0451 1 U

Endosul(anl 0.0011 0.0011 0.111
ThOuralin 0.0061 0.06 U 0.06 UI

METAlS: (milL)
Aluminum (300010) 0.2 U 046 0.1811 0.981
Antimony (30051041) 0.003 U 0.003 U 0.003 U 0.01421
Arsenic (3020706( 0.0098 0.003841 0.004631 0.003891
Barium (3005'6010) 0.063 0.027 0.024 0.024
Calcium (3005/6010) 106 75.7 75 56.7
Chromium (3005/6010) 0.01423 0.02 U 0.02 U 0.1141
Copper (3005/6010) 0.01 U 0.0041 0.01 U 0.01Haanlent ChromIum (7196) 0.02 U 0.02 U 0.0021 0.02 U
Iron (3005/6010) 0.088 1 134 0.41 2451
Lead (30207421) 0.0075 U 0.0009 1 0.0006 1 0.001191 =
Magnesium (3005/6010) 538 1531 151 12
Manganese (3005/6010) 0.088 0216 0.759 0.5621
Molybdenum (3005'6010) 0.0061 0.00451 0.02 U 0.01071
t'&kel (3005/6010) 0.01441 0.04 U 0.04 U 0.073
Potassium (3005/6010) 35.4 1.99 1.82 1.98 —Selenium (30V7740) 0.000751 0.37 1 0.000771 0.0012
Sodium (3005/4010) 384 348 36.7 523
Sfrontium (3005/6010) 0.394 0.184 0.186 0.116
Thallium (30Z'7841) 0.0051 0.000451 0.000451 0.002 U
Vanadium(3005'óOlO) 0.01513 0.00451 0.O1SU 0.00391
Zinc (3005/6010) 0.00841 0.0061 1 0.0063 1 0.0161 1

WET CHEMInY: (malL)
Petroleumflydrocarbons(418.1) 0.091 0.2U 0.091 0.131

(1) Duplicate of B2OMW—2

— micrognms per liter
mg/I. - milligrams per liter
1 Eatimated
K = Rejected
U = Analyte not detected
UI = Estimated concentratren poulll' lOsed low PREPAJtEDIDATE CLC 7t2M5- - = Analyte Dot analyzed CHECKEIYDATE DSS Sf2/95

2588—0211.211'
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Table 4.5: Detection of Analytes in Ground—Water Samples —Spring 1995

Building 20 Locomotive Roundhouse Remedial lnvcstigatioa
osimu Air Force Base, Rome, New York

(1)
Sample LD. B2OMW—1 BZOMW—2 B2OMW—2--Ol B2OMW—3

Sample Date 04—04—95 04—04—95 04—04—95 04—04—95

METHOD: EPA 525.1
SEMI-VOLAnLES: (ug/L)
Anthracene 0.5U 0.04J 0.5U 0.5U
Eenzo(a)anthracene 0.1 U 0.3 J 0.1 J 0.1 U
Benzo(a)pyrene 0.2 U 0.2 J 0.09 1 0.2 U
Benzo(b)tluorantbene 0.2 U 0.4 J 0.1 1 0.2 U
Benzo(g.h,i)peryfene 0.5 U 0.2 J 0.06 1 0.5 U
Benzo(k)fluoranthene 0.2 U 0.08 1 0.04 1 0.2 U
bis(2-Eth3lhcxyl)adipate 2 U 2 U 0.09 2 U
Butylbenzylphthalata 0.051 0.5 U 0.07 1 0.5 U
Chrysene 0.2 U 0.4 J 0.1 J 0.2 U
Dibenz(a,h)anthraccne 0.3 U 0.051 0.3 U 0.3 U
Diethylphthalate 0.5 U 0.5 U 0.04 1 0.5 U
Di—n—butyiphthalate 0.06 0.04 1 0.051 0.5 U
Fluorene 0.5 U 0.07 1 0.08 1 0.5 U
lndeno(1,2,3—cd)pyrene 0.4 U 0.1 U 0.04 J 0.4 U
Phenanthrene 0.5 U 0.2 1 0.06 3 o.5 U
Pyrene 0.5U 0.83 . 0.53 0.5U

METhOD: EPA 515.1
PESTICIDES/PCB COMPOUNDS: (u,JL'

0.41 2 U 2 U3,5—Dichlorobcnzoic acid — —

Dacthal 0.5 U 0.03 J 0.5 U — —

METHOD: EPA 508
PESTICTDES/PCB COMPOUNDS: (.aJL)

0.0053 0.06 U 0.06 U — —Dieldrin

(1) = Duplicate for B2OMW—2

(L) Lancaster Laboratories. Inc.
1sgL = microgramsper liter
I = Estimated concentration PREPARED/DATE: C1C 7125/95
U = Analyte not detected CHECKED/DATE: DSS 812/95

S

2588—0211.21F
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Table 4.6: Frequency oF Detection and Exceedanee ofPotential AltAR. or ThCs for Gronnd—Water Samples

Building 20Locomotive Roundbouse Remedial Investigation
Griffin Air Force Base, Rome, New York

Range of
Comparison to ARABs and ThCs Comparison to Background

Frequency of BackgroundFrequency of Most
Frequency of

Parameter Detection
Detected

Concentrations
Detection Above
Most Stringent

Stringent
Criterion

Detection Above
Background

Screenin
Concentration

Volatile. (palL)
1,1,1—Trichloroetbane 213 0.8— 1.4 0 5 NA vChlorofonn 2/3 0.3 — 0.4 0 7 NA
Naphthalene 113 3.4 0 10 NA
Trichloroethylene ('I'CE) 113 0.41 0 3 NA

Acenaphthylene 1/4 0.061 0 20 NA
Anthracene 2/4 0.041 — 0.21 0 50 NA
Benzo (a) anthracenc 2/4 0.21 — 0.31 2 0.002 NA
Bcnzo (a) pyrenc 2/4 0.21 2 OAX)2 NA
Benzo (b) fluoranthene 2/4 0.21 — 0.43 2 0.002 NA
Bcnzo (g.bj) perylene 2/4 0.091 — 0.21 0 50 NA
Benzo (k) fluoranthene 2/4 0.081 — 0.093 2 0.002 NA
Benzyl hutyl phthalate 2/4 0.051 — 0.073 0 50 NA
Chtysene 2/4 0.31—0.43 2 0.002 NA
Di—n—butylphthalate 3/4 0.051 — 0.081 0 50 NA
Dibenzo (a,h) anthracene 1/4 0.051 0 0.3 NA
Dicthyl phthalate 1/4 0.045 0 50 NA
Dioctyl adipate 1/3 21 0 50 NA
F'luorene 214 0.081 —11 0 50 NA
Indeno (1,2,3—cd) pyrene 2/4 0.041 — 0.091 2 0.002 NA
Phenanthrene 2/4 0.21 — 33 0 50 NA
Pyrenc 2/4 0.81—1J 0 50 NA

siidesPCBCom.ppnnds (a/L'
3,5—Dichlorobenzoic acid 1/3 (141 0 5 NA
Alpha endosulfan 1/4 0.001 3 0 50 NA
Chloroneb 114 0.0453 0 5 NA
Coumaphos 1/1 0,21 0 5 NA
DCPA(Dacthal) 1/6 0.033 0 5 NA
Dieldrin 1/4 0.0051 1 0.001 NA
Sevin (Carbaryl) 113 0.31 0 29 NA
Trifluralin 1/4 0.0061 0 35 NA

Metals (mgJL) —
Aluminum 2/3 0.66 — 1.02 2 aos 2 0.43
Antimot' 1/3 0.0142 1 1 0.003 1 0.003 U
Arsenic 3/3 0.093893 — 0.0098 0 0.025 1 0.005 U
Barium 3/3 0.024 — 0.063 0 1 1 0.057
CáThium 3/3 56.7- 106 —— NA 1 77
Chromium, hexavalent 1/3 0.0021 0 0.05 0 0.016
Chromium, total 2/3 0.01421 — 0.1141 1 0.05 1 0.02 U
Copper 2/3 0.0041 — 0.01 0 0.1 0 o.oi UIron 3/3 0.0885 — 2-651 2 0.3 2 0.75Lead 2/3 0.Xt99 I — 0.001191 0 (Lois 0 0.007
Magnesium 3/3 5.58— 15.51 —— NA 1 14
Manganese 3/3 0.088 — 0.816 3 0.05 2 0.14
Molybdenum 3/3 0.00453 — 0.01071 — — NA 0 0.016
Nickel 2/3 0.0144 1 — 0.073 0 0.1 1 0.04 U
Potassium 3/3 1.98—35.4 —— NA 1 12Selenium 3/3 0.(XX175J — 0.0012 0 0.01 0 0.001
Sodium 3/3 3&8-384 3 20 3 23
Strontium 3/3 0.116 — 0.394 —— NA 1 0.21
Thallium 3/3 0.Cfl)45 J — 0.005 3 1 0.001 1 0.0018Vanadium 2/3 0.00453 — 0.00491 —— NA 0 0.015Zinc 3/3 0.00633 — 0.0161 1 0 0.3 0 0.019

Wet Chemistry jmglL)
Petroleum Hydrocarbons 3/3 0.091 — 0.131 1 0.1 NA

NA — NotApplicable
I — Estimated Value

— micrograms per liter PREPARED/DAm: DSS 7/25/95
mg/L — milligrams per liter CHECKED/DAm: LAS 812/95U — Analyte not detected at the indicated detection limit

2588—0211.21F
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Table 6.1: Selection of Chemicals of Potential Concern Detected in Soil
Building 20 Locomotive Roundhouse Remedial Investigation

Griffiss Air Force Base, Rome, New York

_________________—-
Range of Background

Frequency of Detected Screening
Parameter Detection Concentrations Concentration

(ig/kg) (a) _________

Volatiles
• Acetone 2/4 0.004J—0.06
* Benzene 1/4 0.003 J
• Ethylbenzene 1/4 0.01
• Toluene 2/4 0.002J—0.008

• Xylene (total) 1/4 0.056

Semi—volatiles
• 2,4 —Dimethylphenol 1/4 0.13 J
• 2— Methylnaphthalene 1/4 29
*

Acenaphthene 2/4 0.011 J—10
*

Acenapfithylene 1/4 1.7
* Anthracene 2/4 0.03 J—9.7
• Benzo(a)anthracene 1/4 31 J
*

Benzo(a)pyrene 1/3 0.052 J
• Benzo(b)fluoranthene 2/3 0.036J—0.067J
• Benzo(k)fluoranthene 1/3 0.036 J
*

bis(2—EthThexyl) phthalate 4/4 0.039J—0.19J
• Carbazole 1/2 4.5
• chrysene 1/4 38 J
• Dibenzofuran 1/4 5
* Fluoranthene 2/4 O.13J—55
* Huorene 1/4 28
*

Naphthalene 1/4 11
* Phenanthrene 3/4 0.13 J75
*

Pyrene 2/4 0.1J—73J

PesticideslPCBs
* 4,4'—DDD 1/4 0.0099 J
• Aldrin 1/4 0.0072 J
*

gamma—BHC 1/2 0.00013J
*

Heptachior epoxide 1/4 0.0053 J
• Mirex 1/2 0.00095J
• PCB—1260 114 0.0064J

2588—021l.21F I of 2



Table 6.1: Selection of Chemicals of Potential Concern Detected in Soil
Building 20 Locomotive Roundhouse Remedial Investigation

Griffiss Air Force Base, Rome, New York

Parameter
Frequency of

Detection

Range of
Detected

Concentrations
(mg/kg) (a)

Background
Screening

Concentration
(b)

Total Metals
Aluminum
Arsenic
Barium
Beryllium
Calcium

• Chromium
* Chromium, hexavalent
* Cobalt

Copper
Iron
Lead
Magnesium
Manganese
Mercury

* Molybdenum
Nickel
Potassium

• Selenium
• Silver

Sodium
* Strontium

Vanadium
Zinc

4/4
4/4
4/4
2/4
4/4
4/4
4/7
4/4
4/4
4/4
4/4
4/4
4/4
2/4
1/4
4/4
4/4
2/4
2/4
3/4
4/4
4/4
4/4

5720—11200
2.7—4.2
37—68

0.419 J—0.471 J
1950—74800
9.8—27.7 J
0.39—0.58
5.2— 19.4

8.4 J—24.2
16000—182(X)

6—27
2570—3980
415—723J

0.032J—0.041 J
6.4

11.9—41.6 J
740—921

0.76 J—1.I1J
a61 J—6.4J

196—598
6.55—112
12.6—29.7
35.3—52

18306
4.9
71

0.65
23821

22.6
0.45
19.3
43.8

47350

Wet Chemistry
Petroleum Hydrocarbons

Note: The Exposure Point Concentration used in the risk calculation tables will he the maximum detected concentration.
Selected as a chemical of potential concern (COPC)

Box indicates maximum sample concentration exceeds twice the mean background concentration.
(a) — Based on chemical analysis results for soil boring samples (0 to 7 feet hgs).
(h) — Background screening concentrations for metals are two times the arithmetic mean.
(c) — Essential human nutrient; not considered as a COPG
J — Indicates an estimated value ______________
U — Analytenot detected at indicated detection limit ______________

947 82

'F

a

7175
2106
0.1 U

I

46
1993

0.34 U
1.1U
259 C

55
36
120

4/4 40—4400

PREPARED/DATE: TMS 7(21/95
CHECKED/DATE: LAS 8/7/95
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Table 62 SelectS. of Chealeal, of Pote.tMl Ceacera Detected it Grand Wales
BddSg2Oloeeaotlvt Roaadboase Reaeditl lawatigattet

Gr Al Force Bnc Roe New York

917 83

Frequency of
Range of
Detected

Arithmeti,
Mean

95 Percent
Upper Confidence

Background
Screening

Parameter Detection Concentrations
(mvt)(a)

Concentration
(mwt)(b)

Liasit(Jj)__ Concentration
(mg'L)(d)

$e.i-voladleg
Acenaphthyicne
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluorantbene
Benzo(g.h.i)per*ne
Benzotk)Iluorantbene
Bsnzy butyt phthalate
Chrynene
Dibenz(a,h)anthracene
Di—n—butytphtbalnte
Dietht pbthalate
Fluorene
Indeno(123—cd)pyrene
Phenanthrene
Fyrene
bis—Eth1lhexy)adipate

Wet Cbcaits,
Petroleum Hydrocarbons

3/7
1/7
3/7
7/ 7
7/7
4/7
117

3/7
7/7
7,17

7/7
5/7
3/3
517
7/7
317
7/7
3/3
3/7
2/7
7/7

0.66—1.07
0.01423

VoltS,
• 1.11—Tricliloroetbane
• Acetone
• Chlorofoms
• Metb)lene chloride

Naphthalene
• Trichloroethenc

2/7 0.0008—0.0014
1/7 0.0033
2/7 0.0003—0.0004
1/7 0.00151
1/7 0.0034
1/7 0.00041

1/8 0.000061
2/8 0.000041—0.00021
2/8 0.00021—0.00001
2/8 0.00021
2/8 0.00021—0.00041
2/4 0.000®1'—0.00021
2/8 0.000081—0.00009 1
2/8 0.000053—0.000071
2/8 0.00033—0.00041
1/4 0.000051
3/8 0.000051—0.000081
2/8 0.000041—0.0027
2/8 0.000081—0.0011
2/4 0.000041—0.000091
2/8 0.0002 3—0.003 1
2/8 0.00083—0.0011
1/3 0.0021

1/3 0.00041
1/3 0.0003 1
1/4 0.0000451
1/1 0.00021
1/6 0.000031
1/8 0.0000083
1/8 0.0000011
1/4 0.0000061

0.00 16
0.0068
0.00 12
0.00115
0.00 13
0.0013

0.00217
0.00216
0.00208
0.00208
0.0022
0.0002

0.00212
0.00215
0.00218
0.00012
0.00225
0.00188
0.0023

0.00013
0.0025
0.0024
0.00 13

0.0008
0. 00 14
0.00039
0.0002
0.0001

0.000027
0.00003

0.000024

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

Patfridea/PC&
3,5—Dichlorobenzoic acid
Carbaryl
Chloroneb
Co urn a phos

Dacthal (DCPA)
Dieldrin
Endosulfan I
Trill uralin

Total Metals
• Aluminum
• Antimony
• Artesir
• Barium

Calcium
• Chromium, total

Chromium, hcvalent
• Copper

iron
Lead
Magnesium

• Manganese
Molybdenum

• Nickel
Potatsium

• Selenium
Sodium

• Strontium
• Thallium

Vanadium
• Zinc

(e)

0.435
0.017

0.0049
0.047

97
0.037
0.0 11
0.007
0.745
0.002
9.21
0.24

0.007
0.11
35

0.0015
198

0.232
0.003
0.007
0.086

0.00391—0.00%
0.024—0.063

56.7—121
0.01421—0.1143

0.002 3
0.004 1—0.0 12
0.0841—2.651

0.000991—0.001191
5.58—1551
0.088—0.816

0.00451—0.0107 3
0.0144 3—0.276

1.98—73
0.000753—0.0012

36.8—384
0.116—0394

0.000451—0.0051
0.00451—0.00493
0.0063 1—0.2481

0.091—0.131

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

(e)

(e)

3/3

(a)

S

(e)

NA NA0.103

Note: The Exposure Point Concentration used in the risk calculation tables will be the maximum detected concentration.
Selected as chemical of potential concern (COPC)

EJ Box indicatet maximum sample concentration exeeedt twice the mean background concentration.
(a) — Based on chemical analynit rertilts for monitoring well samples including samples from 3 wets collected during

the RI and quarterlysamples results from B2OMW—1.
(b) — Arithmetlc mean calculated uaingone—halfthe SQL for ssondetectsamplet, Note thatelevated

SQLS may result in mean greater than maximum detected concentration.
(c) — Calculated for data sets containing tenor more samples
(d) — Background screerslttg concentrations for metals are twice the arithmetic mean.
(e) — Not selected as COPC because chemical is consideted an essential human nutrient
NA - Not ApplicaNt
3 — Indicates an estimated value
U — Analyte not detected; value shown is the sample quantitation limit

2588—0211.211'

PREPARED/DATE: ThIS 7/21/95
CHECKED/DATE: LAS 8/7/_
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Q47Table 6.6: Evaluation of Uncertainties '4
Building 20 Locomotive Roundhouse Remedial lavestigatioa

Griffiss Mr Force Base, Rome, New York

_________________________—
POTENTIAL EFFECT ON RISK

May May
ASSUMPTIONS Overestimate Undere at i mate

Environmental Samplina and Analysis

Proxy concentrations for nondetect samples assigned as one —half the method detection limit X X

Samples collected from areas of suspected contamination only X

Analyticat results for several PAils in sample B2DSB—Sb were rejected and could not be used
In the risk assessment x

—- Pate and Transport of Constituents:

Use of wind erosion model and box model to estimate concentrations of contaminants X X
in fugitive dust

No degradation or dispersion of contamints assumed for estimating X
future exposure point concentrations

Exposure Pathways and Parameters;

Possible future change in land use assumptions X X

Standard exposure parameters may not be respresentative of the actual X X
exposed population

Maximum concentrations of COPCs detected in soils and ground water used as exposure point concentrations X

Intake by soil and ground —water pathways is assumed to be constant over the exposure duration X Xa
Assumed use of ground—water for industrial purposes X

Toxicity Assessment:

Lack of toxicity data (oral and inhalation RfDa and CSPs); qualitative toxicity evaluation when no X

— toxicity evaluation values available

Use of administered RfDa and CSPs to quantitate dermal exposure to ground water X X

Use of TEF approach for determining toxicity values for PAHs X X

Use of chronic toxicity values to evaluate exposures of one year for construction workers X

PREPARED/DATE: TMS 7121/95
CHECKED/DATE: LAS 8/2/95

2588 —0211.211'
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1YPE HMQNJTORING WELL INSTALLATION DIAGRAM

w

PROJECTNME?0cWf5 cc PROJECTNO. __________
WELL NO. —"\ VtI opomcJ_;wEIL LOCATION A1AAdr..6,
DATE ______________ TIME fl4($

44ORFACEELEVATION Vbó. '13 BENTONITETYPE stL &Itr CLir
TOPOFSCREENELEVA11ON

UFAC11JRER

REFERENCE POINT ELEVATION
CEMENT TYPE 44

MANUFACTURER W[A
'a.SW9

TYPE FILTER PACK ti-i GRDATION'j$ i4 BOREHOLE DIAMETER
FILTER PACK MANUFACTURER flew 0

LAW ENVIRONMENTAL INC. -
SCREEN MATERIAL VC FlEW REPRESENTA11VE

MANUFACTURER
CONTRACTOR 'PflR1V ¼OLFfDRIWNG

SCREENDIAMETER . SLOTZE

RISER MATERLAL PVc. -

AM BENTONITE USED

MANUFACTURER AMOUNT CEMENT USED h/A
-

RISER DIAMETER AMOUNT SAND USED1S £ x

STATIC WATER LEVEL (p24 In. ift.r dy.' '7. a SDRIWNOTECHNIQUE 'Ik1i., NSA H.9Ec
AUGER/BITSIZEAHDTYPt 'sin o.o. C) &EA$UREDON(DaIs'flm.) o/p;Jy4( /O3

REMARKS c.d4.LA G' Q L,cøQ YvtIwi,..,ej.A,A/ 1)0 o' o+.E' C*UJL. 06< t
-

(N0
ALL ENTS WFEEV

LOCKASI H

'4

4-C PVC CA

AIR

GROUND SURFACE

DEPTH TO TOP OF

BEN17ME
SEAL

DEPTH TO TOP OF
FILTER PACK

RISER

TOTAL DEPTH
OFDORING

TOTAL DEPTH

SCREEN

V

rz: CONCRETE

.• GROUT
CE3

FILTER PACK

LENGTH OF
SCRLEN

/0.0'

END Cl

LENGTH o.i
END CAP

Oti

QAIOC DRILLER: fEc INSPECTOR:
"

DISCREPANCIESY CHECKED BY: Jta" DATE: _________
-

Type II FP — Rev. 4194

B-S
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lyp, ii — p,.

V

a

I

La

FN7S WFEEI

a

MONITORING WELL INSTALLATION DIAGRAM
-

PROJECT NO. (FQi 9'I
£omWLLOTJON Bt.flhLa 20
TIME 19.;p C)

4' 3 <, BENTONTTE TYPE PM, cL.HtP
£15 ?iS(o MANUrACTURER' a CEMENTTYPEa 'C'2— MANUFACTURER AJ/1¼J6

GRADATiON BOREHOLE DIAMETER
EQ (*çá

LAW ENViRONMENTAL INC.
FIELDREPRESENTAnVE Lr..4 (AlL

NTRACTOR '?t.flAV t,3oLFr
c$.

DRIWNOCO

AMOUNT BENTOMTE USED

AMOUNT CEMENr USED N/ft

AMOUNT SAND USED ktC 5. '54

t4SP P OiaI STATIC WATER LEVEL(>24 ft. div.) '7.38
QU. I-ISA ( LEASURED cii 'rca) i/i /

t$ fluot. njth...X L.J/&6 frohdiut. 6n,ctS

.

-7
TOTAL DEPTH

1! wrnG
LENGTh CW

SOliD RISER
4.,9
'7Q4'

TOTAL DEPTH
or wEu. ti

—— its

LENGTH CF

c:::.
•::. '

.: :• LENGTH OF
END CAP

ENDCAP____Y*L;;:. -0-9 I....

i&,cs.ne.,tl INSPECTOR: .275 ,'4frJ(5/j37J7)..,
CHECKED BY: .PSeLJiaat 1bATE: 'C(74sj_

OVER

WPI4OLE

Di
s-c pvc CASING

La-

AIR SPACE'

DEPTH TO TOP OF
FILTER PACK

—

RISER-

1213 CONCRETE

C: GROUT

SCREEN
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WELL bEVtLOPMENT DATA

PROJECT NAME _______________________________ PROJECT No. h Lr$' Zu 9

DEVELOPED BY .L t R HLJ CHECKED BY .D. SHEET 1 tJF 2
bAy Ao.-c4aq

1. WeUNo.: 84'4' -3 SiteLocatlon: th,,cz tAm 2o, ifa,/4t-.eI 9.ti4c.
— hdcfcc

2. Date of Installation: /2 7/, v

3. Date of Development q

4. StalicWaterlevel: BetoreDevelopment 92 It; AtLeaSt24hrS.Aiter 7. 32

5. Organic Vapor Before Development 1. I ppm; Alter Development 0 3 ppm

6. QuantllyotWaterLossburtigDrilling.ItUsed: h,n gal.

7. QuantIty of Standing Water in Well and Anrillus Before Development 2 s•55c t 25gal

8. Depth From Top of Welt casing to Bottom of Well: S It (from Well Installation Diagram)

9. Well Diameter 2" Pvc- In.

10. Screen tsngth: 9 cc
11. Minimtsn Quantity of Waterto be Removed: get.

12. Depth to Top of Sediment: Before Development Ii; After Development fZ4 ft.

13. Physical Character of Water (Before/After Development): cLo Lb 1' 5' i4

14. TypeandSlzeofWefloevelopmentEqtipment '%L8'" PVC & b

pUv. (ce1ar+ uttrr
15. DescflptionotSurgeTechnlque, If Used: 'tAVe LAJIM IA (Vt!?

&, e rM4 su, ,,thvt4
.1

16. Height of Well Casing Above Ground Surface: i.n.ç Pin sL tin'ntt ft. (tram Well Installation Diagram)

17. OuantftyofWaterRemoveci 9(9 gaJ ThielorRemoval: 2 O7Mr hr./mln.

IS. 1-Liter Water Collected: t ( mme) Photographed?f N

19. FInal Turbidity in Nephelomelric Units: a WiLls

20. Final lmhorf Cone Measurements < 0.75 mL/L. If Applicable:
—

B-Il



WELL DEVELOPMENT DATA
(Continued)

947 125

PROJECT NAME 6 19 fifi

WeUNo.: ________

____________ PROJECT No. 1/ 2Sfl'e7zo
CHECKED BY 2. S.cd',_.., SHEET 2 OF 2

Site Location: 176c,Zb,t'za in

S

Date/
lime4j

Mrs. 0ev]
Cum. Hr. 0ev.

Gals. Purged/
Ctim. Gels. Purged pH Temp. Cond.'tic..' J NTUs Remarks

ot £_9.tjr PkM •

M%Q !pjJjO3_ 3.7 &3.('F nooa

o?lC. 0/7/o.,_
t03*UenS 10 ('one)

e'fl-° G,t/t.3 t.o7 (p3.o 79Py

'rzr . 3.3y z.s- 3J '(bat

pq2'9 �4ii '
o3' 0.1-/O.c+' 9.IS on 98 on
0qqt o

q42 O.o7j4g- .oc. cz.? 'rag. ?(OO4

:vo* 'f/L(
o1ig/).Y

ze(coya
(4.2. 4y' >((x7Q

/0 /U3 1e(orf
j7çc
joc
ut'.-

o.,;(l'1"
41n

?&L /0/2

'/:sp 2.3 1006

'Yr

22—

J1(( 2ftpq" v-/n; 21
.1 O

Er..A 4tn 9 MW!S 64 I0 PJtA r _

?.at +n'L iokcc ccua4 wt ns&.t.
" HF—Rev 4194

ptaoa4 awa., °yv'o r

a

SS

B-U S
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J

WL DEVELOPMENT DATA

PROJECT NAME Cthr 8 PROJECT No. JL2 F% &c'

DEVELOPEDBYIESce EW&'ID.4U'- CHECKEDGY 7'. £a_.a'tvay SHEET 1 O 2
Ow." INS

—
1. WeBNo.:_&20MtQ2.- - SiteLocation: 20

2. Dale of Installation: /� /q v (g(4scA,

3. Date ol Developmenl: C. /24 q t a

4. Static Water Levi: Before Development 7. 3 F ft.; At Least 24 in. After 7 2-3'

5. Qiganic Vapor Belore Development ppm; After Development (9 '3 ppm

6. Quantity of Water Loss During Dulling, II Used: 0 gal.

7. Quantity of Standing Water in Well and Annulus Before Development: 2. S� 10 N gal.

8. Depili From Top of Well Casinglo Bottom S Well: ______________ft. (horn Well Installation Diagram)

9. Well Diameter: ______________

10. Screen Length: ' IL 2
Ii. Minimtin OuantityofWatertobeRemoved RL. q get. j9.22

. zcCj-
12. Depth to Top ol Sediment: Belore Development ___________ ft.; After Development

13 Physical Character of Water (Belore/Atter Developmint) A0i0i1 Otvwn tiff.

14. Type and Size of Well Development EqtEpment: 7
I
K 1. loS' PVC. (LIt

r"t' (toii&qvess,g/cnen)
_J .

IS. DescuipllonolSurgelecbniquetlUsed: JP, nt.p Ama,iov45I't4-tin t.Jc44tJ.
:'

16. Height ol Well Casing Above Ground Surface: (ho ft. (1mm Well lnstallalion Diagram)2t4 oSn
17. Quantity of Water Removed L'' Raat. Thus (or Removal: tr hrnin.

IS. 1-Liter Water Sample Collected: kP35 (Time) Photographed? ()I N

19. Final Tutbidlty In Neplielometflc Units: !1, wrus

20. Final lrnliof( Cone Measurements <0.75 mIJL. II Applicable:

HF— Rev. 4194

R-9



WELL
(Conhinusd)

947 127

—

PROJECT NAME __________

DEVELOPED BY

Well No.:

PROJECT No. i,ZSR&o20 ¶1
CHECKED BY 2'. £2.n/#aai SHEET 2 OF 2

SHe Location: RA.A;,ta 2 '

a

B- 10

HF— Rev. 4194

a

Date! Firs. DevJ
lime Cum. Hrt. Div.

Gals. Purge
Cuni. Gals. Purged p4-i Temp. CoinS. NTUs Remarks

Vrnr

b.o\o,o1-

)dt\t.12_

t——Rcq,4
39-c

—

ca Lc

>
"°'

c.'s3\o.3 9sJ' 4Y.y 47 71 cOo

2' /2.5,
. C/ &3.Y 3-53 >(ØQ(

o1'Ao.n fa/zro4 -

?1 6s"-r lila >'°cv

o441.' Jr/?o
7q.- v6

p
Afl
yo ,g,

0g j £o

w

I
a

w

a

a



r

4ppe4&d/c a-
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APPENDIX C

GEOTECBMCAL ANALYTICAL RESUIJTh
—

Building 20 Locomotive Roundhouse

947 129



LAW ENVIRONMENTAL, INC.
300 C$ASTAIN CNT1 IL WIlE 315
KENPIESAW GIA 3014
404-425-tin

947 130

PARTICLE SIZE DISTRIBUTION
& PHYSICAL PROPERTIES

LI1T Go —-.t _5arY4 CO JOB NO. ii-2See-1204T.k010DATE
t.AS NO. 54389 PACE t

Julu 1. 1994

PROJECT Grifliss Afl - RI
OL.XWJT JOB NO..PO* SAPWLE ID B2IMU-28 2-4'

"

1;I'— I Pt Pt '4

HYDROMETER

PAR'TICLE
DIAMETER

MILLIMETERS

*REMARKS: TABULATED
HYDROMETER VALUES
ARE COMPUTER
INTERPOLATED FROM
A LIPeAR DATA PLOT
iLOTTED VALUES MAY
BE MORE ACCURATE
FOR THE 0.858 .wmnaoflCLE DIAMETER.

TESTED Sn SC 3M MO

I,.Ia
•4

3
B
aIi

r = — a

a

A

1.--

U. S.STANDARD SIEVE SIZES
3" 2" 1" 3/4" 3/8" #4 OlD 020 #40 060 #100 COO

I
HYDRtIETEW ANALYSIS

—44111.1

— — — — , ' — — '—S—

EE

r — — —

EEfflE:

— ' - — — — ii. - — — Ultrt

— —— "" —— — - ' — —— ' — ——It,,"

— . — —— --—.—.-————-...t.
— —— 1.—,——————,ttttt ———— —

I51--——— ,''-—— I—— — ' , L._-——.-.pp4.44 ..-——— '
44——— '., '"
3S"'-— "-r— F-—— ; '——— Tilt°— '' — — ' ' ITT1'—— ::::: .t:::: .:::J titles
11-4—— .j___ --—— .--—— 90.:tnL::nc ::L : ii :1:: tilL.8Is. i_s I a.s a_si s..0s

RTICLE SIZE IN MILLIMETERS

COBBLES CO,TBL SILT & CLAY

""
— •Sa
—'—————— I t*-4—-I

U.S.STAHDARD SIEVE SIZE

SIEVE NO.
SIEVE SIZE
MILLIMETERS:

'PERCENT
PAS3ING

3" 75 0,050
2" 55 0.025

i-1.'R" 37.5 0.005
1" 25 0.002

34" 19 0.00±
1/2" 12.5
3/8"

TOTAL POROSITY CX) ________
EFFECTIVE SIZE (.&________
COEFFICIENT F IaIIFOPII _flY —
COEFFICIENT OF CURVATURE —
LIQUID LIMIT ______________
PLASTIC LIMIT ______________
PLASTICITY IPCEX___________
CLASSIFICATION SAPCY SILT

0.6

NP
1W

C'S—)

No.4 4.75
No.15 2.05 99.8
No.20 0.060 99.3
No.40 0.425 98.0
No-Ba 1.255 94.9
No.100 0.150 89.2
No.200 0.075 80.1

UATER CONTENT CX) 17.9
DRY DENSITY CPCP) _______________________
SPECIFIC GRAVITY OF SOLIDS ____________
HYDRAULIC CONDUCTIVITY

CC*,0 - 200)_______________________
TEST PROCEDURES: ASTh 0422. 02210 • 04315.

02401.

LAW ENVIRQNMENTAL, INC.

zO- ___
/

C.'



IA LAW ENVIRONMENTAL, INC.
300 CMSTAIN CITE BLVD EJITE 315

________ K!NNEUM GIA 3014____ 404.4254879

947 j31

PARTICLE SIZE DISTRIBUTION
& PHYSICAL PROPERTIES

CLIENT Go.arn.ent S.ruSt.. .305 PlO. 11-flSS-S204T.k8010ATE -
Lfl NO. 04390 Psr S

jtjlu I. 1994

PROaCT GrinS.. Sift - Pt
cLIENT JOB NO./PO0 SAPWt,E ID 520MU-2H 15-17'

MYDRflTER

PARTICLE
DIAMETER

MILLIPETERS:

"RErffics: TABULATEDHYDRR UAU*S
ARE 000SuTER
INTERPOLATED PROM
A LINEAR DATA PLOT-
I-LOTTED VALLZS MAY
SE MORE ACCtJRATEFOR TJ-E 0.050 a

TICLE DIAMETER.

1__
3W 2' I" 3/4" 3/8" 04

U.S. STAICARD SIEVE SIZES
sic no 040 fl0 #100 0200

HYDROMETER ANALYSIS

aN

U

'4I.
I-Z
01
C)

II
a.

YITTT

:::;l

— .. —H-—
'....—5t. ,---—'—-—

HE ";

L:flm' i".'— I

::::ll1:::jfl;ltUfh'
.--——
:'.

::::nffftft::n
::: •

So

:
'

.

50,
"°

.

.—::n -—
:::n'2l-

:::Jin ::':: ::: a.
1..

I-Ia

m

II
m

0
C)

I—1
t
01
a.

U.S.STANDARD SIEVE SIZE

100 10 1 0.1 0.01 0.001
PARTICLE SIZE IN MILLIrETERS

GRAVEL I SAPC I

I Co. I rcnsi FINE I

SILT & CLAY

SIEVE NO.

II III 1•fl

SIEVE SIZE
MILLIPETERS

PERCENT
PASSING

a

U

aa

a

a

I

a

3 75 0.050
2' 50 0.020

lfl/2' 37.5 100.0 0.005
1" 25 51.2 0.002

3/4" 19 81.2 0.001
1/2' 12.5 74.0

TOTAL POROSITY
EFFECTIVE SIZE
COEFFICIENT Off
COEFFICIENT OF
LIQUID LIMIT_
PLASTIC LIMIT —

CX) ______
Ca)___
LJNIFOMIITY
C%VATURE - -

41.55

9.5

0_fl
Ia

70.3

PLASTICITY IlCfl______
CLASSIFICATION pooPLy

with GRAVEL CSP)

NP

nRAflPfl satin

No.4 4.75 51.5
No.10 2.00 58.0

0.050 52.2
No.40 0.425 48.0
NO.50 0.250 43.3
No.100 0.150 20.3
No.200 0.075 4.5

WATER CONTENT CX) 12.5
DRY DENSITY (POF) _______________________
SPECIFIC GRAVITY OF SOLIDS_____________
HYDRALLIC COICUCTIVITY

(CU/Sec - 200)________________________
TEST PROCEDLflS: P5TH 0422. 02215. 04310.

02457.

TESTED sv:sc 34 MO

LAW ENVIRONMENTAL, INC./, W,it7
1'

C-2

/ --—- S



LAW ENVIRONMENTAL, INC.
300 CIIASTAIN CIiTh SLD SiITt 315
KEUNESAW, GIaGIA 3014
404 -425 -7579

947 132

PARTICLE SIZE DISTRIBUTION
& PHYSICAL PROPERTIES

OLIE'IT Gou._rnnnt Seruic.. 305 NO.__11-255-p2S4TSkSSSOATE. iulw S. 5904
LAS NO. 04303 PA_LL
pvoacT 9r19f in API - RI

CLIENT .306 NOn'PO& SALE ID snpoJ-r s-S

.1

L-

—I-——— I_ — — - -

——rn•—— — . L ._ — .._— — - —— —
---— — — .- ——

51

TG — '- - — —— 45
5_ ::: :-c :: ::L: : :: :n a

——:ii— — — H-— : - -— —
4:.: :

L... — .. ::::i — : :: ::
3L

.—— — -—— I—.—-- -—
—— .-..—

-
—

-—
—— -—

"——
.

H H E E H IEE E H :E EEEE

10 1 0.1 0.61
PARTICLE SIZE IN MXLL.DETERS

I GRAVEl. 5A10 I
C058LES I COARSE I FINE I CO. I MEIUM I FINE I

SILT & CLAY

3" 75 S.151
2" 55 0.020

1—1,'2" 37.5 100.6 0.605
1" 25 52.7 0.602

3/4" 10 67.7 0.661
1/2" 12.5 50.4

- -

No.4 4.75 50.1
No.1! 2.05 43.5
No.20 0.550 31.4
No.40 0.425 21.8
No.60 0.250 21.6
No.105 0.150 16.4
No.200 0.675 11.1

TOTAL. POROSITY CX) ______
EFFECTIVE SIZE (We)______
cOEFFICIENT OF LR4IFORMITY
COEFFICIENT OF CLVAT*.fl —
LIQUID LIMIT ____________
PLASTIC LIMIT _______

aN

Bt

I

PLASTICITY IICEX ________________________
CLASSIFICATION PQOY GRED GRAVEl.

with SILT wd Saic (aP-1)
WATER CONTENT (X) 1.6
DRY DENSITY CPCF) _______________________
SPECIFIC GRAVITY OF 501.105
MYDRA(A.IC cOIcUCTIVITY

(ca/sec - 26C) _______________________
TEST PROCEDLES: ASTM D422. 02216 • 04315.

flflWT

- S

A

I-.

U.S. STNCARO SIEVE SIZES

3"21"3/4" 3/8" 04 010 VO 040 060t100 fl00
HYDROMETER fl1..VSL5

I-

M

a

100

U.S.STAPCARD SIEVE SIZE

SIEVE NO.
SIEVE SIZE

MILLIMETERS:

'PERCENT
PASSING

0.001

HYDROMETER

PARTICLE
DIAMETER

MILL.ZMETERS

3/6"

jag. IS

a. S

0.27I.

67.1

NP

'REPIppKS: TA&J4.ATED
9YDROMETER VALUES

COtWUTER
INTERPOLATED FROM
A LINEAR DATA PLOT
LOTTED VALUES MAY

BE MORE ACCIWATE
FOR THE 0.650 —
PARTICLE DIAMETER.

TESTED 0YSC 1M0

LAW ENVIRONMENTAL, INC.

'(I. t',4,/
C-3



LAW ENVIRONMENTAL, INC.
300 CHASTAIN OflR SL WITE 315
CEIIIESAW GEGIA 3014
404-425-tn

9i7 133

PARTICLE SIZE DISTRIBUTION
& PHYSICAL PROPERTIES

czswr Gout. • .t Service. J PlO. 11-2568-1204T.kS000ATE 3u1u 1. 1994
LAO HO. 04364

-

HYDROMETER

PARTICLE
DIAPETER

MILLIMETERS:

aRWIARKS TAULLATED
MYDPO!IETER VALUES
ARE COtWUTER
INTERPOLATED FROM
A LII'EAR DATA PLOT
PLOTTED VALUES MAY
SE MORE ACCURATE
ruN THE 0.050
PARTICLE DIAMETER.

PA 12

A

cL.IENT JOB PC.,P06

U.S.STAICARD 5IEUE SIZES

5Ai.g ID !20P%I-3N 15-17

I
nfl—a-.cr

0

N
I-
I—
ZIi

U.S. STAICARD SIEVE SIZE

PARTICLE SIZE IN MILLIPtTERS

SIEVE NO.

I GRAVEL I 5fllO I

I COARSE Flit I co. I MEDIUM I ripe (
SILT & CLAY

—

U

a

a

a

-U

S

—

S

-US

SIEVE SIZE
MILLI,ti

*PERcEprr
PASSING

3 75 1.151
2 so 0.020

1-b'a 37.5 0.006
1 25 110.1 1.112

3#4 19 62.9 1.111
I2. 12.5 76.3
at's.

TOTAL PO0SITY CX) _____________________
EFFECTIVE SIZE C)____________________
COEFFICIENT OF UNIFORMITY 10.36
COEFFICIENT OF CtaUATURE 0.20
LIQUID LIMIT ___________
PLASTIC LIMIT __________
PLASTICITY INDEX_______
CLASSIFICATION POY

with GRAVEL ISP)

9.5 74.5

Pp

flRAflFfl sa+t

Plo.4 4.75 67.2
No.10 2.11 60.6
No.21 0.650 55.6
No.40 0.425 50.1-

t.60 1.251 43.1
No.100 0.150 22.6
No.200 0.070 4.4

WATER CONTENT CX)
-

13.7
DRY DENSITY CPCF) _______________________
SPECIFIC GRAVITY OP SOLIDS ____________
HYDRAULIC CONDUCTIVITY

(ca,'flt - 20C) ________________________
TEST PROCEDURES: ASTh 0422. 02216. 04316.4n.

TESTED DY:SC 371 MO

LAW ENVIRONMENTAL, INC.I, m&a IL.
C-4
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APPENDIX D

HYDRAULIC CONDUCTIVITY TEST RESULTS

Building 20 Locomotive Roundhouse

947 135
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APPENDiX E

LEVEL II FIELD SCREENING RESULTS - MEA, INC.

Building 20 Locomotive Roundhouse

947 j39



GrilTis AFB
Level 2 field Screening Results(Ug/Kg)
MEA Inc.
AOC: B-20
6/20/94

947 140

Method 8010
ANALYTE SB1C SB1D SB3E SE3C SB3D

Vinyl Cbioride IOU iOU iOU IOU IOU

i,I-Dicbloroethyiene iOU iOU IOU iOU Lou
Tñchiororfluommethane IOU IOU IOU iOU iOU

i,i-Dichloroethane iou iou iou iou iou
cwomform iou iou iou iou iou
Cazbonteuachloñde IOU iOU IOU iou iou
Tñchlomethylat iOU iOU lOU iOU lOU
i,2-Dichlo.ujnupiuw lOU iOU IOU iOU IOU
Bromodichloromctbane iOU lOU iou iou iou
cis-i,3dichiosupzupcsc IOU iOU IOU iOU iOU

uans-i,34ichlotu,nupene iou iou iou iou iou
i,l,2-Trichioiocthane iOU iou iou iou iou
Tetrachioruethylene iou iou iou io iou
Dibromocbioxoxnethane iou iou iou iou iou
Broinofonn IOU IOU IOu iOU iOU

i,I,2,2-Tetracbiowethane iou IOU IOU IOU iou

Method 8020
AIIALYIE SB1C SB1D SB3B SB3C SB3D

txans-i,2•thcoi iou iou iou iou iou
l,i-Dicbioroethylene iou IOU IOU IOU IOU
Benzene iou iou IOU lOll IOU

Tricbloroethyiene iou iou iou iou iou
Cis-i,3-Dich1,cit IOU IOU IOU iou iou
Toluene iOU iou iou iou iou
lrans-i,3-Dichio.uptupcie iou iou iou iou iou
Tetachioroethyiene iou iou iou iou iou
Ethyibenzene iou iou iou iou ioU
Chiorcbcnzene iou iou iou iou iou
i,3-Dichlorobenzene iou iou iou iou iou
i,4-Thchlombcnzene iou iou iou iou iou

U- not detectS, Below MQL

E- I



Griffis AFB
Level 2 field Screening Results(Ug(Kg)
Mfl Inc.
AOC: B-20
6/20/94

947 j41

S

ANALYTE SB2 SB2C SB2D SB2E Hfl I SB1B
Vinyl Chloride iOU LOU iOU IOU IOU lOU
i,1-Dicblorocthylar lOU lOU iOU 101.1 lOU IOU
Thchlororfluozometbane lOU IOU 1011 iOU IO1J lOU
1,1-Dichioroethane IOU iOU iOU IOU lOU IOU
Chlozofoim lOU IOU 1011 iOU 1011 iOU
Carbontetrachioride IOU lOU 1011 iOU lOU IOU
TTIChIOIVetITYIcDC iOU IOU lOU IOU IOU IOU
i,2D1ChJOiupsupisac IOU IOU IOU iOU iOU IOU
Bromodjcbjommethane lOU lOU IOU IOU IOU IOU
cis-1,3-dichlu.u,nupat lOU lOU 1011 iOU iOU IOU
trans-l,3-thchlowpwne iOU IOU 1011 IOU IOU lOU
1,1,2-Trichloioethane iOU lOU 1011 lOU lOU 1011
Tetnchlozoethylene lOU lOU 1011 iOu lou iou
Dlbronioclilorometliane 1011 IOU IOU iOU LOU iou
Bromoibnn lOU 1011 1011 iOU iou iou
1,l,2,2-Tetnciiloroethane IOU I iou iOU iou iou iou

Method 8020
eiayn SB2 SB2C SB2D SB2E HP2 SB1B
trans-i,2-Dichlozoethylene IOU iOU lOU IOU iOU IOU
1,1-Dichioroethylene iOU IOU IOU IOU iou iou
Ben,nv IOU IOU lOU lOU iOU iou
T&IIIOIOetJIYIeDC iOU iOU iOU IOU lOU iou
Cis-I,3-Dichloroproçe 101.1 IOU iOU iOU iOU IOU
Toluene IOU IOU iOU iOU iOU iOU
flij-i,3-DjchJ,,,1 lOU IOU iOU IOU iOU IOU
Tetrachloxoethylene IOU lOU iOU iou Lou Lou
EthylK.r-. IOU lOU iou ioU 1011 iou
Oilorobcn iou iotj iou Lou IOU IOU
I,3-Dicblorobenzene iou iou iou iou iou iou
1,4-Dichlmcene iou iou iou iou Lou iou

U- not detected, Below MQL

E-2
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GdThS Afl

947 142

Level 2 field
MEA Inc.
AOC: B-2O
7/6/9 4

Screening Results(UgiKg)

I-
Method 8010
ANALYTI B2OSBSB flOSB5C B208B5D B2OsBSE: mosB6B osBc

VinyICHoride 013 IOU 1013 1013 lOU IOU
I,1-Dichloroethylene IOU IOU IOU 013 iOU IOU
TSh1ororftuoromethe loll IOU IOU 11013 IOU IOU
i,I•Dichloroethine 011 IOU IOU JJ0U IOU t IOU
hIorofonn IOU IOU IOU IOU IOU IOU
Carbontetrachloride L1Qp IOU IOU IOU IOU IOU
Thchloroethylene IOU 1013 IOU IOU IOU IOU
I,2-Dichioropropaie IOU j IOU IOU IOU IOU 1013

Bromodichjorornethtte IOU lO1J
I

3013 lOU 1913 IOU
cis-1,3-dithloropropene IOU IOU IOU IOU IOU IOU
tns-1,3-dichlorovropene IOU IOU IOU IOU I IOU IOU
I,1,2-Trichloroetltarie IOU IOU IOU IOU IOU IOU

IO1J 1013 lOU 11011 1011 [iou
Dibmmothloromethee IOU j IOU IOU 11013 IOU IOU
Erornoforrn [IOU IOU IOU )0U IOU I lOU
I,1,2,2-TetacNoroetlre j IOU IOU IOU IOU IOU [IOU

Method 8020
I APIALYIt B2osss B2SB5 B2SB5D B2oa5E B2oSB6B B2osB6c
tnm-I.2-Dichloroethylene IOU lOU IIOU jiCU t 1013 lOU

! l,I-Dichioroethylene IOU lOU 1OU J
IOU IOU IOU

!Benzene ITJ IOU IOU IOU !IOU 1013

f TrithIoroethyice IOU IOU IOU 1 IOU IOU IOU
Cis-L3-DkhIosup.upeie IOU lot! IOU IOU IOU (IOU
Toluene

trwu-I,3-Dith1oropropee

IOU
IOU

IOU
IOU

IOU
IOU

1013 IOU 11013
IOU IOU IOU
IOU IOU IOU
IOU IOU IOU
IOU IOU IOU
IOU IOU 1013

IOU
j

1013 IOU

Tetnchloroethylene IOU IOU IOU

thyIbenzeneOiorobanene
IOU
IOU

IOU
IOU

IOU
IOU

I I,3-flichlorobenzene
: 1,4-Dicblorobwene

1013 LIOU
IOU IOU

[

IOU
IOU

U not detected Below MQL

E-3



Griflis MB

Level 2 ifS Screaiing Results(LJg/Kg)
MEAInc.
AOC: LW
6/20/94

M.thàd8I

947 143

*NALYIE B2OSB1B B2OSBID J B2OSB1C B2OSB3C B2OSB3B
Phenol 33013 33017 133013 33013 33011

2-chIctchenot 33013 33013 33013 33013 33011

2.4-Dimethylphenol 33011 33011 I 33013 33017 33011

2.4-dichlorophenoi
Z-nitrophenol
4-(Cl)-3-rnethylphenol

33011
33011
33017

33017
33013
33017

33017
33017
33013

33011 j30U
33013 I 33013
33011 J!3011
33011 330112.4,6-tnchlccphenol 33011 33011 33011

4-nitrophenol 33013 33011 33013 33017 33013
Pentathlorophenol
2,4-Dinitrophenol

33013
33017

33013
33013

33013
33011

33013 33013
33017 J13013
33013 330112(CHfl4.Gflinitrothenoj 33017 33011 33011

ANALYI'T B2OSB1B 1 B2OSB2D B2OSBXC B2OSBSC B2OSD3B

Nç,thalene
Acenapthaiaie

33011
33013

33013
33013

33013
33011

33017

33013

33011

33011

Acenapthene 33013 33017 33011 33011 33013
Pluorene 33011 33013 33017 33011 33011
?henn*krene 33013 33013 33013 33017 33011

LMnCthC
I fluox-anthene

330U
33013

33013

33011

330U j 33013
33017 133013

330U
33013

Pyrene 33013 33017 33013 33013 JA3013
C1-rysene/
Benzo(aIanth

33013 33011 3301.7 33013 33013

Eczo(b)fluor 33017 33017 33017 33011 33017
Benzoilc)fluor

Benzo(a)pyren 33017 JI!PTJ 33013 33013 33015
ldeno(123c4)p 33013 33013 33013 330U 33013

Dibenzo(sh)& 33013 33013 33013 33013 33013 I

Benzo(ghi)Per 33013 33013 33017 33013 3 33011

17- Not detected, Below MQL,

Method *040
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Griffis AYE
Level 2 field Screaihig Rcsults(tJg/K
MEA Inc.
AOC: B-20
6/20/94

947 144

Mathod 8100
ANALYrE B2OBP2 B2OSB2 [BIOSB2D BIOSB2X I B2OSBZC j 320 S33D

Ntha1ce 33011 33013 33013 3301.1 33011 33011

Acen,thatae 33013 33013 33013 33011 33013 33011

Acenapthene 33011 33013 33013 33011 330U 33013

Fluorene 330(1 330(1 330(1 33011 330(7 330(1
Phenanthrene 33013 33011 33013 33015 33013 33011

Aitincene 33013 33011 33013 33013 j 33013 33011
flucranthene
Pyrene

33011
33011

33013
33011

33011

33017

33013

33013

33011 33011

33011 j 33013

Chxysenel
Benzo(&)anth

33011 33013 33011 33011 33017 ] 33013 I

Benzo)fluor
8enzo(k)fluor

33015 330(1 33011 33013 33011 330U

Benzo(a)pyrai 33011 3301.1 33013 33013 33011 33013

Ideno(123cp 33011 33011 33017 33013 33013 33011
Vibenzo(th)c 33011 33011 33013 33013 33011 3301.1

Eaizo(tü)Per 33013 33015 33011 33011 33011 33011

TI- Not detected. Below MQL

Method 3040

M4ALYrE 320HP2 B20S32 B2OSBID B2OSE B2OSB2C 320 SB3D

330(1Phenol 33011 33011 33013 33013 33015

2-chlorophenol 33017 33013 33011 330(1 33017 33013
330(72,4-Thmethy1aio4 33011 33011 33013 33011 33013

2.4-dichlorophenol 33013 33017 33015 33011 330U 330(7
2-rutroçSnot 330(1 33011 33013 33017 33011 33013

4-(C-3-rnethy1phenol 33013 33017 33015 33011 33011 3301.1

2,4,6-tichlomphenoi 330(1 33011 330(1 330(1 33011 330(1
4-rüfrvphenol 33013 33017 33011 33017 330U 33011

[-itadiia'opbenol 33013 33015 33017 33011 330(1 33015

2,4-Dinitrcçhenol 33013 33015 33013 ) 33017 33013 33017

2(CH34.6Dhutrophenoi 33017 33011 33015 33017 33017 33013

-- E-5

a



GdMS AYE
Level 2 field Screening Resuits(Ug/Kg)
MEA Inc.
AOC: B-2O
7/6/9 4

Method 8100

Method 8040

13- Not detected. Below MQL

947 145

—

Note 1: All samples have two compotrith th* elute at the in retention time as pentachlaopflenol wad
2-methyl-4,6-dinitophenol. The second cohni confimati on did not confirm these phenols were
acthally present. The concentration of these t,üaown conçotmds is less than 2 ppnt - - - -

- Not. 2: Detection limits forpentachlorophenol, 2,4-dinitropheiol. and 2,chloro'-4,6-dinitrophenol have
been raised to 66011 due to degradating response on Ffl).

Os te3c50.

I ANALYIT 320 SB5B B2OSB5C B2OSB5D 4 B2OSBSE B2OSBEB 320 SB6C 2
LNe131ene
Acenapthalene

33011

33011 J
t 23011

33013
33011
33011

1 33011 33011

33017
J 33011

33011

33011
]

I Acenapthene 33011 33013 33011 33017 33015 33011
Pluorene 33011 33011 I .33013 33017 33011 33013
Phenanthrene
Antincene

33011

33011

33011

33011

33011

33011
4 33017

33011
330U
33011

33017

33011

£luoranthene 2020.37
Pyrene J 2695.82

33011

33011

33011

33011

33011

33011

3011
33011

33011

33017

I

1
C!rysene/
Benzo(a)anth

33013 33017 33011 T 33011 33011 33015

[

Benzo(b)fluor
Benzo(Ifluor

330U 33011 33015 33011

I_____________

33011 33011

I
enzo()pyren 33011 33011 33011 33011 33011 330U

ldeno(lZScd)p 33011 33011 33011 33011 33017 33013

fliheno(ah)an 33011

Bcizo(-zi)Per L011
33011
33015

33011
33011

33011
33011

33013
33011

33013

[ 33011

a

S

Iia

AALYIT osBzs I zosnc I osi B2og851 B2osD6B 8205B6C
Phenol

2-cHoroofac,oI

33011 33015

33011 330U
33017 330U 33011 33015

33011 33013 i 33017 33011
2.4-t'imethylphenol 330U 33013 33015 33011 33017 33011
2.4-dichlorophenol 33011 33017 33017 33011 I 33011 33013
2-n4trophenoi 32011 33013 33015 330U 33011 33011

4-(Cl)-3-methylphenol 33011 33017 33017 330U 33011 33011
2.4,6-trichioi-opheno 33011 33011 33017 33017 33011 33013

4-nitrhenot 33011 33011 33011 33011 33017 33011

Pentachlorophenol 66011 66011 66013 66011 66011 66017
2.4-Dinitrophenol 66015 66011 66011 66011 66015 £ 66011
2-chioro-44-
Dinitrophenol

66013 66011 66017 66011 66011 66011

a

E-6



Griflk MB

947 146

Level 2 field
MEA Inc.
AOC: B-20
7/6/94

Screening Resnlts(Ug/K

Method 8100

fANALnE B20SB4B B2OSB4C B2OSB4D
Ntha1ene 33017 33017 33013

Aceispthalene 33017 ( 33017 33017

Acenapthene 33013 33017 33011
Fluorene 33017 33017 33017
Phenanthrene 33017 j 33017 33017

33017
J

33013 33013
33017 33013 33017

Antlracene
fluoranthene

[Pyrene 33013 33017 33017
Chiyscne/
Bco(a)anth

33017 33013 33013

I3301.1 33013

33017 I 33011

Benzo(b)fluor
Eenzo(k)fluor
Benzo(a)pen

33017

33017
Jdeno(lZ3cd)p 330TJ 33017 33013
Dibenzo(h)an 330U 33017 33013
Benzoijii)Per 33017 33013 33017

Method *040

ANALYZI B2OSB4B BZOSB4C 320SB4D
Phenol j 33013 33013

330172-chlorwhenol I 33017 33013
2,4-Dimetl'lphenol 33013 33017 3301)
2,4-dichlorophenol 33011 33015 33017
2-nitrophenol 33017 3301) 33017
4-(Cl)-3-methylphenol 33011 33013 33017
2.4,6-trichlorophenol 33017 33013 33017
4-nitrophenof 33017 1 3301) 33013
Peatachloropisenol 66017 66013 66013
2,4-Dinthophenol
2(CH3)45Dinitrophenoi

66017 40U
66017 66013

66017
66017

—

17- Not detected, Below MQL

7 Not. 1: All sançleshave two cornpotmds that elite at the same retention tame as pentathiorophenol rid
2-methvl-4.6-diniü-ophenol. The second coin conf innationdidnotconfannthese phenols wee
actually present. The concentration of these unknown compounds is less than 2 ppm.

Note 2: Detection liutits for pentachlorophenol. 2,4-dinitrophenol, and 2,chloro-4,6-diniu-ophenol have
been iiijed to 66017 due to devadating response on Pt.

- S?;&oL

E-7



GñThs AEB
Level 2 field Screazing ReSUItS(Ug'Kg)
MEA Inc.
AOC: 8-20
6120/94

947 147

Method 80*0 (PCB's/Pesticides)

E-8

nS

ANALYTE B20sB2 I BIOSB2D 1B2O2O
10011 )OOU

3 B2OSBIE BIOSB2C 3 B2OSBI.B
A-SEW 10013 10015 10011 IOOU
B-SHe 10015 10011 )OOU 10011 10011 0011

0-BHC I 10011 10015 10011 10011 10011 10015

D-BHC 10011 10011 0011 10011 10015 100U
HptichIor 10015 10011 110011 tOOtS 10015 10011

A1&in 10011 10011 {100U 10011 10015 1001.1

HeptiehlcrEpoxide 10015 10011 [lootS 10011 loOts iooTi
eidosulfail

dieI&in

10011

10013

10015 10011

10011 10011
10015

10011

10011

10011

10011

10015

DE 10013 10011 10013 10011 IOOU 10011

e*in
endosulltU

10011 jjOOtJ
10011

J
IOOU

10011 10011

10011

10011

IOOU
IOOU

10011

10011

IOOU
10015

DDD 10011 IOQU 10011 IOOTJ

a&ina1dthyde 10015 IOOU 10011 10017 10011 10011
endogulfansulrate

[ppT
10011

10011

10015

1001.1

10011
10011

iooti

JOOU
loots

10017

10011

lOOtS
EnSinKetone 10011 10011 10017 10011 100U J IOOU
HeptachlorRpotde 10015 10011 10011 10011 10011 10011
1016 66011 66017 66017 66011 66011 66017
1221 660U 66011 66011 66011 660U 66011
1232 66011 66011 66011 66015 66011 660U
1242 66011 66011 66011 660U 66011 66013
1248 66011 — 660U 66011 66011 660U 66011
1254 66011 66011 66011 660U 66011 66011
1260 66011 66017 66013 66011 66017 66011
Toxhene 66011 66011 660U 66017 66011 66011
Chiordane 660U 66017 66011 66017 66013 66011

g a

I.-.

U



Gdflis Afl
Level 2 field Screening Results(Ug'Kg)
MEA Inc.
SOC: B-20
6/20/94

MethOd 8080 (PCB's/Pestlddes)

947 148

ANAIXrE I B2OSB3B
A-BHC 10017

) BIOSB1
loot!

C B2OSBID
10011

B2OSB3C
lOOt!

3 B20SB31)
loot!

3-BHC 20011 70013 10011 10013 10013

QBHC toot! 70013 loot! loot! 10011
D-BHC loot! lOot! loot! 10011 loot!

Heptichlor loot! JOOt! loot! 10013 10013

All-in ioou loot! 10013 10013

HeptithlorEpoxide
cdosu1tan1

lOOU
IOOU

10013

jjoou

10015

lOOtI
IOO11
0011

10017
loot!

dieldrin 1001! 10015 10013 20015 loot,

DDE loot! loot! loot! 10013 lOot!

a*th 10013 IOOU loot! 10011 loot!

edosu1fajiU 70011 loot! 10015 I0OU lOOt!

DDD tOOt! ioou loot! 10013 lOOt!

adrina1dthyde lOOt! lOOt! loot! loot! loot!

endosulfan'uifaze 0011 lOOt! 10017 10013 10015

DDT 10013 loot! 10015 loot! loot!

EndrinKetc.ne 10013 loot! 10017 20017 10013

HeptachlorEpotde L loot! loot! . loot! 10013 30013

1016 66013 660t! 66ot! 66013 66011

1221 66013 66013 66015 66011 66013
1232 66011 660U 66011 66015 j 66011
1242 66013 66011 660U 660t! 66011

1248 66011 66013 66017 66011 660U
1254 66013 66013 66013 660t! 660t!
1260 660t! 66013 66013 66013 66013

Toxaphene 66017 66013 66013 660t! 66017
Chlordane 660t! 660t! 66011 66015 66011

E-9



Gdflk AIR
La'l 2 Sd Serecing ResuIts(Ug,X)
Mfl Inc.
AOC:B-Z0
717/94

Method 8080 (PCB's)

Method 8080 (PCB's)

947 14!)

ANALY1t B2OSB4D B2OSB4B f B2OSB4C
1016 66011 66011 660U
1221 66011 66011 66013

1232 66011 66011 66011

11242
56011 66011 66011

1248 66011 66011 66011

1254 66011 66011 66013

1260 66013 56015 66011

ANALYrE
3

B2OSB5B B20S25C
1Q16 66015 66011

B2OSB5D
66013

B20SB5F
66011

B2OSBEB
66011

B2OSBEC
66011

1221 66015 66011 66011 66011 66015 66013

1232 66015 66015 66013 66013 66013 66015

1242 66011 66011 66011 66015 66013 66011

7248 66015 66015 66013 66015 66013 66015

1254 66013 66011 66013 66011 66011 66011

1260 66011 66011 660U 66013 66011 I 66015

[1

a

a

ii'
L

a

a

a

1a

E- 10



947 150

MEA INC
METALS DATA SUMMARY

(ICP Modified 6010)
GRJFFISS Afl ROME NY

—
Client: Law Environmental
Date: June 20, 1994 /June21, 1994
Analyst: Th

ElemeS 4jg
MDL

Sple
BIOSD.2

5pk
8205B-2C

CpIe
B216B2D

•
. 82CC-fl

*—Q-
82058-18

SpIsi
82058-38

Sapkt
82051-IC

Saple:
820S8-3C

g_____ 10.0 ND NJ) ND ND ND ND ND ND
M 7.0 1391 2361 3695 5280 7079 6563 5357 5471
As 100 ND ND ND ND ND ND ND ND
B 2.0 ND ND ND ND ND ND ND NJ)
Ba 20 ND ND ND ND - ND ND ND ND
Be 1.0 ND ND NI) ND ND ND ND ND
Ca 30 18527

5
19801? 134199 20457 3811 93705 54443 1755

Cd 5.0 ND ND ND ND ND ND ND ND
Co 0.3 ND ND 104 ND ND ND ND ND
Cr 0.7 ND ND ND ND ND ND ND ND
Cu 0.3 ND ND ND ND ND ND ND ND
Fe 100 25093 39903 93101 98783 12216 16118 93001 105833
Mg 35 5577 6565 5351 31483 23663 5155 35193 19443
Mn 0.3 119 133 238 792 449 324 286 422
Mo 20 ND ND ND ND ND ND ND ND
Ni 4.0 ND ND ND ND ND ND ND ND
Pb 100 ND ND ND ND ND ND ND ND
Sb 7.0 ND ND ND ND ND ND ND ND
Se 100 ND ND ND ND ND ND ND ND
Si 20 ND ND ND ND ND ND ND ND
V 20 ND ND ND ND ND ND ND ND
Zn 5.0 ND ND ND ND ND ND ND ND

* . Indicates matrix is water. Water sample detection limits are the same as the mL's reported to
Law Environmental By MBA Inc. on May 23,1994.

ND - Indicates not detected

3-Indicates an estimated value

ICPRES

E-11



Analyst: lb

Mfl INC.
METALS DATA SUMMARY

(ICP MOdified 6010)
GRIFFISS ATh ROME NY

Element Soils
MDL .glkg

Sampic
B2OSB-3D

Sample:
B2OSB-ID

.g___ ló.0 ND ND
Al 7.0 5949 3719
As 100 ND ND
B 2.0 ND ND
Ba 20 ND ND
Be 1.0 ND ND
Ca 30 14591 10121
Cd 5.0 ND ND
Co 0.3

—
ND NI)

Cr 0.7 ND ND
Cu 0.3 ND ND
Fe 100 107641 11544
Na.. 35 18611 15691
Mn 0.3 382 359
Mo 20 ND ND
Ni 4.0 ND ND
Pb 100 ND ND
Sb 7.0 ND ND
Se 100 ND ND
Si 20 ND ND
V 20 ND ND
Zn 5.0 ND ND

• U

Is

I.,

t- 1

S

-e

". Tndicatéinjarjj,c iajer. Watëi sample letection limits are the
Law Environmental By MEA Inc. on May 23,1994.

ND - Indicates not detected

I - Indicates an estimated value

ICPRES

E- 12

same as the IDL's reported to

947 151
ha

Client: Law Environmental
Date: June 20, 1994 / June 21, 1994



ajent: Law Environmental
Date: June 20, 1994/ June 21, 1994
Analyst: TD

Mfl INC.
METALS DATA SUMMARY

(IC? Modified 6010)
GRIFFISS APE ROME NY

Element Soils
MDL g/kg

Sample
B2OSB-3D

Sample
B2OSB-1D

Ag 10.0 ND ND
Al 7.0 5949 3719
As 100 ND ND
B 2.0 ND ND
Ba 20 ND ND
Be 1.0 ND ND
Ca 30 14591 10121
Cd 5.0 ND ND
Co 0.3 ND ND
Cr 0.7 ND ND
Cu 0.3 ND ND
Fe 100 107643 11544g_ 35 18611 15691

Mn 0.3 382 359
Mo 20 ND ND
Ni 4.0 ND ND
Pb 100 ND ND
Sb 7.0 ND ND
Se 100 ND ND
Si 20 ND ND
V 20 ND ND
Zn 5.0 ND ND

- Indicates matrix is water. Water sample detection limits are the saint as the IDLs reported to

Law Environmental By MBA Inc. on May 23,1994.

ND - Indicates not detected

I - Indicates an estimated value

ICPRES

E-13

947 15Z



ML4DIG:
METALS DAtX Stmmunv

(ICP Modified 6010)
GRIFFISSAflRoME NY

947 153

ti
—

Client: Law Environmental
Date: July 7, 1994 I July 7, 1994
Analyst: TD

• - Indicates matrix is water. Water sample detection limits are the same as the IDL's reported to
Law Environmental By MEA Inc. on May 23,1994.

ND - Indicates not detected

3-Indicates an estimated value

!CPRES

E- 14

—

'1

£Iemt SSk
MDL mgflcg

Simple
B2OSB4B

Sample
B2OSB4C

Sample
B2OSB4D

St..._.. 10.0 ND ND ND
Al 7.0 4478 4253 2760
As 100 ND ND ND
B 2.0 ND ND ND
Ba 20 ND ND ND
Be 1.0 ND ND ND
Ca 30 29083 443 9513
Cd 5.0 ND ND ND
Co 0.3 ND ND ND
Cr 0.7 ND ND ND
Cu 0.3 ND ND ND
Fe 100 10698J 75643 61593
Mg 35 14383 11183 10343
Mn 03 430 74.0 135
Mo 20 ND ND ND
Ni 4.0 ND ND ND
Pb 100 ND ND ND
Sb 7.0 ND ND ND
Se 100 ND ND ND
Si 20 ND ND 1333
V 20 ND ND ND
Zn 5.0 ND ND ND



Client: Law Environmental
Date: July 6, 1994 I July 7, 1994

MEA INC.
METALS DATA SUMMARY

(ICP Modified 6010)
GRIFFISS AFB ROME NY

Analyst: TID

Element Soils
MDL mgfrg

Sample:
B2OSBSB

Sample:
B2OSBSC

Sample:
B2OSBSD

Sample:
B2OSB5E

Sample:
B2OSB6B

Sample:
B2OSB6C

Ag 10.0 ND ND ND ND ND ND
Al 7.0 5526 2469 4582 3195 4443 4019
As 100 ND ND ND ND ND NJ)
B 2.0 NI) ND ND ND ND ND
Ba 20 ND ND ND ND ND ND
Be 1.0 ND ND ND ND ND ND
Ca 30 1551 285J 300J 6693 415J 46813
Cd 5.0 ND ND ND ND ND ND
Co 0.3 ND ND ND ND ND ND
Cr 0.7 ND ND ND ND ND ND
Cu 0.3 ND ND ND ND ND ND
Fe 100 12984 4964J 11174 95673 92673 38769

Mg 35 1908J 780J 17893 15153 1408J 28473
Mn 0.3 944 176 400 615 378 562
Mo 20 ND ND ND ND ND ND
Ni 4.0 ND ND ND ND ND ND
Pb 100 ND ND ND ND ND ND
Sb 7.0 ND ND ND ND ND ND
Se 100

—--
ND ND ND ND ND ND

Si 20 ND ND ND ND ND 9043
V 20 ND ND ND ND ND ND
Zn 5.0 ND ND ND ND NJ) 4513

* - Indicates matrix is water. Water sample detection limits are the same as the IDL's reported to
Law Environmental By MEA Inc. on May 23,1994.

NI) - Indicates not detected

J - Indicates an estimated value

ICPRES

F-15

—

917 154



F

347 155



APPENDIX F

ANALYTICAL DATA SUMMARY TABLES

Building 20 Locomotive Roundhouse

947 158
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Table P.3: A..alytical Dais SunnyforGround Wst.r — Spriag 1995 9 4 7 1
BIidig 20 Locomotive RoundhouseRemedial Ineuligatioa

Griffin Air Force Ba., Ron., Na York

(1)
Sample 13). B2OMW-1 B2OMW-2 B2OMW—2-O1 BZOMW-3
L4b9!!tory (L) (L) (L) (L)
Sample Date 04-04-95 04-04-95 04-04-95 04-04-95

METHOD: EPA 525.1
SEMI—VOLATILES: (n/Li
1,2—Diphcnylhydrañne 11 U loU IOU U_
2,2'.3.3.4,4',6—Hcptacblorobiphenyl 0.1 U 0.1 U 0.1 U 0.1 U
2.2',3.Y,4.5'.6,6'—Octachlorobipbenyl 0.1 U 0.1 U 0.1 U 0.1 U
2.2',3',4,6—Pentadilorobiphenyi 0.1 U 0.1 U 0.1 U 0.1 U— 2.2',4.4'.5.6'—Henthlorobiphenyl 0.1 U G.E U 0.1 U 0.1 Ufl 2,T,4,4'—Tetracblorobipheuyl 0.1 U ff.l U 0.1 U 0.1 U—
2,3—Dichlorobiphenyl 0.1 U 0.1 U 0.1 U 0.1 U
2.4.5—Trichlorobiphenyl 0.1 U 0.1 U 0.1 U 0.1 U
2,4.5-Trichlorophenol 53 U 50 U SO U 50 U
2.4,6—Trichlorophenol 53 U 50 U SO U 50 U
2.4—Dichlorophenol 11 UI 10 UI 10 UI 10111
2,4—Dinitrotolüene 53 UI SOUl 50 UI 50 UI
2-Amino-p-at.ol 110 UR 100 UR 100 UR 100 UP
2—Chlorobiphenyl 0.1 U 0.1 U 0.1 U 0.1 U
2-hIorophenol 53 UR SOUR SOUR SO U
2— Nitrophenol 53 UR SOUR SO UR SO UR
3,3'—Dichlorobcnzidine SR S U S U S U
4-Amino-rn-anal 110 UR 100 Uk 100 UR 100 OR
4—Chloro—3—methylphenol 2! UI 20 UI 20 UI 20 UI
4—Nitrophenol 53 UR 50 U 50 Uk SOUR
5—Arnino—o—qesol 110 UR 100 U 100 Uk 100 UR
Acenaphthylone 0.5 U OS U 0.5 U 0.5 U
Alachior IU 1U 1U 1U
AIdS 1U IU 1U 1U
alpha—Chlordan. 0.2 U 0.2 U 0.2 U 0.2 U
Anthracone 0.5 U 0.041 03 U 0.5 U
Atrane 1U 1U IU 1U
Benñdine 53U 58_u SOU SOU
Bcnzo(a)anthracene 0.1 U 0.3 I 0.1 1 0.1 US Benzo(a)pyrene 0.2 U 0.21 0.09 I 0.2 U
Benzo(b)ffuoranibene 0.2 U 0.41 0.1 I 0.2 U
Benzo(g.b.i)perylone 0.5 U 0.21 0.06 I 0.5 U
Benzo(k)fluoranthenc 0.2 U 0.08 1 0.04 1 0.2 U
bis(2—Chloroethyl)ether 53 Uk SOUR SOUR SO Uk
bis(2—Ethylhexyl)adipate 2 U 2 U 0.09 2 U
bis(2—Ethylhexyl)phthalate 0.2 U 0.4 U 2 U 0.08 U
Butylbenzylphthalate 0.05 1 0.5 U 0.01 1 0.5 U• Captan 1U 1U 1U
Chryzene O.2U 0.41 0.11 0.2U
Dibenz(a.h)anthracene 0.3 U 0.05! 0.3 U 0.3 U
Dietbylphthalate 0.5 U 0.5 U 0.04 1 OSU= Dimethylphthalate 0.5 U 0.5 U 0.5 U 03 U
Di—n—butylphthalate 0.06 0.04 1 0.051 0.5 UO EndS 2U 2U 2U 2U
fluorene 03U 0.011 0.081 OSU
pmrna—Chlordane 0.2 U 0.2 U 0.2 U 0.2 U— Beptachior 2U 2U 2U 2U
Beptachior epoxide 0.5 U 0.5 U OS U 0.5 U— liexachlorobenzene 0.5 U 0.5 U 0.5 U 0.5 U
Heachlorocyclopentadiene OS U 0.5 U 0.5 U OS U
Indeno(1,2,3—aI)pyrene 0.4 U

- 0.11.7 0.04 I 0.4 U
Liadane MU 0517 O.SU OSU• Methoxychlor 0.5 U OS U 0.5 U 0.5 U
Nitrobenzene 53 UR SO OR 50 UR SO UR
N- Nitroaodiethylamine 53 UR SOUR SO UR SO UR
N—Nitro.odimethylamine 53 UR SO UR 50 UR SO UP
N—Nhrosodiphenylamine (1) 11 U 10 U 10 U 10 U
N—Nitroao—di—n—butylamine I U 1 U LU 1 U
o—Tolijjdjne 11 UI - 10 Uk 10 UI 10 UI
Pentachlorophenol 0.4 U 0.4 U 0.4 U 0.4 U
Phenanthrene 0.5 U 0.23 0.06 1 05 U
Propham 53U SOU 50U SOU
Pyrene 0.SU 0.81 031 0311
Siniazine IU jUl 1U IU
Thiratn S3UR SOUR SOUR SOUR
trans—Nonachlor 0.2 U 0.2 U 0.2 U 0.2 U

2588—0211.211' 1 of 3



Table KS: Anlytical Data Saaaa.y forGro..d Water — Spilag 195
Buildiag 20 Locomotive Rondboa.eRe.odial lavestigatie.

GriffinAirPore. Baa.,Ron., Ne'w York

947 168

(1)
Sample B2OMW—1 B2OMW—2 B2OMW—2--01 BZOMW—3
Laboratosy (L) (L) (L) (L)
Sample Date 04—0495 04—04—93 04—04—95 04—04—95

SURROGATE RECOVERY (%)
Peryiene—d12(70—130) 93 89 93 94

METHOD: EPA 515.1
PESTICIDES/PCB COMPOUNDS: (nFL)
2,4.5-T IU IU 111
2.4,5-17 OSU 0.3U O.5U
2,4-fl 21.7 211 2U —
2,4-fiB 3U 3U 3U
3,5-Dichlorobcnzoic acid 0.41 2 U 2 U
4—I4itrophenol 10 U IOU IOU —
5-Hydrozydicamba 2U 211 2U
Acifluorfen it) 111 111
Bentiwn IU 1U IU
Chioramben 2U 2U 2U
Dactbal 0.5 U 0.03 I 03 U
Datapoys 2U 211 213
Dicamba MU 03U 0.511
flkbiorprop 211 2U 213
Dinoseb 1U IU IU --
Pentachlorophenol (PCP) 0.5 U 0.5 UI 0.5 U
Picloram MU 0.$U MU a
SURROGATE RECOVERY (%)
2,4—Dicbiorophenylacctic Acid (70—130) 86 103 107

METhOD: EPA 507
PESTICIDESIPCB COMPOUNDS: (n/L'I
Alachlor 0.811 0.811 0.8U — —

Ameuyn 0.511 0.SU MU
Atraton 03U 03U 0.SU ——

Atrañne 0.6U 0.6U 0.611 — —

Benefin 2U 211 2U ——

Broinseji 0.7U 0.71) 0.711 ——

Butachior 0.7U 0.711 0.7 U — —

Butylate 0.3U 0.3U 0.3U ——

Carboxin IU 111 1U ——

Chlorpropham 0.6 U 0.611 0.611 — —

Cycloat. 0.3U 0.3U 0.3U ——

Duathon 0.413 0.4U 0.4U ——

Dichloivos 0.3U 0.311 0.3U ——

Dipheoamid 0.4 U 0.4 U 0.4 U — —

DiaulIotoa 0.5U 0.5U 03U ——

Di.ulfoton suIt one 0.3 U 0.311 0.3 U — —

Disulfoloit sulfoxide 03 OR OS UR 0.5 UR — —

EPIC 2U 2U 2U ——

Etboprop 0.4 U 0.4 U 0.4 U — —

Peasmiphos OS U 0.5 U 0.5 U — —

Fenarimol 051.7 MU 0.SU --
fluridone 613 60 611 ——

Hexnjnone 0.411 0.411 0.411 ——

M01C264 311 3U 3U --
Merphos 311 311 311
Methjl paraorøn 0.6 U 0.6 U 0.61.7 — —

Metolachlor 0.6 U 0.6 U 0411 — —

Metn'bu2jn O.7U 0.7U O.7U ——

Mrñnphoa 0.613 0.613 0.61.) — — —.
F.&o]liite 0.211 0.211 0.211 -- =
Naproparnide 0311 0.5 U 03 U - - —
t4orflurarnn 0.611 0.611 0.6 U — —

Pebulaic O.2U 0,213 0.211 --
Prometon O.4U 0.411 0.411 —— —-

Promcuyn O.2U 0.211 0.2U
Pronamide 0.711 Ui U 0.711 — — W
Propazine 0.411 0.411 O.4U ——

Siniazine 0.2U O.2U 0.211 — —

Simetryn O.4U 0.411 O.4U — —

Stirofos 0.311 0.311 0311 — —

Tebuthiuron 0.6 U 0.611 0.6 U — —

2588—0211.2W 2o13



Table P.3: Asalytical Data Sasary for Grotad Wst.r — Spriag 1995
Beildiag 20 Locomotive Rondbo.ae Remedial hvestigatlea

Griffin Air Force Base, Rome. Now York

947 169

(1)
Sample I.D. B2OMW-1 B2OMW-2 B2OMW-2-01 BIOMW-3
Laboratory (L) (L) (L) (L)—
Sample Date 04—04—95 04—04—95 04—04—95 04—04—95

Terbacil 2U 2U 2U
Terbufos 0.3 U 0.3 U 0.3 U
Terbut.yn 0.6 U 0.6 U 0.6 U
Trisdemefon 0.6 U 0.6 U 0.6 U
Tricyclarole 0.4 UR 0.4 UR 0.4 UR
Vernolate 1U IU I U

SURROGATE RECOVERY (WI
2—nitro—m—xylene(70—130) 91 100 96

METHOD: EPA 508
PESTICIDES)PCB COMPOUNDS: (n/t)
Aldrin 0.OSU 0.OSU 0.05U ——

Alpha—Chiordane 0.06 U 0.0k U 0.06 U — —

Alpha-HCH(BHC) 0.05 U 0.05 U 0.05 U — —

Beta-HCH(BHC) 0.07 U 0.07 U 0.07 U — —

Chiorobenrilate SU SU 5U ——
Chioroneb IU IU 1U ——
Chlorothalonil 0.06 U 0.06 U 0.06 U — —

Ci-Permethrjn 1U 1U IU ——

DCPA(Dacthal) 0.03 U 0.03 U 0.03 U — —

Delta-HCR(BHC) 0.05 U 0.05 U 0.05 U — ——. Dicldrin 0.005J 0.06U 0.04U --
Endosulfan I 0.1 U 0.1 U 0.1 U — —
Endosulfan II 0.2 U 0.2 U 02 U — —
Endosulfan Sulfate 0.3 U OS U 0.3 U — —
EndS 0.06U 0.O6U 0.06U ——
EndrinAldehyde 0.1 U 0.1 U 0.1 U — —

Etridiazole 0.06 U 0.06 U 0.06 U — —

Folpet 0.3U 0.3U 0.3U ——
Gamma-Chlordane 0.06 U 0.06 U 0.06 U ——— Gamma-NCR (ENC) - (Lindane) 0.02 U 0.02 U 0.02 U - -
Heptachlor 0.03 U 0.03 U 0.03 U — —

Heptachior Epoxide 0.03 U 0.03 U 0.03 U — —

Hexachlorobeazene (HCB) 0.02 U 0.02 U 0.02 U — —

Malathion 0.2 U 0.2 U 0.2 U — —

Methoxychlor 0.2 U 0.2 U 0.2 U — —

Mirer 0.IU 0.IU 0.1U ——— P,P-DDD 0.06U 0.06U 0.OdU --
fl-DDE 0.06U 0.04U 0.06U --
P,P-DDT 0.1U 0.1U 0.1U --
Parathion 0.3 U 0.3 if 0.3 U — —

Propachior 1U IU 1U — —

Toxaphene 5U SU SU ——
Trans-Permethrin IU IU IU --

— Trifluralin 0.06U 0.06U 0.06U ——

SURROGATE RECOVERY (WI
4,4'— Diehlorobiphenyl (70—130) 126

-
124 134

METHOD: EPA 632
PESTICIDES/PCB COMPOUNDS: (palL)
Fluometuron 10 U 10 UI 10 U

WET CHEMISTRY: (mgJj4
Total Cyanide (9012) 0.005 U 0.005 U 0.005 U

(1) — Duplicate for B2OMW—2

(L) = Lancaster Laboratories, Inc.
Mg/L micrograms per liter
mg/L — milligrams per liter
S — Estimated concentration
R - Rejected PREPARED/DATE: CLC 7/25/95U - Analyte not detected CHECXED/DAm DSS 8/2/95

25880211.21P 3013
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Table 0.1: Calculations of Ambient Air Concentrations of Respirable Particles
Building 20 Locomotive Roundhouse Remçdial Investigation

Griffiss Air Force Ease, Rome. New York

Wind Er Sn Model (a:

N1, = RP (1—0) (UiU F(x) = 0.036(1—0) (4.03,t25)' (0.5) = 2.lOx 10-' girn2—hr

Value

where: N,0 = Annual Average Flux Rate (glm2h) 2.10 x 10 gim2—hr

RP = Respirable Fraction 0.036 (default)
G = Vegetative Cover (site—specific) 0 (no vegetative cover)
U = Mean Annual Wind Speed (mis) (site—specific) 4.03 rn/s (PCGEMS)

U, = Threshold Velocity of Wind Speed (oils) 8.25 mis; calculated below

F(x) = Function Dependent Upon U/Urn 0.5

U, = U = 050mIs x 165 = 8.25 mis

[UI
Value

where: U, = Threshold Velocity of Wind Speed (mis) 8.25mIs

U, = Threshold Friction Velocity (mis) 0.5 mis
= Ratio of Wind Speed to Friction Velocity 16.5

U.

Box Model (b:
PM,0 = (N • A)/(I.S •V • Mill • 3600 s/br)

= (2.10x 10' g/rn'—h • 130.37 m2)i(16.l9 in 2.015 m/s • 2m • 3,600 s/br) = 1.17x 10' ghn'
= 1.17 x 10 g)in' + 1 x 10' kg/g = 1.17x 10' kghn'

where: Value

PM = Ambient Air Concentration of Respirable Pirticles (kg/m3) 1.17 x 10' kg/rn'

N1, = Annual Average Flux Rate (gim2—hr) 2.10 x 10' g/m2—hr

A = Area of Contamination (in2) 130.37 m2

LS = Length of Contaminated Area Perpendicular to Predominant Wind Direction 16.9 m
V = Velocity of Wind (1,2 average wind speed) (mis) 2.015 mis

MH=MixingHeight - 2m
Conversion Factor (s/br)

—-
3600s/br

(a) Cowherd et al. 1985. Cowherd, C.. Meleski. 0., Englehat P.,and Ghllefte,fl. Rapid Assessment
of Exposure to Particulated Emissions from Surface Contamination. Midwest Research Institute,
Washington, D.C., USEPA Office of Health and Environmental Assessment, EPA -60G8-85-002

(b) ITwang and Falco, 1986. Hwang. T.S. and Fa.lco, J. W., Estimation or Media Exposures Related to Hazardous Work
Facilities. Pollutants in a Multimedia Environment Plenum Publishing Corporation, New York. NY pp229—264

PREPAREDiDATE: TMS 7/21)95
CFIECKEDiDATE: LAS 8(2)95

2588—0211.21F
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Table G.1i: Ambient Air Concentrations of Volatile Organic Compounds
Released from Ground Water During Industrial Use

Building 20 Locomotive Roundhouse Remedial Investigation
Grifliss Air Force Base, Rome, New York

Emission Rate of Volatile Organic Compounds from Ground Water:

Q =FRx3.SL/galx I min/6OxCGW=0.63L,IsecxCGW(mg/L)

Q = Emission Rate (mg/see)
FR = Flow Rate of ground water through the hose (assumed 10 gal/mm)

CGW = Contaminant concentration in ground water (mg/L)

Concentration of Volatile Organic Compounds:

= Q/(IS x Vx Al)

0.63 L/sec x CGW mg/L 6.29 io-3
25mx2.Ol5mfsecx2m

= Constituent concentration in air (mg/th3)
Q = Emission Rate (mg/seó)
LS = Width dimension of the contaminated area perpendicular to the prevailing

wind direction (25 m)
V = Average wind speed in the mixing zone - one-half the average wind speed at

the mixing height (2.015 m/s)M = Mixing height (2 m)

Source: Hwang and Falco, 1986.

PREPARED/bATh: BLG 5/30/95

2588-0211 .21F
CHECKED/DAm: LAS 6/15/95
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1 Declaration

1.1 Site Name and Location
The Building 20 Area of Concern (AOC) (site identification designation SS-23) is

located at the former Griffiss Air Force Base (AFB) in Rome, Oneida County, New York.

1.2 Statement of Basis and Purpose
This Record of Decision (ROD) presents the institutional controls alternative, in

the form of land use and groundwater restrictions, as the selected remedial action for

Building 20 AOC at the former Griffiss AFB. This alternative has been chosen in accor-

dance with the Comprehensive Environmental Response, Compensation, and Liability

Act (CERCLA) of 1980 (USEPA 1980), as amended by the Superfund Amendment and

Reauthorization Act (SARA) (USEPA 1986) and the National Oil and Hazardous Sub-

stances Pollution Contingency Plan (NCP) (USEPA 1968). The Air Force Base Conver-

sion Agency (AFBCA), the United States Environmental Protection Agency (EPA), and

the New York State Department of Environmental Conservation (NYSDEC) have

adopted this ROD through joint agreement. The decision is based on the administrative

record file for this site.

1.3 Description of Selected Remedy
The selected remedy for the Building 20 AOC is institutional controls in the form

of land use restrictions for industrial/commercial use and groundwater use restrictions.

The agencies will perform joint 5-year reviews to ensure that future land use and re-
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stricted groundwater use are in compliance with the transfer documents (deed) and con-

sistent with the risk assessment for industrial/commercial use with groundwater use re-

strictions.

1.4 Declaration Statement
The AFBCA, EPA, and NYSDEC have determined that institutional controls in

the form of land use restrictions, which include groundwater use restrictions, are war-

ranted for the Building 20 AOC. An interim remedial action was performed at this site in

which the majority of soil contamination found during the remedial investigation was re-

moved. The remaining chemicals detected in the soil do not exceed standards and guid-

ance values and the known source of groundwater contamination has been removed. Al-

though the baseline risk assessment indicated a slight noncarcinogenic risk to the indus-

trial worker from ingestion of groundwater, the transfer documents (deed) for indus-

trial/commercial use will restrict the use of site groundwater. The concentrations of the

contaminants remaining in the site soil following the remedial action do not pose a cur-

rent or potential threat to public health or the environment provided the property is used

for industrial/commercial use. Future landowners will be bound, through transfer docu-

ments, to the industrial/commercial reuse of the property.

1.5 Signature of Adoption of the Remedy
On the basis of the remedial investigations and a successfully completed Interim

Remedial Action performed at the Building 20 AOC, there is no evidence that residual

contamination at this site poses a current or future potential threat to human health or the

environment when used for industriallcommercial purposes with groundwater use restric-

tions. Future landowners will be bound, through transfer documents (deed), to the indus-

trial/commercial reuse of the property. The New York State Department of Environ-

mental Conservation has concurred with the selected remedial action presented in this

ROD.
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2 Decision Summary

2.1 Site Name, Location, and Brief Description
The Building 20 Area of Concern (AOC) (site identification designation SS-23) is

located at the former Griffiss Air Force Base (AFB) in Rome, Oneida County, New York.

Building 20 is located in the south-central portion of the base allong the southern

margin of the industrial complex (see Figure 1). It is bounded by Perimeter Road to the

west and Ellsworth Road to the south (see Figure 2). Building 20 is the locomotive

roundhouse, which was used to store and service diesel 'ocomotives at the former base.

Operations at Building 20 began in 1943. During operations, lubricants and diesel loco-

motive parts were used and stored in the roundhouse. PCB-containing hydraulic fluids

were used in the locomotives.

2.2 Site History and Investigation Activities

The Former Griftiss AFB Operational History

The mission of the former Griffiss AFB varied over the years. The base was acti-

vated on February 1, 1942, as Rome Air Depot, with the mission of storage, maintenance,

and shipment of material for the U.S. Army Air Corps. Upon creation of the U.S. Air

Force in 1947, the depot was renamed Griffiss Air Force Base. The base became an

electronics center in 1950, with the transfer of Watson Laboratory Complex (later Rome

Laboratory). The 49th Fighter Interceptor Squadron was also added in that year. In June

1951, the Rome Air Development Center was established with the mission of accom-

02:001002.UKO8...03...O1-B0647 2—1
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pushing applied research, development, and testing of electronic air-ground systems. The

Headquarters of the Ground Electronics Engineering Installations Agency was added in

June 1958 to engineer and install ground communications equipment throughout the

world. On July 1, 1970, the 416th Bombardment Wing of the Strategic Air Command

(SAC) was activated with the mission of maintenance and implementation of both effec-

tive air refueling operations and long-range bombardment capability. Griffiss AFB was

designated for realignment under the Base Realignment and Closure Act in 1993 resulting

in deactivation of the 416th Bombardment Wing in September 1995. Rome Laboratory

and the Northeast Air Defense Sector (NEADS) will continue to operate at their current

locations; the New York Air National Guard (NYANG) operated the runway for the 10th

Mountain Division deployments until October 1998 when they were relocated to Fort

Drum; and the Defense Finance and Accounting Services (DFAS) has established an op-

erating location at the former Gnffiss AFB.

Environmental Background
As a result of the various national defense missions carried out at the former

Griffiss AFB since 1942, hazardous and toxic substances were used and hazardous wastes

were generated, stored, or disposed at various sites on the installation. The defense mis-

sions involved, among others, procurement, storage, maintenance, and shipping of war

materiel; research and development; and aircraft operations and maintenance.

Numerous studies and investigations under the U.S. Department of Defense

(DoD) Installation Restoration Program (IRP) have been carried out to locate, assess, and

quantify the past toxic and hazardous waste storage, disposal, and spill sites. These in-

vestigations included a records search in 1981 (Engineering Science 1981), interviews

with base personnel, a field inspection, compilation of an inventory of wastes, evaluation

of disposal practices, and an assessment to determine the nature and extent of site con-

tamination; Problem Confirmation and Quantification studies (similar to what is now

designated a Site Investigation) in 1982 (Weston 1982) and 1985 (Weston 1985); soil and

groundwater analyses in 1986; a base-wide health assessment in 1988 by the U.S. Public

Health Service, Agency for Toxic Substances and Disease Registry (ATSDR) (ATSDR

1988); base-specific hydrology investigations in 1989 and 1990 (Geotech 1991); a

groundwater investigation in 1991; and site-specific investigations between 1989 and

02:001002_UKOS_03_O1-B0647 22
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1993. ATSDR issued a Public Health Assessment for Griffiss AFB, dated October 23,

1995 (ATSDR 1995), and an addendum, dated September 9, 1996.

Pursuant to Section 105 of CERCLA, Griffiss AFB was included on the National

Priorities List (NPL) on July 15, 1987. On August 21, 1990, the agencies entered into a

Federal Facility Agreement under Section 120 of CERCLA. Under the terms of the

agreement, the Air Force was required to prepare and submit numerous reports to

NYSDEC and EPA for review and comment. These reports address remedial activities

that the Air Force is required to undertake under CERCLA and include identification of

AOCs on base; a scope of work for a remedial investigation (RI); a work plan for the RI,

including a sampling and analysis plan and a quality assurance project plan; a baseline

risk assessment; a community relations plan; and an RI report. The Air Force delivered

the draft-final RI report covering 31 AOCs to EPA and NYSDEC on December 20, 1996

(Law 1996). The draft Closure Certification Report for Interim Remedial Action was de-

livered on May 24, 2000 (Ocuto 2000).

This ROD for institutional controls is based on an evaluation of potential threats

to human health and the environment due to contamination in the soil and groundwater

and the performance of interim remedial actions at the Building 20 AOC. During the RI,

a site-specific baseline risk assessment (using appropriate toxicological and exposure as-

sumptions to evaluate cancer risks and non-cancer health hazards) was conducted in order

to evaluate the risks posed by detected site contaminants to the reasonably maximally ex-

posed individual under current and future land use assumptions. The risk assessment for

this site evaluated an industrial use scenario. In the RI report, the concentrations of the

contaminants were compared to available standards and guidance values using federal

and state environmental and public health laws that were identified as potentially applica-

ble or relevant and appropriate requirements at the site. Chemical-specific ARARs are

usually health- or risk-based numerical values or methodologies that result in a numerical

value when applied to site-specific conditions. Currently, there are no chemical-specific

ARARs for soil (other than for PCBs), therefore, other non-promulgated federal and state

advisories and guidance values, referred to as To-Be-Considereds (TBCs), and back-

ground levels of the contaminants in the absence of TBCs, were considered.

02:001002_UKOS_03_O1-B0647 23
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Initial Site Investigations

In 1985, soil was removed as part of steam tunnel entrance work at the northwest

corner of Building 20. The construction contractor encountered a concrete conduit that

housed a previously abandoned steam line. Upon penetration of the foundation, ap-

proximately 150 to 200 gallons of a free flowing oily liquid entered the excavation. It

was determined that a floor drain system within the building (connected to the sanitary

sewer system) had developed a break which allowed waste fluids to leak into a cavity be-

neath the floor.

All recoverable liquid, contaminated soil, concrete, and debris encountered were

containerized into 55-gallon drums (16 drums of liquids and 141 drums of solids). Sub-

sequent analysis of the excavated material reported 109 parts per million (ppm) PCBs,

700 ppm lead, and 446,000 ppm oil and grease. This material was properly disposed of

by the Air Force in 1987.

In 1986, subsurface investigations at the northwest corner of Building 20 were

performed (RET 1986). Five soil borings were advanced through the concrete floor in-

side the building, soil samples were collected at 2-foot intervals to groundwater (encoun-

tered at 8 feet BGS), and one grab groundwater sample was collected from each soil bor-

ing. One monitoring well B2OMW-1 was also installed. The sampling results revealed

residual hydrocarbon contamination in all borings and residual metals near the surface in

the northwest and southwest corners of the building.

In 1992, as part of the 1992/1993 quarterly sampling program, B2OMW-1 was

sampled for four consecutive quarters. Three volatile organic compounds, one semivola-

tile organic compound, and ten metals were detected. Glycols were detected in two of the

four quarters of sampling.

Remedial Investigation
In 1994, an RI was performed (Law 1996). The main objective of the RI was to

investigate the nature and extent of environmental contamination from historical releases

at the AOC in order to determine whether any further remedial action was necessary to

prevent potential threats to human health and the environment that might arise from ex-

posure to site conditions. The RI included the drilling of six soil borings; the collection

of 19 soil samples for on-site field screening analysis (four of which were confirmed off-

02:001002_UKO8_03_O1-80647 24
B_20_ROD.dcc-06104101



Griffiss AR # 1554 Page 18 of 175

site); the collection of one grab groundwater sample from one of the soil borings; and the

installation and sampling of two groundwater wells (B2OMW-2 and B2OMW-3) and

sampling of the one existing well (B2OMW-1).

Soil Investigation. Analysis of the soil samples collected during the RI field

screening indicated the presence of two SVOCs, and eight metals. Three metals were

detected at concentrations above the potential TBCs and background screening levels.

Off-site analysis of the confirmatory soil samples analyzed off site revealed the presence

of five VOCs, 18 SVOCs, five pesticides, one PCB, 23 metals and petroleum hydrocar-

bons. The concentrations of five SVOCs and four metals exceeded potential TBCs or

background screening concentrations for soil (see Table 1).

Groundwater Investigation. No analytes were detected in the field screening of

the one grab groundwater sample collected for the RI. Analysis of the groundwater sam-

ples from monitoring wells indicated the presence of four VOCs, 17 SVOCs, eight pesti-

cides, 21 metals, and petroleum hydrocarbons. The concentrations of six SVOCs, one

pesticide, seven metals, and petroleum hydrocarbons exceeded the most stringent crite-

rion for groundwater (see Table 2).

2.3 Highlights of Community Participation
The final proposed plan for the Building 20 AOC (AFBCA 2001), indicating in-

stitutional controls in the form of land use restrictions for industrial/commercial use with

groundwater use restrictions, was released to the public on Friday, February 9, 2001. The

document was made available to the public in both the administrative record file located

at Building 301 in the Griffiss Business and Technology Park and in the Information Re-

pository maintained at the Jervis Public Library. The notice announcing the availability

of this document was published in the Rome Sentinel on February 9, 2001. A public

comment period lasting from February 9, 2001, to March 11, 2001, was set up to encour-

age public participation in the remedial action selection process. In addition, a public

meeting was held on March 1, 2001. The AFBCA and the Department of Health were

present at the meeting and the AFBCA answered questions about issues at the AOC and

the institutional controls proposal under consideration. A response to the comments re-
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ceived during this period is included in the Responsiveness Summary, which is part of

this ROD (see Section 3).

2.4 Scope and Role of Site Response Action
The scope of the institutional controls in the form of land use restrictions and

groundwater use restrictions for the Building 20 AOC addresses the soil and groundwater

at the site. The land use restrictions for industriallcommercial use are consistent with the

risk assessment performed for occupational workers.

2.5 Site Characteristics

Building 20 is located in the south-central portion of the base along the southern

margin of the industrial complex (see Figure 1). It is bounded by Perimeter Road to the

west and Ellsworth Road to the south (see Figure 2). Building 20 is the locomotive

roundhouse, which was used to store and service diesel locomotives at the former base.

Operations at Building 20 began in 1943. During operations, lubricants and diesel loco-

motive parts were used and stored in the roundhouse. PCB-containing hydraulic fluids

were used in the locomotives.

In the northwest corner of Building 20, a sump collects runoff from floor drains

located in Building 20. Liquid collected in the sump is pumped to the sanitary sewer,

which ultimately discharges to the Rome publicly owned treatment works. A concrete

conduit for steam lines is connected to the sump. The conduit runs north from the sump

to the north wall of Building 20 where steam service enters the building. Sometime in the

past, the steam service was rerouted overhead and the concrete conduit was abandoned. It

is not known whether the conduit was subsequently plugged.

The former Griffiss AFB covered approximately 3,552 contiguous acres in the

lowlands of the Mohawk River Valley in Rome, Oneida County, New York. Topography

within the valley is relatively flat, with elevations on the former Griffiss AEB ranging

from 435 to 595 feet above mean sea level. Three Mile Creek, Six Mile Creek (both of

which drain into the New York State Barge Canal, located to the south of the base), and

several state-designated wetlands are located on the former Griffiss AFB, which is bor-

dered by the Mohawk River on the west. Due to its high average precipitation and pre-
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dominantly silty sands, the former Griffiss AFB is considered a groundwater recharge

zone.

Building 20 is located on an area of the base that is topographically level, with

about 3 feet of relief occurring in the surrounding area. The area around Building 20 is

grassy to the south and predominantly paved to the north. The building is not located

near any major surface water drainage features. Surface water runoff from the site is col-

lected by the former base's storm drainage system. Storm drains run south to north on

both the east and west sides of Building 20, carrying runoff to Six Mile Creek, which ul-

timately drains to the New York State Barge Canal. Building 20 AOC is located on a

groundwater divide; groundwater on the west side of the AOC flows to the west toward

Three Mile Creek and on the east side groundwater flows east to Rainbow Creek.

The upper 2 feet of soil consists of fine-to-medium sand with silt and/or gravel.

Subsurface soil and soil below the concrete inside the building and below the asphalt out-

side the building consisted primarily of fine-to-medium sand with variable silt and gravel

ranging from 2 to 20 feet below ground surface (BGS).

2.6 Current and Potential Future Site Use
The current land use designation for the Building 20 AOC is industrial. In accor-

dance with the Griffiss Redevelopment Planning Council redevelopment scenario, the

future land use designation is industriallcommercial.

2.7 Summary of Site Risks
Site risks were analyzed based on the extent of contamination at the Building 20

AOC. As part of the RI, a baseline risk assessment was conducted to evaluate current and

future potential risks to human health and the environment associated with contaminants

found in the soil and groundwater at the site. The results of this assessment and the in-

terim remedial action were considered when formulating this ROD for institutional con-

trols.

Human Health Risk Assessment

A baseline human health risk assessment was conducted during the RI to deter-

mine whether chemicals detected at the Building 20 AOC could pose health risks to mdi-
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viduals under current and proposed future land use. As part of the baseline risk assess-

ment, the following four-step process was used to assess site-related human health risks

for a reasonable maximum exposure scenario:

• Hazard Identification—identifies the contaminants of concern at the site based
on several factors such as toxicity, frequency of occurrence, and concentra-
tion;

• Exposure Assessment—estimates the magnitude of actual and/or potential
human exposures, the frequency and duration of these exposures, and the
pathway (e.g., ingestion of contaminated soil) by which humans are potentially
exposed;

• Toxicity Assessment—determines the types of adverse health effects associ-
ated with chemical exposures and the relationship between magnitude of ex-
posure (dose) and severity of adverse effects (response); and

• Risk Characterization—summarizes and combines outputs of the exposure
and toxicity assessments to provide a quantitative (e.g., one-in-a-million ex-
cess cancer risk and non-cancer Hazard Index value) assessment of site-related
risks and a discussion of uncertainties associated with the evaluation of the
risks and hazards for the site.

Chemicals of potential concern (COPCs) were selected for use in the risk assess-

ment based on the analytical results and data quality evaluation. All contaminants de-

tected in the soil and groundwater at the site were considered chemicals of potential con-

cern with the exception of inorganics detected at concentrations less than twice the mean

background concentrations; iron, magnesium, calcium, potassium, and sodium, which are

essential human nutrients; and compounds detected in less than 5%ofthe total samples

(unless they were known human carcinogens). As a class, petroleum hydrocarbons were

not included as a chemical of concern; however, the individual toxic constituents (e.g.,

benzene, toluene, ethylbenzene) were evaluated.

The human health risk assessment evaluated potential exposure of utility and con-

struction workers to chemicals detected in the soil and industrial workers to chemicals

detected in groundwater. The various exposure scenarios for each population are de-

scribed in Table 3. Intake assumptions, which are based on EPA guidance, are more fully

described in the RI.
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Quantitative estimates of carcinogenic andnoncarcinogenic risks were calculated

for the Building 20 AOC as part of a risk characterization. The risk characterization

evaluates potential health risks based on estimated exposure intakes and toxicity values.

For carcinogens, risks are estimated as the incremental probability of an individual devel-

oping cancer over a lifetime as a result of exposure to the potential carcinogen. The risks

of the individual chemicals are summed for each pathway to develop a total risk estimate.

The range of acceptable risk is generally considered to be 1 in 10,000 (1 x 10) to 1 in

1,000,000 (1 x 106) of an individual developing cancer over a 70-year lifetime from ex-

posure to the contaminant(s) under specific exposure assumptions. Therefore, sites with

carcinogenic risk below the risk range for a reasonable maximum exposure do not gener-

ally require cleanup based upon carcinogenic risk under the NCP.

To assess the overall noncarcinogenic effects posed by more than one contami-

nant, EPA has developed the Hazard Quotient (HQ) and Hazard Index (HI). The HQ is

the ratio of the chronic daily intake of a chemical to the reference dose for the chemical.

The reference dose is an estimate (with uncertainty spanning perhaps an order of magni-

tude or greater) of a daily exposure level for the human population, including sensitive

sub-populations, that is likely to be without an appreciable risk of deleterious effects

during a portion of a lifetime. The HQs are summed for all contaminants within an expo-

sure pathway (e.g., ingestion of soil) and across pathways to determine the HI. When the

HI exceeds 1, there may be concern for potential noncarcinogenic health effects if the

contaminants in question are believed to cause similar toxic effects.

EPA bases its decision to conduct site remediation on the risk to human health

and the environment. Cleanup actions may be taken when EPA determines that the risk

at a site exceeds the cancer risk level of 1 in 10,000 (1 x 10) or if the noncarcinogenic

HI exceeds a level of 1. Once either of these thresholds has been exceeded, the 1 in

1,000,000 (1 x 106) risk level and an HI of 1 or less may be used as the point of departure

for determining remediation goals for alternatives.

Results of Site-Specific Health Risk Assessment

Potential risks from exposure to COPCs at the Building 20 AOC were evaluated

for utility, construction, and industrial workers during the RI, prior to the interim reme-
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dial action. The potential carcinogenic and noncarcinogenic risks from exposure to soil

and groundwater are summarized below.

Carcinogenic Risks

The total carcinogenic risk associated with exposure of utility workers to subsur-

face soil was 1 x 10.6, which is at the low end of the EPA's target risk range. The path-

way-specific risks for utility workers from ingestion of soil, inhalation of fugitive dust,

and dermal contact were 1 x 106, 3 x 10b0, and 5 x i0, respectively. The total carcino-

genic risk associated with exposure of construction workers to subsurface soil was 2 x 10
6 which is within the EPA's target risk range. The pathway-specific risks for construc-

tion workers from incidental ingestion of soil, inhalation of fugitive dust, and dermal

contact were 2 x 106, 8 x 10h1, and 1 x i0, respectively. The total carcinogenic risk as-

sociated with exposure of industrial workers to contaminants in groundwater was

1 x i04, which is equal to the upper end of the EPA's target risk range. The pathway-

specific risks for industrial workers from incidental ingestion of groundwater, inhalation

of VOCs released from groundwater, and dermal contact with groundwater were 5 x

4 x i09, and 6 x i0, respectively. The risks from ingestion of groundwater contami-

nated with arsenic and dermal contact with groundwater contaminated with

benzo(a)pyrene were the greatest contributors to the risk. Although arsenic did not exceed

standards, it was included in the risk assessment and did contribute to the potential risk at

this site.

Noncarcinogenic Risk

The total HI for potential utility workers exposed to subsurface soil was 0.00 1.

This total HI is below the acceptable level of 1.

The total HI calculated for potential construction workers exposed to subsurface

soil was 0.05. This total HI is below the acceptable level of 1.

The total HI for potential industrial workers exposed to groundwater was 2. This

HI is above the acceptable level of 1. The calculated hazard indices for industrial workers

from incidental ingestion of groundwater, inhalation of VOCs released from groundwater,

and dermal contact with groundwater were 2.0, 2 x 106, and 0.01 respectively. The ex-

posure pathway presenting the greatest potential noncarcinogenic hazard was from the
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incidental ingestion of groundwater contaminated with thallium, manganese, antimony,

and arsenic. Although arsenic did not exceed standards, it was included in the risk as-

sessment and did contribute to the potential risk at this site.

Toxicity values were not available for 2-methylnaphthalene, acenaphthylene,

benzo(g,h,i)peryline, phenanthrene, coumaphos, and chioroneb and, therefore, the risk

arising from exposure to these compounds was assessed qualitatively. Possible exposures

to the site concentrations of these compounds are unlikely to pose a health hazard for oc-

cupational receptors potentially performing intrusive activities at this site.

The results of the human health baseline risk assessment indicate that chemicals

in soil should not present a risk to current and future utility, construction, and industrial

workers. The only potentially unacceptable risk was to industrial receptors from inges-

tion of groundwater (HI equal to 2), which is an unlikely scenario. Quantitative evalua-

tion of risk is subject to several conservative assumptions and should not be considered

an absolute measure of risk.

Uncertainties

Uncertainties exist in many areas of the human health risk assessment process.

However, use of conservative variables in intake calculations and health-protective as-

sumptions throughout the entire risk assessment process results in an assessment that is

protective of human health and the environment. Examples of uncertainties associated

with the risk assessment for this AOC include (1) Chemical samples were collected from

the suspected source of contamination rather than through random sampling, which may

result in a potential overestimation of risk; (2) The His associated with dermal contact

with soil were not quantified for the majority of COPCs, which may lead to underestima-

tion of the overall risk due to dermal contact; (3) The models used in the RI are likely to

overestimate exposure point concentrations in air, which would cause a potential overes-

timation of risk for the inhalation pathway; (4) Toxicological criteria were not available

for all chemicals found at the site, which may result in a potential underestimation of risk;

(5) Construction at the site was assumed to occur over a one year period. Since construc-

tion may take less time to complete, this would result in a potential overestimation of

risk; (6) It was assumed that groundwater would be used as a potable water source under

the industrial use scenario (i.e., showering, ingestion, industrial processes) in the future,
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which is unlikely since the site has ready access to the existing water supplies at the for-

mer base and in the City of Rome. This assumption would result in a potential overesti-

mation of risk.

Ecological Risk Assessment

A baseline risk assessment for ecological receptors at the Building 20 AOC was

conducted during the RI. Since Building 20 is located in a highly developed portion of

the base, no complete exposure pathways for ecological receptors were identified. Con-

tamination that may be associated with the site is expected to be well below ground sur-

face and ecological receptors are not expected to be found at these depths. In addition,

the future land use designation is expected to remain industrial. Therefore, potential ex-

posures related to this AOC are not expected to exist.

Although certain state-listed endangered plants and animals have been on or in the

vicinity of the base, no threatened and/or endangered species have been identified at this

site (Corey 1994). There are no federally listed (U.S. Department of the Interior) threat-

ened or endangered plant or animal species at the former base.

2.8 Interim Remedial Action
In 1998, based upon the results of the RI and baseline risk assessment, an interim

remedial action was performed to remove contaminated soil beneath the floor near the

northwest corner of the building (see Figure 3) (Ocuto 2000). It was determined that the

removal of contaminated soil from this location would mitigate the majority of contami-

nation and resulting risk associated with this site. The work consisted primarily of saw

cutting and removal of concrete, soil excavation, confirmation sampling, transportation

and off-site disposal of excavated materials, grouting of abandoned pipelines, plugging

and capping of existing floor drains and sumps, backfilling, and concrete restoration. A

brief summary of this remedial action is provided below.

Remedial action work activities began on August 12, 1998. Equipment was mo-

bilized, work zones were established, and the floor was saw cut in the area of the large

excavation in the northwest corner of the building. The concrete was removed and stock-

piled on a bermed liner. On the following day, the concrete floor was saw cut around the

floor drains and the concrete removed. All pipes leading to the northwest and south bay
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sumps were removed, plugged, and grouted and the sumps were plugged and capped.

Contaminated soil was excavated from the northwest corner and added to the concrete

stockpile on the bermed liner. The estimated volume of soil removed from the excava-

tion was 2.1 cubic yards.

Confirmatory samples were taken after the removal action was completed to ver-

ify the effectiveness of this interim remedial action. The Air Force, EPA, and NYSDEC

compared the results of the confirmatory soil samples to the risk-based cleanup goals and

NYSDEC Technical and Administrative Guidance Memorandum (TAGM) 4046: Deter-

mination of Soil Cleanup Objectives and Soil Cleanup Levels (NYSDEC 1994). After

agreement was reached that the project goals were met, the excavated area was backfilled

with clean material and the concrete floor slab replaced.

On October 16, 1998, the stockpiled material was loaded for transport to Seneca

Meadows for disposal.

2.9 Principal Threat Wastes
There are no principal threat wastes at the Building 20 AOC.

2.10 Description of the Preferred Alternative
Institutional controls in the form of land use restrictions for industrial/commercial

use and groundwater use restrictions is proposed for the Building 20 AOC. Five-year re-

views will be performed by the Air Force, in conjunction with the EPA and NYSDEC, to

ensure that future land use is in compliance with the transfer documents (deed) for indus-

trial/commercial use. The transfer documents will contain the following restrictions to

ensure that the reuse of the site is consistent with the risk assessment:

• The property will be designated for industrial/commercial use unless permis-
sion is obtained from the EPA, NYSDEC, and the New York State Depart-
ment of Health; and

• The owner or occupant of the property shall not extract, utilize, consume, or
permit to be extracted any water from the subsurface aquifer within the
boundary of the property unless such owner or occupant obtains prior written
approval from the New York State Department of Health.
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As a result of the interim remedial action, the majority of soil contamination

found during the RI investigations at this AOC was removed and the remaining chemicals

detected in the soil do not exceed standards and guidance values and the known source of

the groundwater contamination has been removed. In addition, the baseline risk assess-

ment for industrial/commercial use indicated that the levels of contamination present in

the soil and groundwater prior to remediation fell within or below EPA's acceptable car-

cinogenic risk range and posed no noncarcinogenic risk to utility and construction work-

ers, and just a slight noncarcinogenic risk to the industrial worker from ingestion of

groundwater, which is a very unlikely pathway. Therefore, the concentrations of the

chemicals remaining in the soil after the completion of the remedial action and the results

of the baseline risk assessment for the chemicals found in the groundwater demonstrate

that the remaining site contaminants, in conjunction with the institutional controls men-

tioned earlier, pose no current or potential threat to public health or the environment.

2.11 Statutory Determinations
The selected remedy must meet the statutory requirements of CERCLA, Section

121, which are itemized in Section 1.5 of this ROD and described below.

Protection of Human Health and the Environment

The plan for institutional controls in the form of land use restrictions for indus-

trial/commercial use with groundwater use restrictions will provide adequate protection

from exposure to contaminants by limiting the use of the site in accordance with the risk

assessment.

Compliance with ARARs

Contaminantconcentrations in the soil following the interim remedial action

comply with the applicable ARARs. Furthermore, land use restrictions for indus-

triallcommercial use will be consistent with the risk assessment, which was performed for

occupational workers.

Cost-Effectiveness

No costs are associated with the selected alternative.
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Utilization of Permanent Solutions and Alternative Treatment Technologies
to the Maximum Extent Practicable

Treatment technologies are not included in the selected alternative.

Preference for Treatment as a Principal Element

Treatment technologies are not included in the selected alternative.

2.12 Documentation of Significant Changes
No significant changes have been made to the selected remedy from the time the

proposed pian was released for public comment.
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Table I
COMPOUNDS EXCEEDING STANDARDS AND GUIDANCE VALUES

BUILDING 20 AOC
GROUNDWATER SAMPLES

Range of
Detected

Concentrations

Frequency of Detection Most Stringent
Above Most Stringent CriterionCriterion

a NYSDEC Glass GA
groundwater standard;
June 1998

b NYSDECCIassGA

groundwater guidance values;
June 1998

Federal secondary
maximum contaminant level

Key:
J = Estimated concentration8
ND * Nondetect
U = Analyte not detected

* Estimated concentrations are

typically due to measuring very
low levels below the quantitation
limit but above the detection limit
or due to a quality control concern
identffied by a data reviewer.

Table 2
COMPOUNDS EXCEEDING GUIDANCE VALUES

BUILDING 20 AOC
SOIL SAMPLES

a NYS-recommended soil
cleanup objective

b
Background screening
concentration

Key:
J = Estimated concentration*
U = Analyte not detected

* Estimated concentrations are
typically due to measuring very
low levels below the quantitation
limit but above the detection limit
or due to a quality control concern
identified by a data reviewer.

Range of Frequency of Detection
Most Stringent

Compound Detected Above Most Stringent Criterion
Concentrations Criterion

SVOCs (pg/kg)

Benzo(a)anthracene 31,000 J 1/4 224

Chrysene 38,000 J 1/4 400

Fluoranthene 130 J - 55,000 1/4 50,000 a

Phenanthrene 130 J -75,000 1/4 50,0008

Pyrene 100 J-73,000J 1/4 50,000 8

Metals (mg/kg)
Calcium 1,950-74,800 2/4 23,821 b

Chromium 9.8 -27.7 J 1/4 22.6 b

Silver 0.61 J - 6.4 J 1/4 1.1 U b

Sodium 196-598 1/4 259 b
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Compound

SVOCs (pg/L)

Benzo(a)anthracene 0.2 J - 0.3 J 2/4 0.002 a

Benzo(a)pyrene 0.2 J 2/4 ND

Benzo(b)fluoranthene 0.2 J - 0.4 J 2/4 0.002 b

Benzo(k)fluoranthene 0.08 J 0.09 J 2/4 0.002 b

Chrysene 0.3 J - 0.4 J 2/4 0.002 b

lndeno(1 ,2,3-cd)pyrene 0.04 J - 0.09 J 2/4 0.002 b

Pesticides/PCBs (pgIL)
Dieldrin 0.005 J 1/4 0.0048

Metals (mg/L)
Aluminum 0.66 - 1.02 2/3 0.05 °

Antimony 0.01 42 J 1/3 0.0038

Chromium 0.0142 J -0.114 J 1/3 0.058

Iron 0.088 J - 2.65 2/3 0.3 8

Manganese 0.088 - 0.816 3/3 0.05

Sodium 36.8 - 384 3/3 20 a

Thallium 0.00045 J - 0.005 J 1/3 0.0005 b

Wet Chemistry (mg/L)

Petroleum Hydrocarbons 0.09 J -0.13 J 3/3 0.1
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• Dermal contact • Inhalation of VOCs from
with soils groundwater
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Table 3
BUILDING 20 AOC

RISK ASSESSMENT
EXPOSURE SCENARIOS

UTILITY AND CONSTRUCTION
WORKERS

INDUSTRIAL WORKER
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AREA OF
CONCERN

Figure 1 Building 20 AOC Location Map
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APPROXIMATE SCALE IN FEET
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Figure 2 Building 20 AOC Site Map
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Figure 3 Building 20 AOC Interim Remedial Action
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3 Responsiveness Summary

On Friday, February 9, 2001, AFBCA, following consultation with and concur-

rence of the EPA and NYSDEC, released for public comment the proposed plan for in-

stitutional controls at the Building 20 AOC at the former Griffiss Air Force Base. The

release of the proposed plan initiated the public comment period, which concluded on

March 11, 2001.

During the public comment period, a public meeting was held on Thursday,

March 1, 2001, at 5:00 p.m. at the Floyd Town Hall located at 8299 Old Floyd Road,

Rome, NY. A court reporter recorded the proceedings of the public meeting. A copy of

the transcript and attendance list are included in the Administrative Record. The public

comment period and the public meeting were intended to elicit public comment on the

proposal for remedial action at the site.

This document summarizes and provides responses to the verbal comments re-

ceived at the public meeting and the written comments received during the public com-

ment period.

Comment #1 (oral - Carmen Malagisi)

Mr. Malagisi requested an explanation of the five-year review process and

whether there was a termination criteria for the five-year review.

02:001002_UKO8_03_O1.B0647 34
B_20_ROD.doc-06/04/O1



Griffiss AR # 1554 Page 35 of 175

Response #1

The five-year review is conducted by the Air Force, in conjunction with the EPA

and NYSDEC, to assure that human health and the environment are being protected by

the remedial actions being implemented. In this case, the review will ensure that the land

use is in compliance with industriallcommercial use, institutional controls such as deed

restrictions remain in place, and that the cleanup standards used in the ROD are still ap-

propriate. During the first five-year review, and any subsequent review, if it is deter-

mined that conditions at a portion of the site have improved such that it meets unlimited

and unrestricted use, then that portion of the site can be excluded from future review.

However, it is the policy of the EPA that five-year reviews be conducted on a site-wide

basis whenever any portion of a site requires a review.

Comment #2 (oral -John Fitzgerald)

Mr. Fitzgerald asked if it was possible to have only one five-year review.

Response #2

At a minimum, one five-year review will be conducted. During that five-year re-

view, it could be decided that no additional reviews are necessary.

Comment #3 (oral - John Fitzgerald)

Mr. Fitzgerald asked if there would be a record of when the five-year reviews will

occur.

Response #3

CERCLA regulations do not require that the public be an active participant in the

five-year reviews, but they do require that the results of the five-year reviews be made

available to the public in the Information Repository. EPA guidance, however, suggests

that the public be consulted during the five-year review process. While the Air Force has

an active presence at the former Griffiss AFB, the Restoration Advisory Board (RAB)

will be informed of and invited to participate in the five-year reviews.
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Comment #4 (oral -John Fitzgerald)

For the record, Mr. Fitzgerald noted that he and other residents have concerns

about the groundwater, but they understand that those issues will be addressed at a later

time.

02:001002_UKO8_03_O1-B0647 3-3
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6 BUILDING 20 (SS-23) 
 
6.1 SITE LOCATION AND HISTORY 
 
Building 20 is located in the southeastern central part of the former Griffiss AFB (Figure 1-2).  
Building 20 is located at the northeast corner of Otis Street and Ellsworth Road, west of Lot 69 
and the Coal Storage Yard AOC.  Building 20 is the Locomotive Roundhouse, which was used to 
store and service diesel locomotives at the former Base.  Lubricants and diesel locomotive parts 
were used and stored in the roundhouse, while PCB-containing hydraulic fluids were used in the 
locomotives.  The site layout map is provided in Figure 6-1. 
 
6.2 HYDROGEOLOGICAL SETTING 
 
Building 20 is located in the central portion of the Base, along the southern margin of the 
industrial complex.  The site vicinity is in an area of low topographic relief estimated at 
approximately 3 feet.  The soils are predominantly composed of fine to medium sand with silt 
and/or gravel. 
 
Building 20 is also located approximately 1,450 feet west of Rainbow Creek, which flows into 
Six Mile Creek, and approximately 1,500 feet northeast of Three Mile Creek.  The run-off from 
the west portion of the Building 20 site flows to Three Mile Creek, and run-off from the east 
portion of the Site flows to Six Mile Creek. 
 
Groundwater elevation data was collected from wells in the vicinity of the Building 20 in March 
2003.  The average depth to groundwater in the area ranged from 7.85 to 10.44 ft bgs.  The 
hydraulic gradient indicates that the groundwater flow in the general Building 20 area is towards 
the southeast.  Previous groundwater elevation measurements collected in April 2001 indicated 
that groundwater flow direction at the site is towards the northwest.  The discrepancy in 
groundwater flow directions is caused by the fact that the Building 20 site is located on a 
groundwater divide and the groundwater flow direction is influenced by seasonal amounts of 
precipitation is the recent past.  Secondly, large parts of the surrounding areas around Building 20  
are covered with asphalt or cement, which hampers groundwater recharge in many areas. 
 
The hydraulic conductivity at the Building 20 area is calculated to be 2.08 x10-2 feet per minute.  
Based on the hydraulic conductivity, a modeled hydraulic gradient of 0.0018 feet/foot, and an 
estimated porosity of 20 percent, the groundwater flow rate was calculated to be 98.39 feet per 
year (LAW engineering and environmental services [LAW], December 1996). 
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6.3 SUMMARY OF PREVIOUS INVESTIGATIONS 
 
In 1985, during the renovation of Building 20, the steam distribution system and the floor drain 
system were found to have developed a break which allowed waste fluids to leak into a cavity 
beneath the floor.  This was found after a construction contractor encountered a concrete conduit 
that housed a previously abandoned steam line, and upon penetration of the foundation, 
approximately 150 to 200 gallons of a free-flowing oily liquid entered the excavation.  All 
recoverable liquid, contaminated soil, concrete, and debris encountered were containerized into 
55-gallon drums (for a total of 16 drums of liquid and 141 drums of solid waste), and disposed of 
by the Air Force in 1987.  The excavated material was analyzed and found to contain 109 ppm 
PCBs, 700 ppm lead, and 446,000 ppm oil and grease. 
 
In 1986, a subsurface investigation was conducted in the vicinity of the northwest corner of 
Building 20.  Five soil borings were advanced through the concrete floor inside the building and 
one grab groundwater sampled was collected from each soil boring.  One permanent monitoring 
well, B20MW-1, was installed approximately 10 feet from the northwest corner of the Building 
(however, no groundwater samples were collected from the well during this event).  Soil sampling 
results revealed residual hydrocarbon contamination in all borings and residual metals near the 
surface in the northwest and southwest corners of the building. 
 
In 1992, as part of the 1992/1993 quarterly sampling programs, B20MW-1 was sampled on a 
quarterly basis.  Three VOCs [acetone, chloromethane, and methylene chloride], one SVOC 
(diethylphthalate), and ten metals [barium, calcium, chromium, iron, magnesium, manganese, 
nickel, potassium, sodium and zinc] were detected; glycols were reported during two of the four 
sampling events. 
 
In 1994, an RI was performed at the Building 20, and included the installation of six soil borings; 
the collection of one grab groundwater sample from one of the soil borings; the installation and 
sampling of two groundwater wells (B20MW-2 and -3); and the sampling of the existing well 
B20MW-1.  Groundwater samples indicated six SVOCs, one pesticide, seven metals, and 
petroleum hydrocarbons (TRPH) above the ARARs. 
 
As part of the RI, a baseline risk assessment was performed to evaluate the current and future 
potential risks to human health and the environment associated with COCs found in the soils and 
groundwater at the site.  Highest risk levels (carcinogenic and noncarcinogenic) were associated 
with exposure by industrial workers to contaminants in groundwater.  The total carcinogenic risk 
was 1 x 10-4, equal to the upper end of the EPA’s target risk range, and the hazard index was 2.0, 
which is above the acceptable level of 1.  For carcinogenic risk, the ingestion of groundwater 
pathway indicated arsenic as the main risk driver, and the dermal contact with groundwater 
pathway indicated benzo(a)pyrene as the main risk driver.  For noncarcinogenic risk, the 
incidental ingestion of groundwater pathway indicated thallium, manganese, antimony, and 
arsenic as the main risk drivers (LAW, December 1996). 
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In 1998, an IRA was performed based on the RI results.  To mitigate the majority of the 
contamination at Building 20, the concrete floor was cut, pipes were removed and the 
contaminated soil beneath the northwest corner of the building was stockpiled.  Confirmatory 
samples were compared to TAGM 4046 and they verified the IRA’s effectiveness.  The Air 
Force, EPA, and NYSDEC agreed that project goals had been met and the excavation area was 
backfilled and the concrete floor replaced. 
 
6.4 BUILDING 20 GROUNDWATER SAMPLING PLAN 
 
Table 6-1 summarizes the groundwater monitoring sampling and analysis plan.  The objectives of 
the Building 20 groundwater monitoring program include the following: 
 

• Monitor the COC levels across the Building 20 AOC; 
• Monitor the attenuation of COCs at Building 20 AOC; 
• Confirm that metal detections were isolated and that concentration levels remain below 

the NYS Groundwater Standards; and 
• Confirm that metals concentrations are stabilizing or decreasing. 

 
6.5 GROUNDWATER SAMPLING RESULTS 2001 THROUGH 2004 
 
FPM performed annual groundwater sampling at Building 20 in April 2001, March 2002, March 
2003, and March 2004.  Table 6-2 shows the results of the April 2001, March 2002, March 2003, 
and March 2004 sampling events for each sampling location.  The field sampling forms are 
attached in Appendix A and the validated data are attached in Appendix C.  The raw lab data are 
included in Appendix D. 
 
April 2001: 
In April 2001, monitoring wells B20MW-1, -2, and -3 were sampled using a peristaltic pump and 
applying the low-flow sampling method; samples were submitted to the laboratory for analysis for 
SVOCs [EPA method SW8270C], total and dissolved metals [EPA Method SW6010B], including 
lead [EPA Method SW7421] and mercury [EPA Method SW7470A].  No SVOCs were detected 
in any of the sampling locations.  Exceedances of the NYS Groundwater Standards were reported 
for total iron, total sodium, dissolved sodium, dissolved selenium, and total manganese.  Each of 
the three monitoring wells contained exceedances. 
 

• Minimum metals exceedance: 10.9 F µg/L for selenium in the dissolved sample from 
B20MW-2 (NYS Groundwater Standard is 10 µg/L). 

• Maximum metals exceedance: 340,000 µg/L for sodium in the total metals sample for 
monitoring well B20MW-3 (NYS Groundwater Standards is 20,000 µg/L). 
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Table 6-1 
Building 20 Groundwater Monitoring Sample Analysis Summary 

Sampling 
Locations 

Screen Interval 
Depth 

(ft MSL) 

Sampling 
Rationale 

Target Analytes/ 
EPA Method Numbers 

#  of 
Samples1

Sampling 
Frequency Evaluation Criteria 

B20MW-1 
B20MW-2 
B20MW-3 
 

457.19’ – 447.19’ 
457.85’ – 447.85’ 
457.77’ – 447.77’ 

 

Downgradient 
Crossgradient 
Crossgradient 

 

SVOCs-(AFCEE QAPP 
3.1 List) / EPA Method 
SW 8270. 

 
Total and Dissolved 
Metals – (AFCEE QAPP 
3.1 List plus mercury) / 
EPA Method 6010 and 
7470/7471. 

3 Annually An Explanation of Significant 
Differences (ESD) of the existing 
Record of Decision (ROD) may be 
considered if no exceedances of NYS 
Groundwater or Base background 
levels are reported. 

Notes: 
1   Please refer to the FSP for details concerning the number of QA/QC samples and their locations.  At least one MS/MSD and two field duplicates were 

collected per SDG; one equipment blank per day and one ambient blank per day; one trip blank per cooler containing VOCs. 
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Table 6-2 

B20MW-1 Groundwater Sampling Results 
April 2001, March 2002, March 2003, and March 2004 

Sample Location NYSDEC B20MW-1 
Sample ID GW B20M0110AA B20M0110BA B20M0112CA B20M0111DA 
Date of Collection Standards 4/18/01 3/5/02 3/6/03 3/23/04 
Water Depth (ft BTOIC) (µg/L) 10.01 10 10.44 9.83 
SVOCs (µg/L)          
No SVOCs were detected.          
Metals (µg/L)  Total Dissolved Total Dissolved Total Dissolved Total Dissolved
aluminum -- 1,520 U 346 U 643 25.0 F 544 U 
antimony 3 U U U U U U U U 
arsenic 25 U 6.1 F U U U U U U 
barium 1,000 48.4 28.3 37.7 30.3 31.3 F 22.4 F 50.0 42.5 F 
beryllium -- U U U U U U U U 
cadmium 5 1.1 U U U U U U U 
calcium -- 75,200 66,500 B 63,300 61,100 42,900 40,400 77,600 74,400 
chromium 50 28.8 U 8.8 U 79.3 3.9 F 5.5 F 1.9 F 
cobalt -- U U U U U U U U 
copper 200 11.3 U U U 6.0 F 2.7 F 8.0 F 6 F 
iron 300 1,790 U 371 U 842 U 733 59.6 F 
lead 25 2.3 F U U U U U U U 
magnesium -- 3,740 3,100 3,630 3,680 3,120 2,980 4,240 4,080 
manganese 300 141 1.1 F 26.2 1.4 F 45.8 0.60 F 116 6.9 F 
mercury 0.7 U U U U U U U U 
molybdenum -- U U U 2.1 F 8.3 F 2.8 F 3.9 F 2.3 F 
nickel 100 16.6 U 2.7 F 2.8 F 7.8 F U 11.6 F 3.2 F 
potassium -- 16,300 18,900 15,400 19,400 15,400 15,800 17,500 17,200 
selenium 10 U 8.1 U U U U U U 
silver 50 U U U U U U U U 
sodium 20,000 152,000 195,000 195,000 199,000 160,000 167,000 151,000 151,000 
thallium -- U U U U U U U U 
vanadium -- 1.9 F U U U 2.2 F U 1.5 F U 
zinc -- 9.6 F U 5.7 F 14.7 F 6.1 F 1.4 F 8.3 F 9.2 F 

Notes: 
No SVOCs were detected above the method detection limits (MDLs). 
B - Result is a positive value, however analyte was detected in associated blank at concentration above the RL. 
F - Analyte detected above the MDL, but below the RL. 
U - Analyte analyzed for, but not detected. The associated numerical value is at or below the method detection limit. 
--  Indicates no NYS Class GA Groundwater Standard.   

-  Indicates analyte was detected above NYS Class GA Groundwater Standard. 
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Table 6-2 (Continued) 
B20MW-2 Groundwater Sampling Results 

April 2001, March 2002, March 2003, and March 2004 
Sample Location NYSDEC B20MW-2 

Sample ID GW B20M0207AA B20M0208BA B20MW0213CA B20M0209DA 
Date of Collection Standards 4/18/01 3/5/02 3/6/03 3/23/04 
Water Depth (ft BTOIC) (µg/L) 7.44 8 7.99 7.72 
SVOCs (µg/L)          
No SVOCs were detected.          
Metals (µg/L)  Total Dissolved Total Dissolved Total Dissolved Total Dissolved
aluminum -- 192 F U 120 F 34.9 F 2,570 23.9 F 76.6 F U 
antimony 3 U U U U U U U U 
arsenic 25 U 8 F U U U U U U 
barium 1,000 23.2 22.9 25.8 23.9 32.0 F 18.0 F 16.1 F 16 F 
beryllium -- U U U U U U 0.30 F U 
cadmium 5 U U U U 0.60 F U U U 
calcium -- 109,000 M 108,000 B 117,000 111,000 93,600 93,800 83,600 87,100 
chromium 50 15.7 U 2.1 F U 60.4 1.8 F 3.1 F U 
cobalt -- U U U U 6.4 F U 1.5 F U 
copper 200 U U U U 8.2 F U 3.0 F 4.3 F 
iron 300 362 U 216 U 4,220 32.2 F 165 F U 
lead 25 U U U U U U U U 
magnesium -- 30,100 30,100 30,400 30,200 27,700 27,500 24,300 25,500 
manganese 300 268 197 166 148 1,160 3.3 F 286 15.0 
mercury 0.7 U U U U U U U U 
molybdenum -- U 2.3 F U 2.9 F U 1.5 F U U 
nickel 100 4.8 F 2.1 F U 2.9 F 13.1 F U U U 
potassium -- 3,260 3200 2,050 2,680 2,990 2,130 2,080 F 2,140 F 
selenium 10 U 10.9 F U 8.1 F U U U U 
silver 50 U U U U U U U U 
sodium 20,000 190,000 M 14,600 209,000 211,000 189,000 196,000 190,000 195,000 
thallium -- U U U U U U U U 
vanadium -- U U U U 5.0 F U U U 
zinc -- 9.4 F 4.8 F U 21.5 F 15.5 F 1.2 F U U 

Notes: 
No SVOCs were detected above the method detection limits (MDLs). 
B - Result is a positive value, however analyte was detected in associated blank at concentration above the RL. 
F - Analyte detected above the MDL, but below the RL. 
M - Matrix effect present. 
U - Analyte analyzed for, but not detected. The associated numerical value is at or below the method detection limit. 
--  Indicates no NYS Class GA Groundwater Standard.   

-  Indicates analyte was detected above NYS Class GA Groundwater Standard. 
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Table 6-2 (Continued) 
B20MW-2 Groundwater Sampling Results 

April 2001, March 2002, March 2003, and March 2004 
Sample Location NYSDEC B20MW-3 

Sample ID GW B20M0307AA B20M0308BA B20M0313CA B20M0309DA 
Date of Collection Standards 4/18/01 3/5/02 3/6/03 3/23/04 
Water Depth (ft BTOIC) (µg/L) 7.30 8 7.85 7.58 
SVOCs (µg/L)          

No SVOCs were detected.          

Metals (µg/L)  Total Dissolved Total Dissolved Total Dissolved Total Dissolved
aluminum -- 252 J♦ U 806 U 2,610 U 103 F U 
antimony 3 U U U U U U U U 
arsenic 25 U 6.4 F♦ U 3.5 F U U U U 
barium 1,000 41.2 37.9 60.2 49.5 51.7 21.0 F 47.1 F 46.0 F 
beryllium -- U U U U U U 0.50 F U 
cadmium 5 U U U U 7.3 U 0.80 F U 
calcium -- 131,000 125,000 B 140,000 136,000 M 65,000 62,400 M 93.400 90,100 
chromium 50 46.4♦ U 68.6 U 348 3.3 F 13.6 1.5 F 
cobalt -- U U U U 6.0 F U U U 
copper 200 13 U U U 22.7 2.1 F♦ 5.1 F 6 F 
iron 300 862 J♦ U 2,120 U 5,800 50.4 F♦ 401 U 
lead 25 U U U U 6.0 F U U U 
magnesium -- 15,400 14,600 11,700 11,700 8,080 7,360♦ 6,680 6,610 
manganese 300 442♦ 3.4 491 6.2 2,190 8.3 F♦ 282 18.7 
mercury 0.7 U U U U U U U U 
molybdenum -- 3.7 F♦ 2.2 F U U 16.4 2.1 F U U 
nickel 100 20.2♦ 6.7 F* 26.1 3.7 F 95.4 4.0 F♦ 8.0 F U 
potassium -- 4010 4270 3,200 4,670 M 3,360 2,390 3,360 F 2,980 F 
selenium 10 U U U 11.6 F U U U U 
silver 50 2.1 F U U U U U U U 
sodium 20,000 340,000 296,000 574,000 569,000 M 356,000 364,000 552,000 580,000 
thallium -- U U U U U U U U 
vanadium -- U U 1.8 F U 7.0 F U U U 
zinc -- 9.5 F 12.9 F♦ 7.8 F 12.3 F 30.4 1.2 F 9.2 F 8.3 F 

Notes: 
No SVOCs were detected above the method detection limits (MDLs). 
B - Result is a positive value, however analyte was detected in associated blank at concentration above the RL. 
F - Analyte detected above the MDL, but below the RL. 
M - Matrix effect present. 
U - Analyte analyzed for, but not detected. The associated numerical value is at or below the method detection limit. 
--  Indicates no NYS Class GA Groundwater Standard.   
♦  Higher numerical value taken from sample duplicate 

-  Indicates analyte was detected above NYS Class GA Groundwater Standard. 
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March 2002: 
In March 2002, monitoring wells B20MW-1, -2, and -3 were monitored for SVOCs (SW8270 
List), and total and dissolved metals (SW6010 list plus mercury).  Total metals analyses were 
performed on raw groundwater that contained suspended solids, and dissolved metals analyses 
were performed on the groundwater after it was filtered (and thus contained no suspended 
solids).  The groundwater analytical results for SVOCs indicated no detections at sampling 
locations B020MW-1, -2, and -3.  Exceedances of the NYS Groundwater Standards were 
reported for total iron, total sodium, dissolved sodium, dissolved selenium, total manganese, and 
total chromium.  Each of the three monitoring wells contained exceedances. 

 
• Minimum metals exceedance: 11.6 F µg/L for selenium in the dissolved sample from 

B20MW-3. 
• Maximum metals exceedance: 574,000 µg/L for sodium in the total metals sample for 

monitoring well B20MW-3. 
 
Since the “total” metals results were reported non-detect for selenium in all wells sampled during 
the 2001 and 2002 sampling rounds, the presence of selenium in the “dissolved” samples for 
B20MW-2 and -3 is likely an artifact of the filtering process or the sample handling in the 
laboratory.  Furthermore, according to the NYSDEC Technical and Administrative Guidance 
Manual (TAGM) #4015 (Policy Regarding Alteration of Groundwater Samples Collected for 
Metals Analysis), if unfiltered samples meet applicable standards or requirements, there is no 
need to analyze a filtered sample.  Given that the unfiltered sample results for selenium were 
“non-detect” for these two sampling locations, selenium is not deemed a constituent of concern 
at this site. 
 
March 2003: 
In March 2003, monitoring wells B20MW-1, -2, and -3 were sampled and analyzed for SVOCs 
(SW8270) and total and dissolved metals (SW6010 list plus mercury).  Exceedances of the NYS 
Groundwater Standards were reported for total chromium, total iron, total sodium, dissolved 
sodium, total manganese, and total cadmium 
 
Each of the three monitoring wells contained exceedances. 
 

• Minimum metals exceedance: 7.3 µg/L for cadmium in the total sample from B20MW-3. 
• Maximum metals exceedance: 364,000 µg/L for sodium in the total metals sample for 

monitoring well B20MW-3. 
 
March 2004: 
In March 2004, monitoring wells B20MW-1, -2, and -3 were sampled and analyzed for SVOCs 
(SW8270) and total and dissolved metals (SW6010 list plus mercury).  No SVOC exceedances 
or detections were reported in any of the samples.  Exceedances of the NYS Groundwater 
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Standards were reported for total iron in B20MW-1, and total and dissolved sodium in all three 
monitoring wells. 
 

• Minimum metals exceedance: 733 µg/L for iron in the total sample from B20MW-1 
(NYS Groundwater Standard is 300 µg/L). 

• Maximum metals exceedance: 588,000 µg/L for sodium in the dissolved metals sample 
for monitoring well B20MW-3. 

 
6.6 CONCLUSIONS AND MONITORING RECOMMENDATIONS 
 
The exceedances reported for iron, manganese, and sodium have been reported in numerous 
previous reports and are likely indicative of site background conditions.  The chromium 
exceedances were only reported in the total analysis samples.  No chromium exceedances were 
reported in the dissolved samples.  These exceedances can be attributed to the suspended solids 
present in the total analysis samples and were not duplicated during the most recent sampling 
round.  The cadmium exceedance reported in the total analysis sample for B20MW-3 in the 
March 2003 sampling round is most likely an anomaly, since no exceedances and only one other 
detection have been reported for cadmium in any of the three sampling rounds. 
 
Sodium exceedances were reported in all rounds in all samples and for both dissolved and total 
samples.  These probably resulted from the infiltration of ice and snow melt water from the roads 
and parking lot adjacent to the Building 20 site on all four sides. 
 
The most recent rounds of sampling conducted at the site indicate that no significant 
contamination remains.  FPM recommends No Further Sampling (NFS) for the Building 20 site. 
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