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NOTE: Five wells/piezometers installed at the FFTA were renamed and renumbered in July
1995. Piezometer FP-94-12PZ in on-post, the other four wells are off-post. The following
cross-reference list should be used when reviewing previously published documents:

Old Designation New Designation
Piezometer FP-94-O 1 PZ.or Well FP-94-01 Well FP-94-08
Piezometer FP-94-02PZ or Well FP-94-02 Well FP-94-09
Piezometer FP-94-03PZ or Well FP-94-03 Well FP-94-10
Piezometer FP-94-04PZ or Well FP-94-04 Well FP-94-11
Piezometer FP-94-05PZ Piezometer FP-94-12PZ
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EXECUTIVE SUMMARY

A Site Investigation (SI) was conducted for the Former Fire Training Area (FFTA) located at
Marshall Army Airfield (MAAF), Fort Riley, Kansas. The investigation was performed during
the period of September 1993 through June 1994. The purpose of the SI was to collect data to
confirm or deny that hazardous substances are present at the FFTA-MAAF. The results of the SI
indicated that petroleum hydrocarbons and chlorinated solvents (including tetrachloroethylene, also
known as perchloroethylene [PCE]) were present in the subsurface environment (soil and
groundwater). Additionally, contaminants similar to those detected at the FFTA were detected in
groundwater along the installation boundary and in an off-site private well located at a speedway,
approximately 1,000 feet north of the FFTA-MAAF.

Based on the results of the SI, an Expanded Site Investigation (ESI) was performed during the
period of June 1994 through April 1995. The purpose of this ESI was to characterize the nature
of the environmental release, to evaluate the horizontal and vertical distribution of contaminants
at the FFTA-MAAF, to characterize groundwater contamination on post and off post, and collect
data to support selection and implementation of response actions and/or interim remedial measures.
Data collected in this document are a result of a phased investigatory approach including soil gas,
groundwater screening, soil, and groundwater sampling and analysis. Recognizing that the work
performed under the ESI is more consistent with the initial investigations of a Remedial
Investigation/Feasibility Study (RI/FS), the Environmental Protection Agency (EPA) and the
Kansas Department of Health and Environment (KDHE) concurred with a proposal from Fort
Riley to perform remaining site characterization activities as such. This SI Report will serve as
interim reporting mechanism to facilitate decisions regarding further site characterization. The ESI
is an ongoing project. This document reports information collected through January 1995.

In addition to the SI and ESI, Fort Riley implemented a soil vapor extraction (SVE) and bioventing
pilot test study to address soil contamination at the FFTA-MAAF. The purpose of the pilot test
study was to evaluate the feasibility of SVE and bioventing technologies to remediate the soils at
FFTA-MAAF. The pilot test was operated during the period of November 1994 through January
1995. concurrent with the ESI. The pilot test was restarted in March 1995 to further study its
effectiveness. The activities included in the ESI were based on an understanding of the types of
data to be collected during the -pilot study, which was focused on the soil contamination in the
immediate area of the FFTA-MAAF. The data collected during the pilot test study, such as
groundwater elevations, provided data to assist in the interpretation of data collected during the
ESI. Only site characterization data collected as part of the pilot test study through January 1995
are included in this document.

Background

The S! and ESI were designed to collect data to fulfill regulatory requirements under the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) of 1980 and
its amendments, the Superfund Amendments and Reauthorization Act (SARA) of 1986.

Fort Riley was established in 1853 and has been owned and operated by the U.S. Department of
the Army since that time. Numerous environmental investigations and sampling events were
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performed at Fort Riley in the 1970s and 1980s. These investigations identified activities and
facilities where hazardous substances had been released or had the potential to be released to the
environment. Potential sources of contamination include a variety of landfills; printing, dry
cleaning, and furniture shops; and pesticide storage facilities. On 14 July 1989, the EPA proposed
inclusion of Fort Riley on the National Priorities List (NPL) pursuant to CERCLA. EPA included
the site on the NPL, promulgated in August of 1990. Fort Riley is identified by EPA as
Comprehensive Environmental Response, Compensation and Liability Information System
(CERCLIS) site KS6214020756.

Effective June 1991, Fort Riley, Kansas (and the Department of Army) entered into a Federal
Facility Agreement (FFA), Docket No. VII-90-F-0015, with the State of Kansas and EPA Region
VII to address environmental pollution subject to the Resource Conservation and Recovery Act
(RCRA) and/or CERCLA. This agreement is also referred to as the Interagency Agreement
(IAG). Pursuant to the IAG, Fort Riley conducted an Installation Wide Site Assessment (IWSA)
in 1992 to identify sites having the potential to release hazardous substances to the environment.
The IWSA identified the FFTA-MAAF as one of the sites where releases of hazardous substances
to the environment had either occurred or was likely to have occurred. Subsequent to the IWSA,
site investigations were planned for three groupings of sites. An SI for the first group, the
Sensitive-Receptor lead sites, was initiated in June 1993. The Sensitive-Receptor Lead sites were
later incorporated into the second group, the High Priority sites. The lead investigation field work
was performed as part of the High Priority sites study, but was expedited due to various site
locations being in close proximity to a housing area and schools. The High Priority sites SI was
initiated in September 1993, and included the FFTA-MAAF as one of the High Priority sites. The
remaining sites, known as "Other Sites", identified in the IWSA as requiring further investigation,
were included in an SI initiated in March 1994.

The SI results for the FFTA-MAAF indicated that concentrations of organic compounds had been
released to groundwater at concentrations exceeding federal and state drinking water standards.
Also, similar contaminants were found in off-site, private wells at levels above drinking water
standards. These results indicated that additional work at the FFTA-MAAF was necessary.
Therefore. Fort Riley separated the FFTA-MAAF from the remainder of the High Priority sites
into an ESI for purposes of further investigations and data reporting. The ESI represents Fort
Riley's ongoing fulfillment of obligations under the lAG to investigate sites posing a potential
threat to human health and the environment.

Site Location

The Fort Riley Military Reservation is located just north of Junction City in northeast Kansas. The
FFTA-MAAF is located along the northern boundary to Marshall Field, approximately 1,000 feet
off the northeast end of the north-south runway. The Fort Riley installation boundary is located
approximately 300 feet north of the former fire training pit. Marshall Field is south of the Kansas
River.

Overview of Site Investigations

The chronology of field activities at the FFTA-MAAF is presented in Table E-1. The data
collected throughout the investigation, both analytical and geotechnical, were planned such that the
specific objective of that phase of the investigation was met. For all analytical data, the same
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methodologies were employed throughout the field screening; similarly the same methodologies
were employed throughout the laboratory analytical tests. EPA-approved methods were used in
both cases. This protocol provides for the evaluation and assessment of the data that are directly
comparable.

Summary of Findings

Waste Characteristics

The Tesults of the SI show that both petroleum hydrocarbons and chlorinated solvents are present
in the subsurface at, and in, the vicinity of the FFTA-MAAF.

The petroleum contamination originating from the FFTA appears to be limited in
both soils and groundwater to the area in and around the center of the former fire
training pit. Soil, soil gas, groundwater screening, and groundwater samples
outside the boundaries of the pit have no or only low detections of petroleum
hydrocarbons.

The substance that was detected during the SI at the greatest number of locations
is PCE. The detected concentrations in soils do not exceed risk-based guidelines;
however, concentrations in groundwater exceed regulatory standards for drinking
water.

Groundwater Elevations

Groundwater elevations were recorded and gradients were prepared using data from the seven
on-post monitoring wells for the months of October 1993 and January 1994 and for June through
August 1994. By September 1994, one piezometer had been installed on-post by the Kansas River
and four monitoring wells had been installed at the racetrack.

While the regional groundwater flow is along the Kansas River to the north and
east, the local groundwater flow at the FFTA includes a north-northwest
component.

Groundwater elevations during the month of October 1993 were exceptionally
high (depth to groundwater was approximately 10 feet) as a result of the
significant regional flooding that occurred in July 1993. High standing water was
still present within the interior of the speedway upon completion of the SI field
work in November 1993. The October 1993 groundwater elevation data shows
that at the FFTA there is a westward component of groundwater flow. However,
the groundwater elevation data for October 1993 is not representative of typical
conditions. A second set of readings in January 1994 revealed that the
groundwater elevation had dropped approximately 3 feet. Both sets of data
indicated a north to northwest groundwater flow direction.

Since October 1993 to January 1995, groundwater levels have receded to depths
of approximately 17 feet beneath the surface. Further, the groundwater flow
direction and gradient has remained similar from January 1994 through January
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1995. There is a general groundwater flow direction to the north with a northeast
component on the eastern portion of the FFTA and a northwestern component on
the western portion of the FFTA. The more recent data in January 1995,
however, indicates a more predominant northeast groundwater flow direction.
Outside of the regional flooding in July 1993, the data indicate that groundwater

.flow directions at the FFTA are not greatly affected by seasonal changes (i.e.,
groundwater flow reversals have not been observed).

Soil Gas and Groundwater Screening

Soil gas and groundwater screening surveys were performed as part of the SI in September 1993,
Phase I of the ESI in June and July 1994, and Phase II of the ESI in August 1994 through January
1995. These surveys consisted of the following:

* SI - 58 locations on-post for soil gas and groundwater screening samples

* Phase I ESI - 238 locations off-post for soil gas samples; 90 locations off-post for
groundwater screening samples

* Phase II ESI - 154 locations off-post for groundwater screening samples

The results of the soil gas surveys in the SI and Phase I of the ESI correlated well with the results
of the groundwater screening. Specifically, the soil gas and groundwater screening samples
detected the same types of contaminants in the same areas and the magnitude of the detections were
similar. The Phase II included only groundwater screening samples since they provided data on
direct measurements of the media of concern. Also, groundwater screening results were higher
than soil gas. Except in the immediate vicinity of the FFTA, soil gas detections may be a result
of off-gasing of PCE from groundwater or residual PCE from fluctuations in the groundwater due.
to flooding and/or seasonal movement and would be attributed entirely to off-gassing at locations
where PCE was not present in soils. Therefore, no soil gas surveys were used in Phase II.

The soil gas results of the S! showed that chlorinated solvents were present in the
subsurface at and in the vicinity of the FFTA-MAAF. The maximum
concentrations detected were PCE at 50 ug.l. trichloroethylene (TCE) at 6.2 kzgfl,
and cis-! .2-dichloroethylene (c-1.2-DCE) at 21 uig/l.

In general, during the ESI, there were few detections of non-chlorinated volatile
organic compounds (VOCs), which would be indicative of migration of petroleum
hydrocarbons. The primary contaminants detected during the ESI were PCE,
TCE, and DCE. Isoconcentration contours were developed for each of these
contaminants separately and for total chlorinated VOCs at each location. In
compiling the isoconcentration contours, data from all sampling events over a
period in excess of 15 months (October 1993 to January 1995) were used. The
composite isoconcentrations provide an overview of the locations with detected
concentrations of VOCs and the relative magnitude of the detections.

The isoconcentrations for PCE, TCE, DCE, and total chlorinated VOCs show
detections of chlorinated VOCs occur in an area downgradient of the FFTA,
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extending from the FFTA across the racetrack property in a north-northeast
direction. Detections were also recorded in agricultural fields located to the north
of the racetrack property. The direction of detections away from the FFTA is
consistent with the regional groundwater flow direction to the north. In general,
the pattern of detections is similar for each contaminant; however, detections in
the area of the racetrack and in the agricultural fields further to the north are not
contiguous.

Geophysical Survey Results. The ESI included a seismic reflection survey and
electrical resistivity soundings to characterize depth to bedrock, the topography
of the underlying bedrock surface, and geologic layering in the alluvial materials.
The results of the geophysical surveys consist principally of a projected bedrock
topography map. The results of the geophysical surveys were used to plan
collection of deep alluvial groundwater screening samples.

Deep Alluvial Groundwater Screening Samples. The U.S. Army Corps of
Engineers Site Characterization Analysis Penetrometer System (SCAPS)- rig was
used to look for dense non-aqueous phase liquids (DNAPLs), to collect deep
alluvial groundwater screening samples, and to collect cone penetrometer testing
(CPT) and electrical resistivity data. The groundwater screening samples were
analyzed for chlorinated VOCs. CPT and resistivity data were used to assist in
identifying geologic layers from the surface to the top of bedrock and to provide
stratigraphic and depth-to-bedrock data to calibrate the August 1994 geophysical
results. The CPT data showed that there were no low permeability layers present
from the water table to the top of bedrock.

Chlorinated VOCs were detected at five CPT locations. There was one detection
of DCE at 1. 1 ug/l and four detections of TCE ranging from 1.0 to 2.8 pg/l. The
SCAPS groundwater screening samples indicate that DNAPLs are not present at
the FFTA. The results of the chemical analyses of the groundwater screening
samples indicate that DNAPLs are not present - rather, low concentrations in
groundwater of chlorinated VOCs were detected.

The Phase If soil samples were collected due to detections in the Phase I data, and focused on
shallow soils to evaluate whether additional source areas may be present. Soil samples were
collected at 29 boring locations off-post during Phase II of the ESI. At 26 boring locations,
samples were collected from depths of 2 to 3 feet and 7 to 8 feet. At the remaining three locations,
shallow soil samples were only collected from the 2- to 3-foot interval. All soil samples were
analyzed for VOCs. VOCs were detected above practical quantitation limits (PQLs) at four of the
soil boring locations. For the pilot test study, baseline soil borings were collected and analyzed
from nine borings at about five depths, along with four co-located borings at two depths.

The soil results of the SI showed that chlorinated solvents were present in the
subsurface at and in the vicinity of the FFTA-MAAF. The maximum
concentrations detected was PCE at 480,pg/kg.
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The results for soil borings in the deeper sample zone (7 to 8 feet) indicate that
DCE was detected at 30 to 49 Lg/kg, PCE at 17 to 44 jtg/kg, and TCE at 6.6
,ug/kg. The concentrations of DCE, PCE, and TCE detected in soils do not
exceed risk-based guidelines.

* The concentrations of contaminants in four soil borings are in areas where there
is known groundwater contamination. The detections in these soil borings
occurred only in the deeper sample zone indicating that a separate shallow source
area is not likely. Therefore, contamination is most likely due to adsorption to the
soil due to the regional flooding in September 1993 when contaminated
groundwater occupied the pore spaces of soils at depths of 7 to 8 feet from the
surface.

Total petroleum hydrocarbons (TPH) exceeded the cleanup standards or risk-based
guidelines in 18 samples at three borings to a depth of about 13 feet. All these
samples were taken in and around the former fire training pit. The maximum
concentrations detected were TPH diesel range organic (DRO) fraction
(TPH-DRO) at 23,000,000 .zg/kg and TPH gasoline range organic (GRO) fraction
(TPH-GRO) at 2,600,000 ug/kg. Two samples had DCE concentrations
exceeding the KDHE cleanup guidance level, but well below the EPA risk-based
guidelines. Concentrations of m- &/or p-xylenes in three samples exceeded both
the EPA risk-based guidelines and the KDHE cleanup guidance levels for mixed
xylenes. The maximum concentration detected of m- &/or p-xylenes was 170,000
jug/kg).

Groundwater

Groundwater samples were collected at the seven on-post monitor wells (FP-93-01 through FP-93-
07) and four to eight of the off-post private wells (N-1, M-1, R-1, R-2, R-3, F-1, F-2, and B-I)
during the months of October 1993 (R-2 and R-3 were not sampled), July 1994, October 1994,
and January 1995. Off-post irrigation well 1-1 was sampled for the first time in October 1994.
In January 1995, groundwater samples were also collected from the on-post piezometer
(FP-94-12PZ) and the four off-post monitoring wells (FP-94-08 through FP-94-1 1) installed in
1994. Wells R-1, R-2, F-1, and F-2 were shut down for the winter and were not sampled in
January 1995. All samples were analyzed for VOCs, semi-volatile organic compounds (SVOCs),
Priority Pollutant (PP) metals, and TPH. The primary contaminants detected were chlorinated
VOCs (DCE, PCE, and TCE).

Overall, off-post well R-1 is the most downgradient well with detected
concentrations of VOCs, and the detected concentrations have been higher than
other wells closer to the FFTA. Chlorinated VOCs have migrated from the FFTA
towards the north-northeast, in the direction of groundwater flow. The areas of
contamination based on isoconcentration maps are largely overlapping for the
different contaminants. The concentrations of DCE at on-post well FP-93-04
nearest the center of the former pit decreased from 4,100 jug/! in October 1993 to
3.3 4g/l in January 1995. When reviewing data from on-post wells (FP-93-04 and
FP-93-05), note that the pilot test study for the FFTA was conducted between
November 1994 and January 1995 and it was removing contaminants from the
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soil. Reductions might also be attributable to horizontal or vertical migration, loss
through vapors, natural attenuation, or groundwater levels receding below the
zone of contamination.

Surface Water

Although the drainage ditch transects the FFTA, there does not appear to be any
overland transport of contaminants from the FFTA along the ditch.
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Table E-1. Chronology of Field Activities Associated With the FFTA-MAAF

Date Activity

September 1993 Initiated a Site Investigation (SI) for the High Priority Sites, which
included the FFTA-MAAF.

Collected SI Phase I and II samples at FFTA-MAAF including soil gas,
groundwater screening, soil, and sediment samples.

October 1993 As part of the Phase III SI activities at FFTA-MAAF, seven monitor
wells were installed within the installation boundary (on-post). Samples
were collected from the seven on-post wells and six private wells located
off-post, and laboratory analyzed.

January 1994 As part of SI activities, collected groundwater level measurements.

March 1994 As part of SI activities, collected groundwater level measurements.

April 1994 As part of SI activities, collected soil samples and field screened for
polychlorinated biphenyls (PCBs).

June 1994 Initiated Phase I Expanded SI (ESI) activities.

As part of Phase I ESI, collected Phase I (off-post) expanded soil gas and
groundwater screening samples, performed seismic reflection (on-post)
and electrical resistivity surveys, and collected groundwater level
measurements. Additionally, soil samples for PCBs were resampled and
analyzed in the laboratory.

July 1994 As part of Phase I ESI, collected and analyzed groundwater samples for
the first quarterly sampling round, collected groundwater level
measurements and installed piezometer adjacent to the Kansas River.
Additionally, baseline soil samples for initiation of the soil vapor/
bioventing pilot test study were collected and analyzed.

August 1994 Initiated Phase If ESI activities.

As part of Phase I ESI. collected monthly groundwater level
measurements.

As part of Phase II ESI, and collected and analyzed off-post soil samples
and expanded groundwater screening samples.

As part of Phase 11 ESI, installed four off-post monitor wells.

September 1994 As part of Phase I ESI, collected monthly groundwater level
measurements.

October 1994 As part of Phase I ESI, collected and analyzed second quarterly
groundwater samples and collected monthly groundwater level
measurements.
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Table 1. Chronology of Field Activities Associated With the FFTA-MAAF (continued)

Date Activity

October 1994 As part of pilot test study, soil samples were collected and analyzed from
(continued) borings at eight well locations.

December 1994 As part of Phase I ESI, collected monthly groundwater level
measurements.

As part of the ESI, additional geophysical data and deep groundwater
screening samples were collected using the Site Characterization
Analysis Penetrometer System (SCAPS) rig.

January 1995 As part of Phase I ESI, collect~d monthly groundwater level
measurements and collected and analyzed third quarterly groundwater
samples.

February 1995 As part of Phase I ESI, collected monthly groundwater level
measurements.

March 1995 As part of Phase I ESI, collected monthly groundwater level
measurements.

April 1995 As part of Phase I ESI, collected monthly groundwater level
measurements and collected and analyzed fourth quarterly groundwater
samples.
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1.0 INTRODUCTION

A Site Investigation (SI) was conducted for the Former Fire Training Area (FFTA) located at
Marshall Army Airfield (MAAF), Fort Riley, Kansas. The investigation was performed during
the period of September 1993 through June 1994. The purpose of the SI was to collect data to
confirm or deny that hazardous substances are present at the FFTA-MAAF. The results of the SI
indicated that petroleum hydrocarbons and chlorinated solvents (including tetrachloroethylene, also
known as perchloroethylene [PCE]) were present in the subsurface environment (soil and
groundwater). Additionally, contaminants similar to those detected at the FFTA were detected in
groundwater along the installation boundary and in an off-site private well located at a speedway,
approximately 1,000 feet north of the FFTA-MAAF.

Based on the results of the SI, an Expanded Site Investigation (ESI) was performed during the
period of June 1994 through April 1995. The purpose of this ESI was to characterize the nature
of the environmental release, to evaluate the horizontal and vertical distribution of contaminants
at the FFTA-MAAF, to characterize groundwater contamination on post and off post, and collect
data to support selection and implementation of response actions and/or interim remedial measures.
Data collected in this document are a result of a phased investigatory approach including soil gas,
groundwater screening, soil, and groundwater sampling and analysis. Recognizing that the work
performed under the ESI is more consistent with the initial investigations of a Remedial
Investigation/Feasibility Study (RI/FS), the Environmental Protection Agency (EPA) and the
Kansas Department of Health and Environment (KDHE) concurred with a proposal from Fort
Riley to perform remaining site characterization activities as such. This SI Report serves as an
interim reporting mechanism to facilitate decisions regarding further site characterization. The ESI
is an ongoing project. This document reports information collected through January 1995.

In addition to the SI and ESI, Fort Riley implemented a soil vapor extraction (SVE) and bioventing
pilot test study to address soil contamination at the FFTA-MAAF. The purpose of the pilot test
study was to evaluate the feasibility of SVE and bioventing technologies to remediate the soils at-
FFTA-MAAF. The pilot test was operated during the period of November 1994 through January
1995. concurrent with the ESI. The pilot test was restarted in March 1995 to further study its
effectiveness. The activities included in the ESI were based on an understanding of the types of
data to be collected during the pilot study. which was focused on the soil contamination in the
immediate area of the FFTA-MAAF. The data collected during the pilot test study, such as
groundwater elevations, provided data to assist in the interpretation of data collected during the
ESI. Only site characterization data collected as part of the pilot test study through January 1995
are included in this document.

1.1 Background

The SI and ESI were designed to collect data to fulfill regulatory requirements under the
Comprehensive Environmental Response. Compensation and Liability Act (CERCLA) of 1980 and
its amendments, the Superfund Amendments and Reauthorization Act (SARA) of 1986.

Fort Riley was established in 1853 and has been owned and operated by the U.S. Department of
the Army since that time. Numerous environmental investigations and sampling events were
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performed at Fort Riley in the 1970s and 1980s. These investigations identified activities and
facilities where hazardous substances had been released or had the potential to be released to the
environment. Potential sources of contamination include a variety of landfills; printing, dry
cleaning, and furniture shops; and pesticide storage facilities. On 14 July 1989, the EPA proposed
inclusion of Fort Riley on the National Priorities List (NPL) pursuant to CERCLA. EPA included
the site on the NPL, promulgated in August of 1990. Fort Riley is identified by EPA as
Comprehensive Environmental Response, Compensation and Liability Information System
(CERCLIS) site KS6214020756.

Effective June 1991, Fort Riley, Kansas (and the Department of Army) entered into a Federal
Facility Agreement (FFA), Docket No. VII-90-F-0015, with the State of Kansas and EPA Region
VII to address environmental pollution subject to the Resource Conservation and Recovery Act
(RCRA) and/or CERCLA (Ref. 1). This agreement is also referred to as the Interagency
Agreement (IAG). Pursuant to the IAG, Fort Riley conducted an Installation Wide Site
Assessment (IWSA) in 1992 (Ref. 2) to identify sites having the potential to release hazardous
substances to the environment. The IWSA identified the FFTA-MAAF as one of the sites where
releases of hazardous substances to the environment had either occurred or was likely to have
occurred. Subsequent to the IWSA, site investigations were planned for three groupings of sites.
An SI for the first group, the Sensitive-Receptor lead sites, was initiated in June 1993. The
Sensitive-Receptor Lead sites were later incorporated into the second group, the High Priority
sites. The lead investigation field work was performed as part of the High Priority sites study, but
was expedited due to various site locations being in close proximity to a housing area and schools.
The High Priority sites SI (Ref. 3) was initiated in September 1993, and included the FFTA-MAAF
as one of the High Priority sites. The remaining sites, known as "Other Sites", identified in the
IWSA as requiring further investigation, were included in an SI (Ref. 4) initiated in March 1994.

The SI results for the FFTA-MAAF indicated that concentrations of organic compounds had been
released to groundwater at concentrations exceeding federal and state drinking water standards.
Also, similar contaminants were found in off-site, private wells at levels above drinking water
standards. These results indicated that additional work at the FFTA-MAAF was necessary.
Therefore, Fort Riley separated the FFTA-MAAF from the remainder of the High Priority sites
into an ESI for purposes of further investigations and data reporting. The ESI represents Fort
Riley's ongoing fulfillment of obligations under the IAG to investigate sites posing a potential
threat to human health and the environment.

1.2 Site Location

The Fort Riley Military Reservation is located just north of Junction City in northeast Kansas
(Figure 1-1). Fort Riley contains 101.058 acres, including portions of Riley, Geary, and Clay
Counties. Fort Riley is located approximately between latitudes 390 02' and 390 18' north and
longitudes 96" 41' and 96' 58' west.

Fort Riley was founded near the confluence of the Republican and Smoky Hill Rivers that merge
to form the Kansas River. The more widely developed areas of Fort Riley occur in the southern
portion of the reservation in the areas along the Republican and Kansas Rivers. The developed
areas are divided into six cantonment areas: Main Post, Camp Forsyth, Camp Funston, Camp
Whitside, MAAF. and Custer Hill (Figure 1-2). (Custer Hill consists of the Custer Hill Troop
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Area to the north and Custer Hill Family Housing to the south.). Marshall Field is south of the
Kansas River. The FFTA-MAAF is located along the northern boundary to Marshall Field,
approximately 1,000 feet off the northeast end of the north-south runway. The Fort Riley
installation boundary is located approximately 300 feet north of the former fire training pit. The
general location of the FFTA-MAAF is shown in Figures 1-3 and 1-4.

1.3 Overview of Site Investigations

The chronology of field activities at the FFTA-MAAF is presented in Table 1-1. In order to assist
in an understanding of the interrelationship of the various site investigation programs conducted
at the FFTA-MAAF, an overview of when data were collected by media is shown in Figure 1-5.
The ESI is ongoing; this report reflects data collection activities through January 1995. The data
collected throughout the investigation, both analytical and geotechnical, were planned such that the
specific objective of that phase of the investigation was met. The objectives for each phase of the
investigation are presented in Section 2.0. For all analytical data, the same methodologies were
employed throughout the field screening; similarly the same methodologies 'were employed
throughout the laboratory analytical tests. EPA-approved methods were used in both cases. This
protocol provides for the evaluation and assessment of the data that are directly comparable.

1.4 Supporting Documents

Numerous documents include information or procedures that were used during the initial SI, ESI,
and pilot test study and are relevant to this SI report. These documents are the following:

Draft Final Installation Wide Site Assessment for Fort Riley, Kansas, 7 December
1992, as revised 16 February 1993 (Ref. 2).

Draft Final Sampling and Analysis Plan for Site Investigations of High Priority
Sites at Fort Riley, Kansas, 20 August 1993 (Ref. 5). (Modifications to this High
Priority Sites Sampling and Analysis Plan [High Priority Sites SAP] were
documented in Technical Memoranda provided in Appendix A.)

Draft Final Expanded Site Investigation Sampling and Analysis Plan for Former
Fire Training Area, Marshall Arnn. Airfield, Fort Riley, Kansas, and Nearby Off-
Post Properties, 24 May 1994 (Ref. 6). (Modifications to this Expanded Site
Investigation Sampling and Analysis Plan [ESI SAP] were documented in
Technical Memoranda #1 through #6 provided in Appendix A.)

Draft Final Work Plan Pilot Test Study Soil Vapor Extraction and Bioventing
Systems, Former Fire Training Area, Marshall Army Airfield, Fort Riley, Kansas,
August 1994 (Ref. 7). (Modifications to this Pilot Test Study Work Plan were
documented in Technical Memoranda #2 provided in Appendix A.)

Comprehensive Basic Documents for the Site Investigations at Fort Riley, Kansas
(Ref. 8). This includes the Quality Assurance Project Plan (QAPP), the
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Monitoring Well Installation Plan, Soil Gas Services, and Investigations-Derived
Waste Management Plan. The Basic Documents also include the Site Safety and
Health Plan for Site Investigations at Fort Riley, Kansas, 11 October 1993 and 8
August 1994 revisions. The 29 October 1993 revision of the Basic Documents
was used for the SI. The most recent revisions to the Basic Documents approved
prior to the beginning of field work was used for each investigation (Ref. 9).

In addition, the laboratory analytical results of the SI, ESI, and pilot study for the FFTA-MAAF
have been compiled in Quality Control Summary Reports (QCSR). The QCSR represents
compilations of the raw chemical data along with the quality assurance reviews of the analytical
findings. Field analyses are compared to laboratory analyses in the Comparative Data Summary
Reports (CDSR). These reports are the following:

* QCSR for Site Investigations of High Priority Sites at Fort Riley, 17 December
1993 (Ref. 10)

* QCSR for Site Investigation of the High Priority Sites at Fort Riley, 22 July 1994
(Ref. 11)

* QCSR for Pilot Test Study SVE and Bioventing Systems, 9 September 1994 (Ref.
12).

* QCSR for Off-Post Soil and Groundwater Screening Samples at FFTA-MAAF, 11
November 1994 (Ref. 13)

QCSR for Periodic Groundwater Monitoring at FFTA-MAAF, 11 November 1994
(Ref. 14).

QCSR for Periodic Groundwater Monitoring at FFTA-MAAF, 8 December 1994
(Ref. 15).

QCSR for SCAPS Investigation for Deep Alluvial Well Siting for Groundwater
Samples, January 1995 (Ref. 16).

QCSR for Periodic Groundwater Monitoring at FFTA-MAAF, March 1995 (Ref.
17).

Compendium of Comparative Data Sumnmary Reports, 7 December 1994 (Ref.
18). (This Compendium is only one document to which each new CDSR is
included as completed.)

This SI report includes a presentation and analyses of the SI, ESI, and pilot test study data to
support decision-making regarding further actions at the FFTA-MAAF.
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1.5 Overview of the Document

Section 2.0 discusses activities performed for the SI, ESI, and pilot test study. Section 3.0
describes the site and the environmental setting. Section 4.0 describes site contamination, as well
as contamination found on- and off-post. The results of the SI, ESI, and pilot test study
investigations are discussed by media and activity in Sections 5.0 through 7.0 as follows: Section
5.0 - soil gas and groundwater screening; Section 6.0 - soil; and Section 7.0 - groundwater. Other
exposure pathways that are not of concern are discussed in Section 8.0. Section 9.0 discusses the
quality of the data. Section 10.0 summarizes the results of the various investigations. References
are provided in Section 11.0. Excerpts of select references not otherwise available in public
documents are provided in Section 12.0. Tables, figures, and photos are provided at the end of
each section. Attachments of relevant data are provided as Appendices, and oversize figures are
provided as Plates.
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Table 1-1. Chronology of Field Activities Associated With the FFTA-MAAF

Date Activity

September 1993 Initiated a Site Investigation (SI) for the High Priority Sites, which
included the FFTA-MAAF.

Collected SI Phase I and II samples at FFTA-MAAF including soil gas,
groundwater screening, soil, and sediment samples.

October 1993 As part of the Phase III SI activities at FFTA-MAAF, seven monitor
wells were installed within the installation boundary (on-post). Samples
were collected from the seven on-post wells and six private wells located
off-post, and laboratory analyzed.

January 1994 As part of SI activities, collected groundwater level measurements.

March 1994 As part of SI activities, collected groundwater level measurements.

April 1994 As part of SI activities, collected soil samples and field screened for
polychlorinated biphenyls (PCBs).

June 1994 Initiated Phase I Expanded SI (ESI) activities.

As part of Phase I ESI, collected Phase I (off-post) expanded soil gas and
groundwater screening samples, performed seismic reflection (on-post)
and electrical resistivity surveys, and collected groundwater level
measurements. Additionally, soil samples for PCBs were resampled and
analyzed in the laboratory.

July 1994 As part of Phase I ESI, collected and analyzed groundwater samples for
the first quarterly sampling round, collected groundwater level
measurements and installed piezometer adjacent to the Kansas River.
Additionally, baseline soil samples for initiation of the soil vapor/
bioventing pilot test study were collected and analyzed.

August 1994 Initiated Phase II ESI activities.

As part of Phase I ESI, collected monthly groundwater level
measurements.

As part of Phase II ESI, and collected and analyzed off-post soil samples
and expanded groundwater screening samples.

As part of Phase II ESI, installed four off-post monitor wells.

September 1994 As part of Phase I ESI, collected monthly groundwater level
measurements.
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Table 1-1. Chronology of Field Activities Associated With the FFTA-MAAF (continued)

Date [ Activity

October 1994 As part of Phase I ESI, collected and analyzed second quarterly
groundwater samples and collected monthly groundwater level
measurements.

October 1994 As part of pilot test study, soil samples were collected and analyzed from
(continued) borings at eight well locations.

December 1994 As part of Phase I ESI, collected monthly groundwater level
measurements.

As part of the ESI, additional geophysical data and deep groundwater
screening samples were collected using the Site Characterization
Analysis Penetrometer System (SCAPS) rig.

January 1995 As part of Phase I ESI, collected monthly groundwater level
measurements and collected and analyzed third quarterly giroundwater
samples.

February 1995 As part of Phase I ESI, collected monthly groundwater level
measurements.

March 1995 As part of Phase I ESI, collected monthly groundwater level
measurements.

April 1995 As part of Phase I ESI, collected monthly groundwater level
measurements and collected and analyzed fourth quarterly groundwater
samples.
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* Figure 1-5: Overview of SI, ESI, and Pilot Test Study Data Collection Activities

I F F F F F I F F I F F F F I I F I I F F t I

S1 S, I ~ Baseline ES91 Well,

S' SI E S iSii

F I F I I F F F I I F I
I I F F F F FI F I F F IF I I FI! I III

Soil Gas/.. . .. . .. Phas . .. ..- - . . .- . . . . .. ...

SCAPS/
CP Io II- li!I

SI F F F F

F F F F I F I F F F F I F I F F F FF

Soe l F-- 4 F W L - FF t ~ ' F i - F --- L-F-2 F ' FWL-L L T_

I1 ES l [I I ES I s

F I I F F F F F F L I F F F

Grun wae I I [ I I IGrouIndwater II I I II

F I I FIFI FI FI F FI FI FI F F F F F F F F F L F F F F F F FI I F I F F F F F I
F I F F FIFII_ _IFIFIFIF F F F F F F F I F l F F F F F F F F , F F F F

F F F F F F , F F_ T _7 __ _ F7 _ FI F F F F F _ r _ F_ FT T F T F_ F7 -F F F F F F F I F F1 -T -FF F _ _~ t _ F F F F F F F F F

F F F F F I FI F F F F F F F F F F F F F F F Fi F , F l F F F F F F F F F F i
F F F F F F F F F F F F F F F F F F F S F F I FFF F F F F F F F F F F F F F F F F F F F F F l

P hIe F F I F F F ,IF FIFIF FIF FIF FIF FIF F FIF FIFIFIF FL F F F FIF F F

F I FF7FFIFIF FI F F IFIF F F lF FI. F , FIFI F F I IF F F "FIFI F F FIFi

F FF FFF

FFFFFF FFFFF

FFFF FFFFFFF

F i T S - I ~ F r F F F F F F F FI Ir r I~ -I S f F

FI F F F F F F F F F F F F F F F F F I I F F FI F F F F F F F F F F F I I F F F F F I F F I ICPI - r F F IH-9 ±-+ I - I I~- F -I F I- - F F - -I- F FI I i- - I- W- I- I- - F I
F I IF F F F F F r F F F I I II I I I I II I II
FI I I F I I I F I I F F I

F FI FI F i IF IIF I 1F II FI F I
F F I F I I I F F I , F I F F F F 1

II I F F I I F I I F F I

Fro uFw aFr F I lS F . .. .. ...F .F...F F I I FI ..F...FI . . . .FS

I I F , I F F ' I F F F I

I F I FT . FI I F F I F F I I II I I I n I I I l
F F F I F F F I FI F F F I

G O n at r I I F i I F F F F I F iII i I JI i i I i r iEl v toI F F 11 F I frI ffi iw I~ f i4 F I II I Ir r IiI I i i I I I Ii I I i i I I I i

F I F Ii F F i F I FII i II
F F FI F I F i I

F I 'F F Fl I F I

F I F I *F F I I F F I S

F I FIF I I F F I III II II I I II [ I 1 IIIII
FeiFmicI I F I F Fl I l

F F I F I F I I I F F I F I I I
F F F F F F F I F F I F F II I I II I I I I I I I II I III I I I I I I I lI I I II II I I

GroIundwaterI F I I F F F F I F F FI F F I F F IF F IF F F F F I E IFl IFS! F F I I F F I F i F I IESI . FI ESI
F I I [FIF FIF F I F FIF FI IF F FIFI FIF[ I I I I I I F F F F F F F I I F F I F F F IS afIpin gI T F F F F F F F F F F F FI I F F F F F FI I I F F F F F FI F I F F F F F F F I F F F

F P I F -m fl I f l fl I F FI T IF f l F l. r i S h Fi F F m F _L IF T h r- nI il ir Th I F -I

F F I F F F F F F F I F I F F I

F F F F F I F F F F F r F F F F F F I F I F I F I

09/01/93 10/01/93 11/01/93 12/01/93 01/01/94 01/31/94 03/03/94 04/02/94 05/03/94 06/02/94 07/03/94 08/02/94 09/02/94 10/02/94 11/02/94 12/02194 01/02/95 02/01/950/49541190545

SCAPS - Site Characterization Analysis Penetrometer System
CPT - Cone Penetrometer Testing



Draft Final SI -Former Fire Training Area Fort Riley, Kansas

2.0 SI, ESI, AND PILOT TEST STUDY APPROACHES

This section presents the purposes and approaches of the investigative methodologies of the SI,
ESI, and pilot test study. The information presented in this section is based on the requirements
of the National Contingency Plan (NCP, 40 CFR Part 300, 'March 1990) and EPA's Guidance for
Performing Site Inspections Under CERCLA - Interim Final, Office of Solid Waste and Emergency
Response (OSWER) Directive 9345.1-05, September 1992 (Ref. 19), hereafter referred to as EPA
Guidance. The SI, ESI, and pilot test study were performed by Louis Berger and Associates, Inc.
(Berger) for the U.S. Army Corps of Engineers - Kansas City District (CEMRK) in support of Fort
Riley.

For purposes of this SI report, FFTA-MAAF (or FFTA or site) refers to the entire area where fire
training exercises were performed including the former fire training pit and the adjacent storage
area for various materials used during the exercises. The former fire training pit (or former pit)
refers to only the formerly bermed pit where the fires were ignited.

2.1 Interpretation of SI Data

The objective of an SI is to gather information to support a site decision regarding the need for
further action. The SI data are compared against regulatory standards, risk-based guidelines, and
federal and state agency guidelines as a means to assess the impact.

The compilation of standards and guidelines used and their description follow. A tabular
compilation of this information is found in Table 2-1.

Federal Standards and State Guidelines. (Refs. 20, 21, 22) The federal regulatory
standards for drinking water are the EPA's Maximum Contaminant Levels
(MCLs) established under the Safe Drinking Water Act, and the state regulatory
guidelines are the Kansas Notification Levels (KNLs) and Kansas Action Levels
(KALs). The KNL represents the concentrations above which the state is to be
notified of potential groundwater contamination, the KAL represents the
concentrations at which long-term exposure to contaminant concentrations is
unacceptable (Ref. 23). Detections that exceed the MCL or the KAL are noted
and discussed. There are no comparable regulatory standards available for soils.
KDHE has developed cleanup guidelines for a limited number of compounds and
metals, including total petroleum hydrocarbons (TPH) and lead.

The EPA screening level for lead at residential sites is 400 mg/kg (Ref. 24). The
site investigated during this SI is a commercial/industrial site and there is no
foreseeable use of the site for residential purposes. Therefore, the residential
screening level is used for lead only due to the lack of an industrial guidance level.

Kansas Petroleum Site Remediation Levels. The Kansas Petroleum Site
Remediation Levels have been developed by the State of Kansas in conjunction
with the Kansas Underground Storage Tank Program (Ref. 25). These levels are
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the maximum contaminant level for screening indicators of petroleum
contamination. If the contaminants concentrations are above the remediation
levels, the state is to be notified and remedial action should be implemented as
required. For soils, the remedial levels are equivalent to the KDHE cleanup
guidelines. For groundwater, the remediation levels are equivalent to either the
MCL or KAL, whichever is lower.

Risk-Based Guidelines. Risk-based guidelines referenced in this document were
taken from EPA Regions Ill and IX (Refs. 26, 27). The purpose of the guidelines
developed by these EPA Regions is to allow for a quick evaluation of the
concentrations of hazardous substances detected at a site relative to those likely to
present an unacceptable health hazard. Since Region VII has not developed a
separate set of risk-based guidelines, this report draws upon those guidelines
developed by other Regions. However, the format and type of information
presented in each of the regional risk-based guidelines differ. Data from Regions
III and IX distinguish between residential and commercial/industrial sites when
evaluating risks associated with soil contamination. All laboratory data from the
SI are compared against the range of risk-based values provided by each of the
two EPA Regions. For evaluating results of the soil sampling and analyses, values
from Regions III and IX based on commercial/industrial sites are used, since the
FFTA-MAAF is not currently used for residential purposes and is not likely to be
used for residential purposes in the foreseeable future. Detections that exceed the
maximum concentration of the range of risk-based values are noted and discussed
within this document.

For carbon disulfide and 4-methylphenol, EPA risk-based concentrations for tap
water were used for comparison, since no other standard or guidance was
available (Refs. 26, 27).

For ease of viewing the data presented in Sections 5.0, 6.0, and 7.0, the value is bold for all
analytical data for which there was a detection. For aqueous samples, the values were generally
compared against one standard, the MCL and one guidance, the KAL. For.soil samples, the
values were compared against-guidance values: KDHE Interim Soil Cleanup Guidance and EPA
risk-based concentrations. For cases where lead was analyzed it was compared against the EPA
revised soil lead guidance and the KDHE Interim Soil Cleanup Guidance for lead. In both cases,
the values found to exceed these numbers were shaded on the tables.

Comparison to Background

An additional consideration used in the evaluation and interpretation of the data involves the
comparison to background. Background involves at least two considerations. The first is the
determination of a background location for which there is little or no possibility that the activity
at the subject site could have impacted it. The second involves the concentrations of naturally
occurring concentration of chemicals. For this scenario, there are two distinct considerations, one
for metals and inorganics. the other for organics.

For metals, the naturally occurring concentrations fall into a wide range. Data from the United

States Geological Survey (USGS) (Ref. 28) were used for reference. During the course of the
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field sampling, Priority Pollutant (PP) metals were run for one soil sampling event and four
groundwater sampling events. The results for the soil are described in Section 6.0 and the results
of the groundwater in Section 7.0.

For organics, consideration must be given to two distinct chemical classifications, chlorinated and
petroleum derived. Chlorinated compounds, such as PCE, trichloroethylene (TCE), and the like,
are never naturally occurring, but result directly from human activity. Petroleum compounds, on
the other hand, can be naturally occurring humic materials, and distinguishing between naturally
occurring and refined by man can be difficult. Background, then, for chlorinated compounds is
any value above non detect; for petroleum derived compounds, determination of the impact should
consider the comparison against site location aspects of the background definition cited above.

This discussion of background is to be used in the context of determining if there has been an
impact to the environment, and, at this point in the discussion, does not consider the extent of that
impact or the implication and/or risk of that impact.

2.2 SI Purpose and Scope

The purpose of the SI activities (September 1993 to June 1994) was to confirm or deny whether
contamination exists at the FFTA-MAAF and to support decision-making regarding the need for
more detailed investigation, cleanup of the site, or no further action. There were three phases for
the SI, the details of which can be found in the overview, Section 2.6. The objective of the
environmental sampling was to characterize the contamination and the site.

The SI for the FFTA-MAAF included the following environmental sampling activities:

Collection and chemical analyses of soil gas and groundwater screening samples
at 58 locations in and around the former fire training pit and downgradient of the
FFTA-MAAF along the Fort Riley installation boundary to the north.

Collection and chemical analyses of eight soil samples at four locations within the
former fire training pit and from adjacent soils.

Collection and chemical analyses of five surface soils (sediments) along the
drainage ditch transecting the FFTA-MAAF.
Installation and sampling of seven groundwater monitor wells within the Fort

Riley installation boundaries.

* Sampling of six private wells located to the north of the FFTA-MAAF.

Collection and analysis of six (including two re-samples) soil samples for
polychlorinated biphenyls (PCBs) at two locations within the former fire training
pit (including four samples also analyzed for Target Compound List [TCL]
pesticides).

1
9
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More detailed information on the samples collected during the SI, and the results, are presented
later in this document.

2.3 ESI Purpose and Scope

Based on the results of the SI, the purpose of the ESI (June 1994 to April 1995) was to collect
additional information regarding the vertical and horizontal extent and concentrations of
contaminants in groundwater; further characterize the hydrogeologic environment, including the
physical, chemical and biological parameters to support selection of a cost-effective remedial
technology for groundwater at the FFTA-MAAF; evaluate the extent of off-post migration
confirmed during the SI; and collect data to refine the contaminant migration and identify the
drinking water wells actually or potentially contaminated by migration from the FFTA-MAAF.

The ESI for the FFTA-MAAF included the following environmental sampling activities:

Collection and chemical analyses of soil gas and groundwater screening samples
at 238 locations off-post for soil gas samples and 90 locations off-post for
groundwater screening samples during Phase I, and 154 locations off-post for
groundwater screening samples during Phase II. The investigation included all
areas between the FFTA-MAAF and private wells to the north, analyzing for
petroleum hydrocarbons and chlorinated solvents. The details of the two phases
for the ESI are found in the overview Section 2.8.

* Collection and chemical analyses of soil samples at 29 boring locations off-post
during Phase II.

Installation of one piezometer on-post near the Kansas River and four groundwater
monitoring wells off-post at the racetrack property.

Collection and chemical analysis of four quarterly sampling events for the seven
on-post wells and one piezometer, four off-post wells, and four to eight off-post
private wells and one irrigation well. [Data from only the first three events
through January 1995 are provided in this document.]

Performance of a seismic reflection survey and electrical resistivity soundings to
characterize depth to bedrock, the topography of the underlying bedrock surface,
and geologic layering (if any) in the alluvial materials.

Use of the U.S. Army Corps of Engineers (USACE) Site Characterization
Analysis Penetrometer System (SCAPS) to collect deep alluvial groundwater
screening samples at nine locations and to collect cone penetrometer (CPT) and
electrical resistivity data at four of the same locations. These data were also used
to confirm the bedrock depth deduced from the seismic study, and generally
corroborated the seismic data.

Monthly measurement of groundwater elevations at on-post and off-post monitor

wells.
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More detailed information on the samples collected during the ESI, and the results, are presented
later in this document.

2.4 Soil Remediation Pilot Test Study Purpose and Scope

The purpose of the pilot test study was to evaluate the feasibility of selected technologies to
remediate the soil at the FFTA-MAAF. The pilot test study included installation and testing of a
SVE system in the area of PCE soil contamination at the FFTA-MAAF, and installation and testing
of a bioventing system in the area of petroleum hydrocarbon and low level volatile organic
compound (VOC) soil contamination within the boundaries of the former fire training pit. The
SVE system focused on removal of VOCs from soil, while the bioventing system focused primarily
on biodegradation of TPH from soil.

The pilot test study for the FFTA-MAAF included the following environmental sampling activities
related to site characterization:

Soils were sampled at 12 boring locations for chemical analysis, geotechnical
parameters, and microbe colony counts.

Soils were sampled from borings at eight well locations for geotechnical
parameters.

More detailed information on the samples collected during the pilot test study and the results are
presented later in this document.

2.5 Data Quality Objectives

During the SI and the ESI several types of data were collected to meet a variety of data quality
objectives (DQOs). The type of data collected was determined by the data's intended use and the
confidence level needed for that use. Three general categories have been developed by EPA to
describe data quality assurance (QA) and quality control (QC) objectives (Ref. 29).

Screening Obiective. This objective for data quality is for use with quick
preliminary assessment of the site. This includes rapid, non-rigorous methods of
analysis and QA. The primary reason for this objective is to allow for the
collection of the greatest amount of data with the least expenditure of time and
money. The data collected for this objective have neither definitive identification
of pollutants nor the definitive quantification of their confidence level. Although
there is no quality assurance data collected with the data at this objective, a
calibration, or performance check of the method, is required along with
verification of the detection level. Methods are applied as per standard operating
procedures and equipment manufacturer's specifications. The primary uses of this
objective include, but are not limited to, delineation of pollutant plume in
groundwater (e.g.. headspace or soil gas analysis techniques) and for monitoring
well placement.

IQ)D.ecr *, I 5 2-5
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Verification Objective. This objective is used to verify analytical (field or lab)
results. A minimum of 10 percent verification of results is required. This
objective for data quality is intended to give the decision maker a level of
confidence for a selected portion of the field screening data. The results of the 10
percent of substantial data gives an associated sense of confidence for the
remaining 90 percent. Generally the methods used for this objective are more
rigorous as to analytical methodology and QA. This objective is generally used
to determine the extent and degree of contamination, verify the contamination
plume in groundwater, and verify the pollutant identification.

Definitive Objective. This objective is used to assess the accuracy of the
concentration level as well as identify the analyte(s) of interest. This objective for
data quality is applicable for data collection activities that require a high degree
of qualitative and quantitative accuracy of all findings using rigorous methods of
analysis and QA for "critical samples" (i.e., those samples for which the data are
considered essential for making decisions). This objective gives the decision
maker a confidence level for a select group of "critical samples" so he/she can
make a decision based on a threshold level with regard to treatment, disposal,
pollutant source identification, or delineation of contamination.

The specific DQOs for each sample type are described in the following sections.

The analytical methods used during the SI and the fractions analyzed included: All samples
collected during the SI and ESI were analyzed by the laboratory for VOCs using EPA Method
8240, SVOCs using EPA Method 8270, PP metals using EPA Methods 6010 and 7000 Series,. and
TPH using EPA Method 8015 modified. Additionally, during the July 1994 sampling event the
on-post wells were tested for Biochemical Oxygen Demand (BOD) using EPA method 405.1,
Chemical Oxygen Demand (COD) using EPA Method 410.4, Total Organic Carbon (TOC) using
EPA Method 9060, and Total Organic Halides (TOX) using EPA Method 9020. During that event
VOCs were analyzed using EPA 8010. a method that reports chlorinated volatiles only, and at
lower Practical Quantification Limits (PQLs) than 8240.

The field screening analyses employed modified EPA Methods 601 and 602. The modifications
for both methods are:

I) The direct injection of the vapor from the headspace, rather than purge and trap;
2) A 3-point calibration curve and linear regression with a correlation coefficient of 0.99 or

better, rather than a 5-point curve; and
3) Site and client specific list of analytes to be determined.

In addition to the aforementioned modifications, EPA Method 601 employed an Electron Capture
Detector (ECD) rather than the Electrolytic Conductivity or Coulometric Detectors specified in the
method.

Throughout this SI report, reference is made to detections of 1,2-dichloroethylene. Two isomers
of 1.2-dichloroethylene exist; cis-l ,2-dichloroethylene and trans-i ,2-dichloroethylene. Where
possible, the specific isomer detected has been reported as cis- 1,2-dichloroethylene (c-1,2-DCE)
or trans-I .2-dichloroethylene (t- 1,2-DCE). However, the two isomers co-elute during analysis
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using EPA Method 8240, and concentrations of each isomer are not obtainable. In those cases
where no isomer is distinguished, only DCE is used.

2.5.1 SI Data Quality Objectives

During the SI, soil gas samples, groundwater screening samples, soil/sediment samples, soil
samples, groundwater samples, and private well water samples were collected.

The soil gas samples were collected as field screening data to delineate the soil contamination., if
any was present. Two soil gas samples were to be collected from each location. However, due to
elevated groundwater levels caused by regional flooding, soil gas samples could not be collected
from the lower depths. Therefore groundwater samples were collected at these depths for field
screening purposes. However, field screening results showed detections at a much higher range
than expected. The DQOs for the groundwater screening samples were changed to include
verification, and the samples were recollected and transported to a laboratory for analysis.

Soil/sediment samples were collected to obtain definitive data to determine the threat of migration
of contamination via surface water migration. Samples were collected from the culvert area and
transported to the laboratory for analysis. Soil samples were collected to obtain definitive data
locating soil contamination. Seven on-post wells were installed and sampled to collect definitive
data on the on-post groundwater contamination. Six of eight off-post private wells were sampled
to obtain definitive data regarding the quality of the water supply in these wells. These private
wells are located downgradient of the site.

2.5.2 ESI Data Quality Objectives

Phase I of the ESI included a soil gas survey, groundwater screening, and groundwater sample
collection. The soil gas samples were collected as screening data to be used to delineate the
horizontal extent of contamination. Groundwater screening was conducted to collect screening
data with verification to delineate the horizontal extent of contamination. Groundwater samples
were collected from the on-post wells to provide definitive data on the on-post groundwater
contamination and to evaluate changes over time of the concentrations of contaminants in the
groundwater.

Phase II of the ESI included groundwater screening sample collection, soil borings, groundwater
sample collection, and deep alluvial groundwater screening samples. Groundwater screening was
performed to provide screening data with verification to further delineate the horizontal extent of
contamination. After reevaluating the DQOs, the objective was modified as there was a need for
data with higher confidence. Soil borings were installed to collect definitive data on the off-post
soil contamination as a possible source for groundwater contamination. Groundwater samples were
collected from the on-post wells to provide definitive data on the on-post groundwater
contamination and to evaluate changes over time of the concentrations of contaminants in the
groundwater. Additionally. a piezometer was installed on-post and four wells were installed off-
post to provide definitive data on the off-post groundwater contamination and to provide additional
hydrogeologic information. Four to eight off-post private wells and an irrigation well were
samples to obtain definitive data regarding the quality of the water supply in these wells. The
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SCAPS was used to provide additional screening data of bedrock location as well as additional
geologic information. The SCAPS was also used to collect deep alluvial groundwater screening
samples with verification. This groundwater data was collected to investigate for the presence of
dense non-aqueous phase liquids (DNAPLs).

2.5.3 Pilot Test Study Baseline Borings Data Quality Objectives

Pilot test study baseline soil borings were installed prior to the start of the pilot test study. A total
of 32 soil samples were collected from 12 soil borings. These soil samples were collected to obtain
definitive data to determine the concentration of contaminants in the soil prior to the start of the
pilot test study. In addition, soil samples were analyzed to obtain chemical, geotechnical, and
biological data that was necessary for the pilot test study design.

2.6 Overview of SI Activities

Sampling at the FFTA-MAAF in September through November 1993 was performed according
to the High Priority Sites SAP (20 August 1993). There were three phases of sampling at MAAF.
Based on threshold levels proposed in the High Priority Sites SAP, which were used as guidance
to determine whether further work was needed (i.e., 10 ug/l for specific analytes or the sum of
those analytes for soil gas/groundwater screening field analyses or 20 ug/l for total flame
ionization detector [FID]). All of the on-post SI sampling locations and off-post locations are
shown on Figures 2-1 and 2-2.

2.6.1 Phase I Activities

Phase I was performed during the weeks of 20 through 27 September 1993 and included locating
the FFTA. performing a soil gas survey and groundwater screening at 40 locations including
collection of 10 duplicate groundwater screening samples for laboratory analysis, collection of
eight soil samples for chemical analyses. and collection of five surface soil samples from the
drainage ditch at the FFTA-MAAF.

Lcating FFTA. The FFTA was located by surveying from three known points at the end of
MAAF runways, using distances from the aerial photographs taken in 1984, which were used to
prepare the base map. The boundaries located in the field matched with visual differences in
vegetation and soils (e.g., the surficial soils in the pit area were noticeably blacker with higher silt
content than surrounding soils and the vegetation was sparser and less uniform than surrounding
areas).

Magnetic SunLy. A magnetic survey of the area was performed with a hand-held magnetometer
to determine whether buried drums or other metallic debris were potentially present in the
subsurface at the FFTA-MAAF. The survey was performed over the entire area of the Phase I soil
gas survey (discussed in the following section). A variety of small metallic debris appeared to be
present. In general, metallic objects that were relatively long and thin (e.g., buried cable, steel
rods) in shape were noted. The magnetometer produced background readings within 1 foot on
either side of these anomalies. Therefore, none of the detected anomalies appeared to be greater
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than 2 feet in width - the minimum width for a buried drum. Based on the results of the magnetic
survey, there does not appear to be any buried drums or other sizeable metallic objects in the
subsurface of the FFTA-MAAF and surrounding area.

Phase I Soil Gas/Groundwater Screening Survey. The soil gas survey consisted of collecting two
samples at each of the 40 locations for analyses using field screening techniques. One sample was
collected from a depth of 4 feet and the second sample from a depth of approximately 8 feet. The
4-foot samples consisted of a soil gas sample and were identified with an "MAAF" prefix.
However, the 8-foot samples were collected as groundwater screening samples because
groundwater was consistently encountered at depths of approximately 8 feet. These samples were
identified with an "MAAF" prefix followed by a "W". The Phase I soil gas survey also included
the collection of 10 groundwater screening samples in duplicate and were identified with an "FP"
prefix. One portion of the duplicate sample was analyzed in the field using groundwater headspace
analyses to provide qualitative information. The other portion of the sample was analyzed in a
laboratory to provide quantitative results. These groundwater screening samples were recollected
at 10 of the same 40 sample locations. They were recollected for laboratory verification because
the field screening results of the original samples showed detections at a much higher range than
expected.

The soil gas samples and the headspace of groundwater screening samples were analyzed for
chlorinated VOCs and petroleum constituents using modified EPA Methods 601 and 602. These
samples were analyzed in the field using a portable gas chromatograph (GC) that can report
detection for 32 analytes, with the GC calibrated for 16 analytes or compounds including
chlorinated solvents and petroleum hydrocarbons. The target analytes for the field analyses are
listed on Table 2-2. For groundwater screening samples collected in duplicate, the portion
transported to the laboratory was analyzed for VOCs using EPA Method 8240.

Soil Sampling. Eight soil samples were collected at four locations, with two samples collected
from different depths at each location. The sample locations were H7, K7, M8, and NY; all these
locations are within areas of either petroleum hydrocarbon detections or PCE detections. The
sampling depths ranged from 2 to 5 feet.

Soil samples were analyzed for VOCs using EPA Method 8240. semi-volatile organic compounds
(SVOCs) using EPA Method 8270, PP metals using EPA Methods 6010 and 7000 Series, and TPH
using EPA Method 8015 modified. TPH is reported as a gasoline range organic (GRO) fraction
and a diesel range organic (DRO) fraction.

Surface Soil Sampling. Five surface soil samples, labeled as sediment samples" were collected in
the drainage ditch. The five soil (sediment) samples were analyzed for VOCs using EPA Method
8240 and SVOCs using EPA Method 8270.

PCs. On 4 April 1994, four soil samples were collected in duplicate at 3- and 6-foot depths from
two soil borings at the southeast and northwest of well FP-93-04, at the center of the FFTA-
MAAF. They were analyzed for PCBs by field screening and laboratory analysis. Of the
duplicate samples sent to the laboratory, two were analyzed for PCBs and TCL pesticides, and two
were analyzed for PCBs only using EPA Method 8080. The samples were found to have elevated
levels of petroleum products, which interfered with the detection of PCBs. These two samples
were recollected from the same area on 6 June 1994 for TCL pesticide and PCB analyses. Samples
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were collected at 3- and 6-foot depths from the soil boring located to the northwest of well
FP-93-04.

2.6.2 Phase II Activities

Phase II was performed immediately after the Phase I activities from 29 September 1993 to 1
October 1993. Phase II was an expansion of the Phase I soil gas/groundwater screening grid and
consisted of two separate sampling events, Phase Ila and Phase Ib.

Phase Ila Soil Gas/Groundwater Screening Survey. Phase Ila soil gas sampling consisted of a 12
sample location expansion. This expansion was performed to further delineate the extent of
contamination from the FFTA. This soil gas survey also consisted of collecting two samples at
each location and analyzing them in the field. One sample was collected from a depth of 4 feet and
the second sample from a depth of approximately 8 feet. The 4-foot samples consisted of a soil
gas sample and were identified by an "MF" prefix. However, the 8-foot samples were collected
as groundwater screening samples because groundwater was consistently encountered at depthi of
approximately 8 feet and were identified by an "MF" prefix followed by a "W".

Phase lib Soil Gas Survey. Phase Ilb consisted of a six more sample locations toward the east of
Phase Ila. This expansion was performed to aid in defining the boundaries of contamination from
the FFTA-MAAF. These samples were collected in the same manner as Phase Ila soil gas
samples.

Phase II soil gas samples and the headspace of groundwater screening samples chlorinated VOCs
and petroleum constituents using modified EPA Methods 601 and 602.

2.6.3 Phase III Activities

Phase III was initiated during the week of 27 October 1993 and consisted of the installation and
sampling of seven groundwater monitor wells within the uppermost saturated zone. Also, based
on the initial findings from Phases I and II of the Si, Phase III was expanded to include the
sampling of six of the eight existing (irrigation well I-1 did not exist at the time) private
groundwater water wells located to the north of the Fort Riley installation boundary. The location
of the private wells are depicted on Figure 2-2.

All on-post groundwater monitor wells were installed and sampled in accordance with the Basic
Documents (Ref. 8). and all off-post private wells were also sampled in accordance with the Basic
Documents, which included a method obtained from a U.S. Army document (Ref. 30).
Groundwater samples collected from monitor wells and private wells during Phase III were
analyzed in a laboratory for VOCs using EPA Method 8240, SVOCs using EPA Method 8270, PP
metals using EPA Methods 6010 and 7000 Series, and TPH using EPA Method 8015 modified.
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2.6.4 Field Modifications to the SI

The High Priority Sites SI had three Technical Memoranda, of which only Technical Memoranda
#2 and #3 apply to the FFTA-MAAF. These are provided in Appendix A.

As described in the Draft Technical Memorandum #3/High Priority Sites, the High Priority Sites
SAP specified that a ground penetrating radar (GPR) survey would follow location of the former
pit area with land surveying techniques to provide additional information on the location of the pit
and to determine that there were no buried containers or other subsurface features present at the
site. The area of the former pit was located on 15 September 1993 using traditional land survey
techniques and once the pit was field-located, the location of the pit became readily apparent based
on changes in vegetation and soils. Further, utilities in the area were identified by Fort Riley
personnel. Because the GPR survey is not the most cost-effective means of fulfilling the remaining
objective (i.e., determining whether containers were buried at the site), it was decided that in lieu
of the GPR survey, a metal detector (Schonstedt Model GA-52C) be used to survey the entire area
of the proposed soil gas grid. This metal detector is capable of locating an 18-inch by 3/4-inch
pipe up to a depth of 7 feet and can detect larger objects at greater depths.

As described in the Draft Technical Memorandum #2/High Priority Sites, in the spring of 1993
and prior to the SI, the Kansas Department of Health and Environment (KDHE) performed
groundwater sampling at the speedway just north of the installation boundary. One of the wells
at the speedway was sampled and showed that chlorinated solvents were present in groundwater
(PCE. dichloroethylene [DCE], trichloroethylene [TCE], and vinyl chloride).

Based on soil gas surveys and collection of groundwater screening samples during the SI, both
around the immediate area of the former pit and along the nearby installation boundary, petroleum
hydrocarbons and some chlorinated solvents (e.g., PCE, DCE) were also present in groundwater
around the former pit. The regional groundwater flow direction is along the Kansas River to the
north and east. Additional private wells (i.e.. four properties with a total of eight private wells)
are located within approximately one-half mile to the north of the installation boundary at this
location. Wellheads at two of the wells at the speedway were underwater as a result of residual
surface water from the summer flooding in the area. Groundwater sampling at the other six private
wells was therefore proposed to be performed as part of the SI. Samples were collected from
existing taps at locations in the systems as close to the wellhead as possible, and prior to any on-
site treatment. The samples were analyzed for the same parameters as the groundwater wells
installed in and around the former fire training pit.

Soil Sampling Modifications. Four soil samples were collected in the vicinity of the former pit:and
the former drum storage area. These samples were collected at locations that yielded high
detection during the soil gas and groundwater screening surveys and served to confirm the soil gas
results and provide definitive data.

Surface Soil Sampling. The five surface soil samples collected in the drainage ditch, labeled as
sediment samples, were not included in the High Priority Sites SAP but were added to the SI
activities once it was determined that the ditch transected the former pit location. These samples
were collected in the vicinity of the FFTA and downgradient to determine if contaminants from
the FFTA were being transported via runoff and surface flow. These samples were collected in
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response to high levels of VOCs detected during the soil gas and groundwater screening surveys
and to assess whether or not VOC contamination was being transported via surface water flow.

PCBs. Soil samples were collected and analyzed for PCBs as a precautionary measure to eliminate
PCBs as a form of contamination to assess whether or not Fort Riley ever used oils from
transformers for fire training.

2.7 ESI Approach Based on SI Results

The results of the SI indicated that further investigations were warranted at the FFTA-MAAF for
soils and groundwater. Groundwater contamination at the FFTA-MAAF is present at
concentrations above MCLs, but there is no current use of groundwater for drinking water
purposes at the FFTA-MAAF. However, drinking water wells not within the FFTA-MAAF are
potentially affected. Further, soil contamination, although not posing a threat for on-site
exposures, is at levels above state cleanup guidelines for petroleum hydrocarbons and may
represent an ongoing source for contamination of groundwater. The ESI did not iiclude additional
data collection to evaluate potential migration via surface water or air, and only addressed soil to
the extent that soil potentially presents an ongoing source of groundwater contamination.

The SI data focused principally on the immediate area of the FFTA-MAAF and the area between
the former pit and the Fort Riley installation boundary -to the north. Once the initial findings of
the SI indicated that groundwater contamination was present, the SI was modified to include the
collection of groundwater samples from private wells located downgradient of the site. The ESI
included investigations of both the immediate area of the former fire training pit as well as the
areas north of the installation boundary where groundwater contamination was detected.
Throughout the ESI, the activities were segregated into those that were performed on-post and
those that were performed off-post, with the division between these activities based simply on
whether they were performed on or off of Fort Riley property. The procedures and methodologies
employed in the off-post investigations were the same as those used in the on-post investigations.

Similar to the SI for the FFTA-MAAF. the ESI included separate phases of investigation. The
phasing of activities was important because it allowed for increased levels of investigations based
on findings of the ESI as the data were being generated. Further, use of a phased approach
resulted in a more cost-effective investigation overall since the findings of the ESI could not be
predicted. The phased approach used was consistent with the phased approach used in the SI,
which was effective in delineating areas of soil and groundwater contamination in the area of the
former fire training pit.

2.8 Overview of ESI Activities

The ESI of the FFTA-MAAF was implemented in accordance with the ESI SAP (24 May 1994).
There were three phases of sampling proposed at the FFTA-MAAF. The phases were organized
in on-post and off-post activities. Phase I was initiated in June 1994 and included geophysical
surveys to characterize the subsurface geology (seismic reflection on-post, and resistivity on-post
and off-post). quarterly sampling of groundwater wells (on-post and off-post), soil gas and
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groundwater screening surveys (off-post), monthly measurements of groundwater elevations (on-
post and off-post), and water quality testing (on-post).

Phase II was initiated in August 1994 and included activities to evaluate the hydrogeologic
characteristics as well as the vertical and horizontal extent of contaminant migration in the off-post
areas. Phase II included an expanded area of investigation for the groundwater screening survey,
installation and sampling of one on-post piezometer and four off-post groundwater monitor wells,
off-post soil sampling, and collection of deep alluvial groundwater screening samples (on-post).

Except for the installation of the deep alluvial well, all Phase I and II activities were completed
with the quarterly groundwater sampling and monthly groundwater elevation measurements
through April 1995. (This document reports information collected through January 1995.)

The ESI SAP served as the planning document for implementation of the ESI at the FFTA-MAAF.
When field conditions arose that required revisions to field sampling activities not already
discussed in the ESI SAP, Berger consulted with CEMRK, Fort Riley, and the regulatory
authorities (EPA and KDHE), prior to implementing changes to the ESI SAP. -Also, propoged
modifications, including the rationale for the proposed modifications, were presented in a written
Technical Memorandum to all parties. These Technical Memoranda are provided in Appendix A.
All changes to the ESI were incorporated into this SI report, consistent with the provisions of the
JAG. In addition, during actual field activities, Berger provided written weekly status reports to
present preliminary findings and identify potential modifications to the ESI SAP that may have
been necessary.

2.8.1 Phase I Activities

Geophysical Survey. Geophysical surveys, including high-resolution seismic reflection and vertical
resistivity sounding, were performed to evaluate the subsurface stratigraphy of alluvial sediments
below the depth of 30 feet, determine depth to bedrock, and characterize bedrock topography.
Details regarding this survey are in the Technical Memorandum Preliminary Interpretation
provided in Appendix A.

High Resolution Seismic Reflection Surve'. This survey was performed to
determine the depth to bedrock, bedrock topography, and existence of any clay
layers/lenses, if present. Berger performed the seismic reflection survey in the
period between 20 and 28 June 1994. To conduct the test, 48 geophones were laid
out from east to west with a 1-foot spacing. The shot point was set at locations of
1, 12. and 24 feet from the first geophone. A sledge hammer and Buffalo gun
were utilized as seismic sources for the walkaway test. Upon completion of this
walkaway test, the parameters selected for field seismic data acquisition included
a geophone spacing of 2.5 feet, shotpoint spacing of 5 feet, and shot offset
(distance between the shotpoint and the nearest geophone) of 10 feet. A total of
five seismic lines were established: Line 1 (10,000), 730 feet; Line 2 (20,000),
1,540 feet; and Line 3 (30,000). 1,525 feet, were oriented in the east to west
direction: while Line 4 (40,000), 600 feet; and Line 5 (50,000), 585 feet, were
oriented in the north to south direction. The location of these lines is shown in
Figure 2-3.
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Vertical Resistiviy Sounding. The primary purpose of the survey was to locate
depth to bedrock, with a secondary objective of identifying clay lenses and other
major lithological layers. The vertical soundings were placed along and between
seismic lines and in areas beyond the area of the seismic survey to assist in the
interpretation of subsurface lithology. Identification of bedrock and other features
is possible due to differences in resistivity between the overburden and the
bedrock. These differences can be identified by measuring the voltage drop and
resistivity (voltage drop/current) when a known current flows through the earth
between carefully spaced electrodes. Following each reading, the electrodes are
spaced further apart, allowing the current to penetrate deeper into the ground.
Berger performed an electrical resistivity survey the week of 27 June 1994. This
survey consisted of 14 vertical soundings (locations R1 through R14), as shown
in Figure 2-3. Eleven soundings were performed on MAAF (nine south of the
levee and two north of the levee), and three were located on the racetrack north
of MAAF. (One sounding failed to produce meaningful data and was not included
in the data analysis and modelling. The electrical interference from the fiber optic
cable caused this failure.) A Bison 2350 Earth Resistivity Meter, with four
electrodes attached by cables, was used to generate the current and to measure the
resistivity at each spacing.

When the Schlumberger array was used, most of the time only the current
electrodes were moved. The current electrodes were expanded about six times per
decade of distance. When the Wenner array was used, all four electrodes were
moved as the electrode separation increased, resulting in a longer operation time.

Electrode spacings were selected to ensure that penetration of current to bedrock
would occur. For the Wenner array. readings were taken at electrode spacings of
3. 5, 8, 12, 20, 30, 40, 60, 80, 100. and 150 feet. For the Schlumberger array,
readings were taken with an inner electrode spacing of 1.64 feet and an outer
spacing of 5. 8. 12, 20, 30, 40. and 60 feet. Additional readings were taken with
an inner spacing of 15 feet and an outer spacing of 40, 60, 80, 100, 150, and 200
feet. Duplicate readings at 40 and 60 were taken for each inner spacing to
facilitate data interpretation.

Ouarterly Groundwater Sampling. Groundwater samples were collected during the months of July
1994. October 1994. January 1995, and April 1995 (April data are not included in this document)
from the seven on-post wells (FP-93-0I through FP-93-07). These wells are shown in Figure 2-2.
All samples collected during the ESI were analyzed for VOCs using EPA Method 8240, SVOCs
using EPA Method 8270, PP metals using EPA Methods 6010 and 7000 Series, and TPH using
EPA Method 8015 modified. The upgradient well (FP-93-07) was sampled first. Then, wells FP-
93-01, FP-93-02, and FP-93-03 were sampled prior to moving to the interior of the airfield and
sampling wells FP-93-06, FP-93-05, and FP-93-04, in this order. Prior to the installation of
dedicated bladder pumps in the monitor wells, the order of sampling went from least contaminated
to most contaminated wells based on the results of the SI.

To more clearly enumerate the specific off-post private wells and irrigation well that were sampled
during each event, the following table was created.
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Summary of Private Well Sampling Events

SI ESI

Private Well October July/August October January April
ID 1993 1994 1994 1995 1995

B-i / / V/ /

F- 1/ / / Not Sampled- /
Shut Down

F-2 / / / for Winter ,

M-1 / / / / /

N-I / / / / 

R-1 / / , Not Sampled- /
Shut Down

R-2 Not Sampled / / for Winter /
Due to

R-3 Flooding / o /

I-I Not Included in Sampling / /
Events

Quarterly Sampling of Private Wells. Groundwater samples were collected from the four to eight
off-post private wells (R-1, R-2, R-3, M-I. F-i, F-2, B-i, and N-i) and irrigation well (I-1) north
of the FFTA-MAAF. These wells are shown in Figure 2-2. These samples were collected at the
same time as the seven on-post wells and analyzed for the same parameters: VOCs using EPA
Method 8240. SVOCs using EPA Method 8270, PP metals using EPA Methods 6010 and 7000
Series, and TPH using EPA Method 8015 modified. The wells at and within the racetrack were
sampled last.

The high volume of pumping (about 22 millions gallons from July to September 1994) from the
irrigation well (I-I) north of the MAAF had the potential to influence the migration of
contaminants detected in groundwater at the FFTA-MAAF and at the off-post properties.
Therefore, the October 1994 sampling event included, for the first time, irrigation well I-1. A
I-inch diameter water level indicator pipe was installed along the outside of the well at the time
the well was constructed. This pipe extends to the full depth of the well and is located in the gravel
pack surrounding the well screen. The depth of the interval over which the access pipe is open to
groundwater. however, is not known. The groundwater sample collected from this i-inch pipe was
transported to a laboratory for chemical analyses for the same parameters, VOCs using EPA
Method 8240. SVOCs using EPA Method 8270, PP metals using EPA Methods 6010 and 7000
Series, and TPH using EPA Method 8015 modified.

Soil Gas/Groundwater Screening Survey. During the period 20 to 30 June 1994, a soil gas and
groundwater screening survey was performed in the area between the Fort Riley installation
boundary north of the FFTA-MAAF and the private wells further to the north where chlorinated
solvents and/or petroleum hydrocarbons have been detected. The survey was performed using a
grid with an overall spacing of 50 feet. Over the area as a whole, samples were collected at every
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other grid point along every other grid line, producing a 100-foot sample spacing. In specific areas
of greater concern (i.e., surrounding supply wells, interior of speedway track, former culvert),
samples were collected at every other grid point along every grid line, producing a 75-foot sample
spacing. As shown in Figure 2-4, the survey included 238 sampling locations.

Two soil gas samples were collected at each Phase I sample location; a shallow soil gas sample and
a deep soil gas sample. The shallow sample was collected at a depth of 4 feet below ground
surface (bgs). The deep sample was collected at a depth of 16 feet bgs. However, if the
groundwater was encountered above 16 feet but below 8 feet, then the deep sample was collected
at a- depth directly above the groundwater table. If groundwater was encountered above 8 feet,
then a groundwater screening sample was collected at the interface. These samples were labeled
with prefixes "ESISG4, ESISG12, and ESISG16" followed by the location number.

Groundwater screening samples were collected in duplicate at 78 of the 238 sampling locations by
driving sampling probes to the necessary depth. The groundwater screening locations are included
on Figure 2-4. These samples were labeled with the prefix "ESIGW" followed by the location
number. Ten percent of the 78 groundwater screening samples were transported to a laborat6ry
for chemical analyses.

Soil gas samples (and headspace of groundwater screening samples) were analyzed for petroleum
compounds and chlorinated VOCs using modified EPA Methods 601 and 602. These samples were
analyzed in the field using a portable GC. The groundwater screening samples transported to a
laboratory were analyzed for VOCs using EPA Method 8240.

Groundwater Level Measurements. To assess changes in groundwater elevations and the potential
impact on groundwater flow directions, the seven on-post monitor wells (FP-93-01 through FP-93-
07) at the FFTA-MAAF were monitored monthly from June 1994 through April 1995.

Water Oualit, Testing of Groundwater. In addition to chemical analyses of groundwater from on-
post monitoring wells, testing provided background information for evaluation of potential in-situ
remedial technologies. Groundwater samples were collected from the four on-post monitoring wells
(FP-93-02. FP-93-04, FP-93-05, and FP-93-07) and analyzed for water quality parameters during
the quarterly sampling event in July 1994. These samples were analyzed for:

* BOD using EPA Method 405.1
* COD using EPA Method 410.4
* TOC using EPA Method 9060
* TOX using EPA Method 9020

The results of this testing provided information on whether current groundwater conditions are
aerobic or anaerobic, on the ability of the groundwater environment to promote natural degradation
of the contaminants, and on the quantities of carbon compounds naturally present in the
groundwater environment relative to the concentrations released from the FFTA-MAAF.
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2.8.2 Phase II Activities

Expanded Groundwater Screening Survey. Migration to the north and west is via the groundwater
pathway and there were no suspected sources. Therefore, the groundwater screening samples by
themselves provide the necessary data. The Phase II groundwater screening samples were
collected as an expansion of the Phase I samples at 154 locations at the off-post property, north of
FFTA-MAAF on 23 August through 1 September 1994, and 15 September through 17 September
1994. Phase II consisted of three sampling events, Phase Ila, Phase Ilb, and Phase Ilc. This
expansion delineated the extent of groundwater contamination on the off-post properties. The
prefix used for identifying these samples was "ESIGW2-" followed by the location number. The
groundwater screening samples were collected and analyzed utilizing the same procedures used
during the Phase I groundwater screening survey. The screening samples were analyzed on-site
using the groundwater headspace techniques, and the samples were analyzed using modified EPA
Methods 601 and 602. Twelve of the 105 groundwater screening samples collected during Phase
II were transported to a laboratory for duplicate analysis.

Phase Ila groundwater screening samples were located to the north and west of the existing Phase
I grid. Initially, a line of 16 samples were collected north of the Phase I grid (line North 1); the
samples were spaced at 75 feet and aligned east to west. These locations are shown within Phase
Ila in Figure 2-4. A similar line of 16 samples were collected west of the Phase I grid, aligned
approximately north to south. The Phase II threshold levels used to determine whether to expand
the sampling grid were the same as those used in the SI. The field analytical results for the initial
32 groundwater screening samples indicated detections at three locations below the established
threshold levels. Samples were then collected along line North 2, south of the initial east-to-west
line. The field analytical results of line North 2 revealed that there were detections at seven
locations, four of which were above the established threshold levels. Therefore, samples were
collected along line North 3, north of line North 2 and south of line North 1. There were four
locations along line North 3 with detections, three of which were above the established threshold
levels. The Phase Ila sample locations (I to 64) are shown in Figure 2-4.

These Phase Ila results identified three areas that needed further investigation, which are sample
locations 65 through 105, shown as Phase lib, in Figure 2-4:

Area1. Therewere detections at the eastern end of each of the east-west lines at
lines North 1, 2. and 3. Several of the detections exceeded the threshold levels.
Therefore the Phase lIb expansion was extended toward the east. Initially six
groundwater screening samples (locations 65 - 70) were collected east of lines
North 2 and 3 at a 75-foot spacing. Because there were detections in some of
these samples, additional samples were collected on the same spacing towards the
north through location 105, at which point two adjacent samples were without
detection. Line North 4 is locations 65 and 66, line North 5 is locations 91 - 95,
line North 6 is locations 96 - 100, and line North 7 is locations 101 - 105.

Ara2. There were two detections along the north-south line. The detections did
not exceed threshold levels; however, the area to the west was investigated further
to more fully characterize the site. Therefore, the Phase II expansion included
locations (71 - 76) to the west of the two detections along the north-south line.
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Initially six samples were collected to the west of the initial north-south line, but
since there was a detection, an additional three samples were collected further
west on a 75-foot spacing that did not have any detections.

Area 3. Location 34 had the highest concentration of any compound and appears
to be isolated (there were no detections at the surrounding samples). There were
no detections downgradient of location 34. However, there were few samples
between location 34 and the speedway. Therefore, the Phase Ilb included
locations south of location 34 within the wooded area on the western portion of the
speedway to determine whether there is a larger area of contamination associated
with location 34 that has not been previously identified. Eleven samples (77 - 87)
were collected south of sample location 34 on a 75-foot spacing.

Because detections of VOCs were measured along the exterior margins of the sampling grid,
additional groundwater screening samples were collected to delineate the horizontal extent of
groundwater contamination to the north of the speedway. The following 26 samples were initially
collected as Phase lIc as shown in Figure 2-4:

Two samples (locations 106 - 107) were collected at the end of line North 6,
extending this line toward the east.

Six samples (locations 108 - 113) were collected on line North 7, extending this
line toward both the east and west. Three samples were located on each end of
the existing line.

Twelve samples (locations 114 - 125) were collected on line North 8 in an east-
west line at a distance of 150 feet north of line North 7. The spacing between
each sample location along the line was 75 feet, consistent with the east-west
spacing of the remainder of the sampling grid.

Four samples (locations 126 - 129) were initially collected along line North 9 in
an east-west line 150 feet north of line North 8, however, extending toward the
west (directly south of the irrigation well 1-1). One additional sample was then
collected at each end of the line (locations 130 - 131). The spacing between each
sample location along the line was 75 feet. consistent with the east-west spacing
of the remainder of the sampling grid. These samples provide data on
groundwater directly south of the irrigation well.

Irrigation Well Samoling. Because there were detections along line North 9, six
samples (locations 140 - 145) were collected along line North 9a, which is 100 feet
north of line North 9, and eight samples (locations 132 - 139) were collected along
line North 10, which is 75 feet north of line North 9a. Sampling continued north
until the east-west sample line was at the irrigation well (I-1). These 49 samples
collected under Phase llc are shown in Figure 2-4. Six samples (locations 146
through 151) were collected directly south and upgradient of the irrigation well.

Figure 2-4 also depicts the location of an irrigation well placed into service in the
spring of 1994. This well is located approximately 1,000 feet north of Phase II
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groundwater screening location 57 and due north of the MAAF FFTA. A low
flow pump was used to collect a sample from this well which was analyzed in the
field using modified EPA-Method 601 and 602. There were no detections.

Groundwater Screening Data. The Phase I groundwater screening survey was
performed in July 1994. The Phase H groundwater screening survey was initiated
in August 1994 and continued into September 1994. Potential changes in
groundwater concentrations at a location over time should be considered prior to
performing a comparison of all the groundwater screening data collected as part
of the ESI.

Therefore, six locations sampled as part of the Phase I and II groundwater
screening survey were sampled again. The locations sampled were Phase I
locations 98, 159, and 229 and Phase II locations 34, 46, and 32. This sampling
was performed 26 August 1994 through 8 September 1994 when the Phase II
additional groundwater screening samples were collected.

Phase I locations 98 and 229 and Phase II locations 46 and 32 were sampled again
to assess changes in concentrations over time. Phase I location 159 was sampled
again to assess whether contaminants had migrated from areas immediately to the
south with previous detections. Phase II location 34 was sampled again due to the
relatively high concentration of DCE (470 /ig/l) detected during the initial
sampling.

Soil Samling. Soil samples were collected at 29 boring locations on 23 to 29 August 1994. At
26 boring locations (SB-1 through SB-23 and SB-27 through SB-29), samples were collected from
depths of 2 to 3 feet and 7 to 8 feet. At the remaining three locations (SB-24 through SB-26),
shallow soil samples were collected from the 2- to 3-foot interval only. The prefix used to identify
these samples were "FPOP", then the soil boring location (e.g., "SB-#") and followed by the suffix
"-1" for the shallow zone and "-2" for the deeper zone. The soil boring locations are shown in
Figure 2-5. All soil samples were analyzed for VOCs using EPA Method 8240.

Monitoring Wells Installation. Groundwater levels during the SI in September and October 1993
were higher than normal due to the regional flooding that occurred in July 1993. The seven on-
post monitor wells (FP-93-0 through FP-93-07) indicate that normal groundwater depths are about
18 to 20 feet beneath the surface as measured since June 1994. Depth to groundwater was 8 to 9
feet in October 1993 and approximately 12 feet in January 1994. One piezometer (FP-94-12PZ)
was installed at the northern edge of the levee, outside the northwest corner of the airfield in July
1994. Because this piezometer is located close to the Kansas River, the groundwater levels in the
piezometer reflect changes in water levels in the Kansas River more quickly than the existing
monitor wells.

Well R-3. in combination with the seven on-post monitor wells (FP-93-01 to FP-93-07) used to
measure groundwater elevations, did not provide sufficient data to characterize groundwater flow
directions and gradients across the off-post properties. Therefore, four monitoring wells (FP-94-08
through FP-94- 11) were installed on off-post properties to provide groundwater elevation data that
can be used to form a better understanding of groundwater movement across the off-post
properties. Two of the wells (FP-94-09 and FP-94-1 1) were installed in areas of detected
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contamination and provide additional data in the downgradient direction of groundwater flow (to
the north of the FFTA-MAAF). The other two wells were installed to the northeast (FP-94-10)
and northwest (FP-94-08) of the FFTA-MAAF so that groundwater elevation data can be used to
evaluate groundwater flow gradients across the FFTA-MAAF. The well locations are shown in
Figure 2-2. The four wells were installed the week of 26 August 1994 using driven stainless steel
wellpoints.

The on-post wells were drilled using hollow stem augers and each one was constructed with.
polyvinyl chloride (PVC) screen and riser pipe. This construction included placing a filter pack
around the screen (and seal above the screen) as the augers were withdrawn. Off-post wells were
originally constructed to be used as piezometers to collect water level data. Off-post wells were
drilled to the water table using 2-inch diameter hand augers. A 10-foot long, stainless steel, 2-inch
nominal wellpoint screen and steel riser pipe were then driven approximately 6 feet below the
water table. Since the diameter of the well casing was slightly larger than the drilled portion of
the borehole, there was no annulus. Gaps existing around the well casing at the surface were
sealed with bentonite. Stainless steel was used to construct the wells due to its ability to withstand
the applied driving force. No formal boring logs were prepared because geologic descriptions
were taken from soil cuttings brought to the surface during hand augering and therefore exact
depth intervals could not be established. Copies of the field notes are provided in Appendix E.

Groundwater Level Measurements. The groundwater elevation was measured
monthly in the four off-post wells and the on-post piezometer at the same time as
the seven on-post wells.

Quarterly Sampling. The four off-post monitoring wells and on-post piezometer
were sampled to assist in evaluating changes of concentrations in groundwater
since the beginning of the ESI. Samples were collected from the wells and
subsequently during the ESI quarterly (January and April 1995) sampling. These
samples were analyzed for the same chemicals as the other wells.

SCAPS. The SCAPS investigation occurred between 28 November and 2 December 1994. The
SCAPS is a hydraulic system that pushes a penetrometer through unconsolidated materials. For
FFTA-MAAF. the SCAPS rig was used to collect deep. alluvial groundwater screening samples
(above the bedrock surface) and to collect CPT/resistivity data from the surface to the top of
bedrock to identify geologic layers.

Nine locations (as shown in Figure 2-6) were identified for collection of deep alluvial groundwater
screening samples. The rationale for selecting each location is as follows:

CP-l: Adjacent to monitor well. FP-93-01 (northwest of FFTA) which is

hydraulically and bedrock topographically downgradient of the FFTA

CP-2: Northeast of the FFTA on a bedrock topographic high point

CP-3: Near monitor well FP-93-02 (northeast of FFTA) which is also
hydraulically and bedrock topographically downgradient of the FFTA

CP4: Approximately 175 feet to the west of FFTA in a bedrock depression
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CP-5: At the former drum storage area east of the former fire training pit

CP-6: South of monitor well FP-93-05 in a bedrock topographic depression

CP-7: South of FFTA (200 feet) along a bedrock topographic channel (southwest
direction from FFTA) and south of resistivity point R4

CP-8: South of FFTA (200 feet) along a bedrock topographic channel (southeast
direction from FFTA)

CP-9: Adjacent to monitor well FP-93-05 (10 feet) and east of the former drum
storage area, in a bedrock low area

Groundwater screening samples were collected in duplicate at sample locations CP-1 through CP-9.
Groundwater screening samples were collected using the SCAPS rig equipped with a Hydropunch
III Sampler. The Hydropunch IIm Sampler consists of a 5-foot disposable PVC screen and steel
tip that are inserted into push rods. After reaching refusal, the rods were pulled back to expose
the screen to the aquifer immediately above the bedrock. The samples were collected with a small
diameter Teflon bailer. The headspace of the samples were analyzed in the field for VOCs using
an on-site GC by modified EPA Methods 601 and 602. In addition, sample duplicates were
collected at each location, transported to a laboratory, and analyzed for VOCs using EPA Method
8240.

Four locations (CP-4, CP-5, CP-6, and CP-9) were selected for the collection of CPT and
electrical resistivity data. These samples were collected at separate, undisturbed locations several
feet from the equivalent groundwater screening push locations. The CPT and resistivity devices
were mounted on a single probe, and the data from the two were collected simultaneously during
a single push. CPT/resistivity data were recorded in a computer file as the probes were advanced
and displayed on the cabin monitor in real time.

For both types of pushes. the rods were pushed to refusal. Refusal is defined as approximately
36.000 pounds per square inch (psi) of hydraulic pressure, which is marginally below the breaking
strength of the rods. The depth of the rod tip is determined with a motion transducer (mounted at
the top of the hydraulic ram) and recorded on the on-board computer. To prevent vertical cross-
contamination, after both the groundwater screening pushes and the CPT/resistivity pushes, the
holes were grouted as the probes were retracted. Decontamination of all downhole equipment was
performed with the steam cleaner that accompanies the SCAPS rig using Fort Riley's potable
water. A duplicate and QA sample was collected at CP-8. A rinseate field blank sample was
collected to check for cross-contamination and proper decontamination of the Hydropunch
equipment.

2.8.3 Field Modifications to the ESI

Copies of Technical Memoranda #1 through #6 are provided in Appendix A.

Expanded Groundwater Screening Survey (Technical Memoranda #1. #2. #6). Because soil gas
and groundwater screening concentrations were above the Phase I thresholds levels, Phase II soil
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gas/groundwater screening samples and off-post soil sampling were appropriate. However,
revisions to the planned additional sampling within the Phase I grid to refine areas of
contamination, additional sampling along the exterior of the Phase I grid to define the limits of
contamination, and sampling at the same depths and for the same analytes as performed during the
Phase I were warranted based on the Phase I findings.

First, the initial Phase I grid covered the extent of the off-post properties, and the Phase I data
adequately identified areas of contamination. Therefore, additional refinement of the areas of
contamination within the Phase I sampling grid was not warranted using soil gas/groundwater
screening sampling techniques.

Second, detections indicated that additional Phase II sampling was appropriate to the north and
west of the existing Phase I grid. The means of migration to these areas is clearly via the
groundwater migration pathway. Therefore, groundwater screening samples in these areas by itself
would provide the necessary data.

SCAPS/CPT (Technical Memoranda #5 and Addendum). The ESI SAP proposed the installaion
of one deep alluvial well as part of the Phase I on-post activities. The detected concentrations of
PCE, TCE, and DCE in groundwater were well below the limits of solubility for these substances.
Although higher concentrations of chlorinated VOCs may be present at other locations in the
groundwater environment, these data indicated that DNAPLs may not be present as a separate
phase since the releases may not have exceeded the limits of solubility. Therefore, one deeper
alluvial well was included as part of this ESI to evaluate whether DNAPLs occur at a depth below
the current groundwater sampling depth. Installation of the deep alluvial well was to follow
geophysical investigations during Phase I.

A more detailed interpretation of the geophysical data was performed as described in Technical
Memorandum #5. This included preparation of a bedrock surface topography map and
identification of potential low permeability layers in the alluvial materials overlying bedrock. The
contour map was created by interpolating the bedrock elevation data derived from the seismic and
resistivity data.

Both the bedrock contour map and the cross sections were created with three assumptions: (1) the
velocity used for the depth calculation is correct; (2) the clay and bedrock are correctly represented
by the reflectors; and (3) the layered models used for the resistivity data simulation closely
represent changes in subsurface lithology. To confirm these three assumptions and verify the
results of the geophysical surveys, additional field data were required. Also, the reflectors
depicted on the cross sections were believed to represent actual subsurface materials and were not
expected to be shown as remnants of multiple reflections from a shallower reflector.

The geophysical data were intended to be used to provide insights into the character and trends of
the top of the bedrock surface and the presence of low permeability layers between the water table
and the top of bedrock. The assumptions used in interpreting the geophysical data did not account
for lateral heterogeneities that exist within the geologic materials. Thus, actual layer thicknesses
and depths may vary from that predicted, even with additional field data being collected to verify
the data interpretations.
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Technical Memorandum #5 proposed additional data collection to verify the geophysical survey
results. Specifically, it proposed that the SCAPS rig be used to collect deep alluvial groundwater
screening samples, CPT data, and electrical resistivity data to evaluate geologic layering of the
alluvial materials between the surface and the top of bedrock and to evaluate groundwater quality
in the alluvial materials immediately overlying bedrock.

The CPT/resistivity data showed that there are few clay layers present beneath the site. Therefore,
any DNAPLs migrating from the FFTA would be expected to move vertically towards the top of
bedrock with minimal lateral deflection.

The SCAPS data on depth to bedrock indicated that the depth to bedrock was deeper than initially
predicted, but the projected shape of the bedrock surface is similar to that initially predicted.
Therefore, the groundwater screening samples were in appropriate locations to determine whether
DNAPLs were present beneath the site. The CPT/resistivity and SCAPS data are discussed in
Section 3.1.3.3.

The results of the chemical analyses of the groundwater screening samples indicate that DNAPLs
are not present - rather, low concentrations in groundwater of chlorinated VOCs were detected.
These low concentrations are well below the limits of solubility for the chlorinated VOCs (which
are three orders of magnitude greater), indicating that DNAPLs are not likely to be present in areas
near to the locations sampled. The analytical results are discussed in Section 5.3.

Based on these results, no further investigations of groundwater quality in the deep alluvial
materials in the immediate vicinity of the FFTA Were recommended. No deep alluvial well was
installed since its original purpose to determine whether DNAPLs were present was resolved using
the SCAPS and CPT/resistivity data.

Soil Sampling (Technical Memorandum #1). Phase II soil sampling was appropriate to evaluate
whether other potential source areas were present. Soil samples were collected at 29 locations in
areas of detections based on the Phase I data, and the samples focused on shallow soils to evaluate
whether additional source areas were present. As shown in Figure 2-5, samples were collected
from depths of 2 to 3 feet and/or 7 to 8 feet at 29 locations. The 2- to 3-foot depth was selected
to evaluate whether near-surface contamination was present. The 7- to 8-foot depth was selected
to evaluate whether vertical migration of contaminants occurred. All soil samples were analyzed
for VOCs using EPA Method 8240. The locations of these borings were:

Six borings (SB-21, SB-22. SB-23. SB-27, SB-28, and SB-29) in the area
where the highest concentrations of 1,1,1-trichloroethane (TCA) were
detected (Phase I locations 115 and 57)

Twenty borings (SB- I to SB-20) in the western portion of the track where
both chlorinated solvents and petroleum were detected (near Phase I
locations 70, 98, 99. 132, and 159)

Three shallow soil samples only (SB-24, SB-25, and SB-26) were
collected from the 2- to 3-foot interval at well R-3 in the vicinity of the
1. I. 1 -TCA contamination. It was thought that the source of the 1,1,1-
TCA in this area was potentially the result of a surface spill.
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Off-Post Well Installations and Sampling (Technical Memorandum #1). Under Phase II, four
monitoring wells were installed on the off-post properties to provide groundwater elevation data
that provide a better understanding of groundwater movement across the off-post properties. Two
of the wells were in areas of detected contamination and provide additional data in the
downgradient direction of groundwater flow to the north of the FFTA-MAAF. The other two
wells were to the northeast and northwest of the FFTA-MAAF so that groundwater elevation data
could be used to evaluate groundwater flow gradients across the off-post properties. Groundwater
elevations in these wells were monitored monthly and the wells were sampled quarterly along with
all the other wells.

Ouarterly Sampling (Technical Memorandum 4). The ESI SAP stated that following the first
quarterly (July 1994) groundwater sampling event for the seven on-post wells and eight off-post
private wells, the data would be compared with data collected during the SI and other groundwater
quality data in the area to determine whether detected concentrations attributable to the FFTA were
above background concentrations and warranted further investigation.

Upon review of the data, it was determined that the second quarterly (October 1994) groundwater
sampling event for the seven on-post wells and eight off-post private wells would be analyzed for
the same parameters (i.e., VOCs, SVOCs, PP metals, and TPH). The analytical parameters were
retained for all wells for the second quarter sampling to establish a more complete set of data for
comparative purposes for additional data that may be generated.

2.9 Overview of Pilot Test Study Activities

Sampling at the FFTA-MAAF was performed according to the Pilot Test Study Work Plan (August
1994) (Ref. 7) The pilot test study included a sarhpling program for soils within two areas of
concern (AOC): one area being inside the former pit (AOC-1) and the other area being
approximately 150 feet east of the former pit (AOC-2), as shown in Figure 2-7. Groundwater was
sampled before the pilot study testing under the ESI program. The soil sampling program included
further delineation of contamination, baseline sampling and analysis for treatment effectiveness and
system design, and soil vapor sampling. The efficiency of the pilot test system was evaluated by
analysis of soil respiration, soil permeability to air flow, and soil vapor concentrations at influent
and effluent port locations. Initial results indicate that the pilot test study removed contaminants
from the soil at the FFTA-MAAF.

2.9.1 Soil Sampling and Analysis

To assess the extent of contaminated soils within AOC- 1 and AOC-2, soil borings were performed
to establish baseline conditions and to further delineate the horizontal and vertical extent of
impacted soils. The chemical analyses were used for delineation of contaminated soils, and the
chemical, geotechnical, and biological tests were used for pilot test system design. Figure 2-7
shows the two AOCs, including the configuration of wells (three SVE wells, four bioventing wells,
and one injection well), and the locations of the 12 baseline soil borings.

Soil samples included split-spoon samples and undisturbed samples (i.e., samples obtained with a

Shelby tube for particular geotechnical testing [bulk density, etc.]). The samples were retrieved
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using American Society of Testing Materials (ASTM) procedures (ASTM Designation D-1586-84
["Penetration Test and Split-Barrel Sampling of Soils'] and ASTM Designation D-1587-83 ["T hin-
Walled Tube Sampling of Soils ], respectively).

Split-spoon samples were retrieved and used for determining index properties such as grain size
distribution, specific gravity, and moisture content. The undisturbed samples were necessary to
determine the bulk density and compute the degree of saturation and porosity by determining
specific gravity and moisture content. Atterberg limits and cation exchange capacity (CEC) tests
were performed because the soil samples were relatively cohesive and fine-grained. These soil
characteristics were important to be considered because of their effect upon the efficiency of the
SVE and bioventing processes. Atterberg limits refer to liquid and plastic limits corresponding to
semi-liquid and plastic state of soil consistency, respectively, depending on the soil content. CEC
is a measure of readily exchangeable, positively charged ions respQnsible for adsorption of specific
ions in the soil. The higher liquid limit, plasticity index (difference between the liquid limit and
plastic limit), and CEC are generally indicative of less efficient SVE and bioventing processes for
a given design system.

The 12 soil borings (SB-01 to SB-12) were sampled using continuous split spoons retrieved for
stratigraphic logging and for chemical analysis. (Note that these soil borings have the same
numbers as the ESI Phase II soil borings, but they were collected at different locations and times.)
The depth intervals were approximately 1 to 3 feet, 4 to 6 feet, 10 to 12 feet, and 12 to 14 feet.
Samples were collected from the interval, within a designated 2-foot sampling zone with the
highest reading on the photoionization detector (PID), or if no PID detections were encountered,
from an interval determined by visual classification representative of the sampling zone.

The locations of the baseline soil borings in and around each AOC are as follows: Soil boring
SB-02 through SB-05 were placed within the boundary of AOC-1. Soil Borings SB-01 and SB-07
were located between the boundaries of AOC-I and AOC-2. Soil borings SB-06 through SB-12
were placed within the boundary of AOC-2.

For both AOC-1 and AOC-2, pairs of co-located (approximately 1-foot apart) borings (SB-02A and
SB-03A in AOC-1 and SB-08A and SB-09A in AOC-2) were selected to compare local
heterogeneities in soil with respect to chemical parameters prior to pilot testing. At these locations,
soil samples were obtained at the same first two depths, about 1 to 3 feet and 4 to 7 feet below
grade.

At AOC-I. samples collected from seven borings (SB-O1 through SB-07) at four depths were
analyzed for moisture content, grain size. VOCs using EPA Method 8240, TPH using EPA
Method 8015 modified. TOC using EPA Method 9060, soil microbial population, nitrogen-
ammonia using EPA Method 350.2, phosphorous and phosphorous-ortho using EPA Method
365.2, and pH using EPA Method 9045. Samples collected from the co-located borings (SB-02A
and SB-03A) at two depths were analyzed for VOCs using EPA Method 8240, TPH using EPA
Method 8015 modified, and TOC using EPA Method 9060.

At AOC-2, samples collected from five borings (SB-08 through SB-12) at four depths were
analyzed for moisture content, grain size, VOCs using EPA Method 8240, and TOC using EPA
Method 9060. Samples collected from the co-located borings (SB-08A and SB-09A) at two depths
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were analyzed for VOCs using EPA Method 8240 and TOC using EPA Method 9060. TPH testing
was not included for these samples because TPH was not previously detected within AOC-2.

At each SVE well (SVE-1 to SVE-3), bioventing well (BVW-1 to BVW-4), and the injection well
(1W-i), split-spoon samples were obtained from depths of approximately 1 to 3 feet, 4 to 6 feet,
10 to 12 feet, and 6 inches above the groundwater table. Eight undisturbed soil samples and 29
split-spoon samples (three or four depths at the same eight locations) were retrieved. All these
samples were analyzed for bulk density (undisturbed samples only), moisture content, grain size,
specific gravity, Atterberg limits, and CEC.

2.9.2 Groundwater Sampling and Analysis

Groundwater sampling and analysis was performed (under the ESI program) at the nearby wells
(FP-93-04 and FP-93-05) during the quarterly sampling event (July 1994). These groundwater
samples were collected and tested prior to the start of the pilot test study to determine baseline
groundwater quality. In addition to the routine quarterly analysis for VOCs usihg EPA Method
8240 and SVOCs using EPA Method 8270, these nearby wells were also analyzed for BOD using
EPA Method 405.1 and COD using EPA Method 410.1.

Weekly groundwater elevations were monitored at wells FP-93-04 through FP-93-06 (located
nearest to AOC-I and AOC-2, as shown on Figure 2-7) from 16 December 1994 through 19
January 1995 in combination with monthly monitoring (under the ESI program) of wells FP-93-01
through FP-93-07.

2.9.3 Sampling and Analysis for Bioventing Design

The sampling and testing for obtaining pertinent data for bioventing system design included soil
microbial testing (using the Plating Technique). This technique uses serial dilutions of a sample
that are spread onto the surfaces of agar plates. The serial dilution, between 0.1 and 1 ml is spread
over the surface. The plates are then incubated and the numbers of colonies that develop are
counted. The detailed procedures of the Plating Technique are provided in Appendix B of the Pilot
Test Study Work Plan.

The on-site contaminants include VOCs and TPH. Therefore, the viability of the soil
microorganisms were studied in the laboratory using the carbon product of the FFTA contaminants
in the vapor phase. The resulting growth in the microorganisms indicate the efficiency of the
bioventing technology. The increase in the count indicates a favorable environment. The need
for additional nutrients are indicated if the reaction yields a reduced count.

2.9.4 Field Modifications to the Pilot Test Study Relevant to Site Characterization

Groundwater Elevation. The groundwater elevation (taken 18 September 1994) for the existing
monitoring well FP-93-04. which is located approximately at the center of AOC-I, indicated a
continuous lowering of the groundwater table from October 1993, though at a decreasing rate.
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That is, the groundwater table was about 17 feet below the ground surface, and almost 8 feet lower
than in October 1993.

As discussed in Technical Memorandum #2 for the Pilot Test Study (provided in Appendix A), it
was proposed to conduct weekly groundwater elevation monitoring of wells FP-93-04 through
FP-93-06 (located nearest to AOC- 1 and AOC-2) in combination with monthly monitoring (under
the ESI program) of wells FP-93-01 through FP-93-07 to assess changes in groundwater elevations
with respect to the bottom of bioventing and SVE wells. It was therefore proposed to abandon the
weekly monitoring of the seven bioventing and SVE wells because the well screens were modified
from the original 18-foot lengths extending to below the water table (7- to 25-foot-depth interval)
to 10-foot lengths positioned above the groundwater table (approximately 5 to 15 feet below
grade), where the highest VOC and TPH concentrations were detected. As the revised screen
intervals would be above the groundwater table, groundwater depth measurements could not be
performed.

Re-sampling Soil. Soil samples were collected at soil borings SB-02B, SB-03B, and SB-06B on
8 July 1994. The integrity of the day's sampling event had been deemed compromised as the QA
sample arrived at the Missouri River Division (MRD) laboratory exceeding the recommended
storage temperature. Therefore, these three soil borings were re-sampled on 19 and 20 July 1994
and identified with an ending "R" as part of their sample identification number. This re-sampling
is further discussed in Section 9.2.3.3.
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Table 2-1. Summary of Federal Regulatory Standards, State Standards and State Guideline Levels for Water and Soils

Analyte KAL + KNL + MCL + + KAR + ++ KDHE * Region IX ** Region III
Date 11/23/88 11/23/88 5/95 7/14/1994 12/7/93 2/1/95 3/7/95
Matrix Water Water Water Water Interim Soil Cleanup Soil (Industrial) Soil (Industrial)
Units ug/I ug/I ug/ ug/I ug/kg ug/kg ug/kg
Organics
Benzene. 5 0.5 5 5 1400 3,200 200,000
Bis(2-ethylhexyl) phthalate 4,200 420 NAv 4 NAv 140,000 410,000
Bromodichloromethane 100 0.5 100/80 ^  100 NAv 3,400 92,000
Carbon Disulfide NAv NAy NAv (a) NAv NAv 52,000 200,000,000
Dibromochloromethane 100 0.7 100/80' 100 NAv 23,000 68,000
Dibutyl phthalate 770 77 NAv NAv NAv 68,000,000 200,000,000
1, 1-Dichloroethane 5 0.5 NAv NAv NAy 3,900,000 200,000,000
1,2-Dichloroethane 5 0.5 5 5 NAy 980 63,000
1,2-Dichloroethylene (mixture) 70 (b) 7 (b) 70 (b) 70 (b) 8,000 270,000 18,000,000
cis- 1,2-Dichloroethylene 70 7 70 70 NAv 200,000 20,000,000
trans- 1,2-Dichloroethylene 70 7 100 100 NAv 600,000 41,000,000
Dichloromethane 50 5 5 5 NAv 25,000 760,000
Ethylbenzene 680 68 700 700 NAy 3,100,000 200,000,000
2-Methyl Naphthalene NAv NAv NAv NAv NAv NAy NAv
4-Methylphenol NAv NAv NAv (c) NAv NAv 3,400,000 10,000,000
Naphthalene 143 14.3 NAv NAv NAv 800,000 82,000,000
Phenanthrene 0.029 0.0029 NAv NAv NAv NAv NAv
Tetrachloroethylene 7 0.7 5 5 NAy 25,000 110,000
Toluene 2,000 200 1000 1,000 288,000 2,700,000 410,000,000
Total Petroleum Hydrocarbons NAv NAy NAv NAv 100,000 NAv NAv
1,1, 1-Trichloroethane 200 20 200 200 NAv 3,000,000 180,000,000
Trichloroethylene 5 0.5 5 5 NAv 17,000 520,000
Tribromomethane 100 1.5 100/80' 100 NAv 240,000 720,000
Trichloromethane 100 0.5 100/80' 5 NAy 1,100 940,000
m- &/or p-Xylenes 440 (d) 44 (d) 10000 (d) NAy 63000 (d) 980,000 (d) 1,000,000,000 (d)
o-Xylene NAy NAy NAy NAy NAy 980,000 1,000,000,000
Xylenes (mixed) 440 44 10,000 10,000 '63,000 980,000 1,000,000,000
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Table 2-1. Summary of Federal Regulatory Standards, State Standards and State Guideline Levels for Water and Soils (continued)
Analyte KAL + KNL + MCL + + KAR + + + KDHE * Region IX ** Region III

Date 11/23/88 11(23/88 5/95 7/14/94 12/7/93 2/1/95 3/7/95
Matrix Water Water Water Water Interim Soil Cleanup Soil (Industrial) Soil (Industrial)
Units mg/I mg/I mg/I mg/I mg/kg mg/kg mg/kg
Metals
Arsenic 0.05 NAy 0.05 0.05 NAy NAy 610
Arsenic (as carcinogen) NAy NAy NAy NAy NAv 2.0 3.3
Beryllium 0.00013 NAy 0.004 0.004 NAy NAv NAy
Beryllium and compounds NAy NAy NAy NAy NAy 1.1 1.3
Cadmium 0.005 NAv 0.005 0.005 NAv NAv NAv
Cadmium and compounds NAy NAv NAv NAv NAy 850 1,000
Chromium Total NAv NAv 0.1 0.1 NAv NAv NAv
Chromium Total (1/6 ratio of CrVI/CrII) NAv NAy NAv NAv NAv 1,600 NAv
Chromium 111 0.05 NAy NAv 0.05 NAv NAv NAv
Chromium III and compounds NAv NAv NAy NAv NAv NAv 1,000,000
Chromium III (resid./recreat.) NAv NAv NAv NAv 500 NAv NAv
Chromium Ill (other areas) NAv NAv NAv NAv 1000 NAv NAv
Chromium VI 0.05 NAv NAy 0.05 NAv 230 NAv
Chromium VI and compounds NAv NAv NAv NAv NAv NAv 10,000
Chromium VI (resid./recreat.) NAv NAv NAy NAv 200 NAv NAv
Chromium VI (other areas) NAv NAv NAv NAv 400 NAv NAv
Copper I NAy 1.3 (0 1.3 NAy NAy NAv
Copper and compounds NAv NAv NAy NAv NAv 63,000 76,000
Lead (e) 0.05 NAv 0.015 (f) 0.015 500 1,000 NAv
Nickel 0.15 NAy 0.1 0.1 NAv NAv NAv
Nickel (Soluble Salts) NAv NAv NAv NAv NAv 34,000 NAy
Nickel and compounds NAy NAv NAv NAv NAv NAv 41,000
Selenium 0.045 NAv 0.05 0.05 NAv 8,500 10,000
Silver 0.05 NAv NAv 0.05 NAv NAv NAv
Silver and compounds NAv NAv NAy NAv NAv 8,500 10,000
Zinc 5 NAv NAv NAv NAv 100,000 610,000

^ 100180 Total for all Tri-halogenated Methanes combined cannot exceed 80 mg/I level
NAy -- Not Available
+ Kansas Department of Health and the Environment, Bureau of Environmental Remediation, Groundwater Contamination Cleanup Target Concentrations, November 1988.
+ + U.S. EPA, Office of Water, Drinking Water Regualtions and Health Advisories, May 1995.
+ + + Kansas Register, Department of Health and Environment, Vol. 13, No. 28, Article 16.- Water Pollution Control; Surface Water Quality Standards, July 14, 1994
S"Interim Soil Clean-up Standards, December 1993, Kansas Department of Health and Environment, Bureau of Environmental Remediation.

Region IX Preliminary Remediation Goals (PRGs), February 1995, Stanford J. Smucker, PhD, Regional Toxicologist.
Region IlII Risk-based Concentration Table, March 1995, Roy L. Smith, Senior Toxicologist - Technical Support Section

(a) Although no MCL is available for carbon disulfide, EPA Risk-based Concentrations for Tap Water for both Region Ill and IX is 21 ug/I.
(b) Although a KAL, KNL, MCL and KAR for 1.2-DCE (mixed) is not available, concentrations reported as 1,2-DCE (mixed) will be compared to the more conservative KAL, KNL, MCL and KAR for 1,2-DCE isomers.
(c) Although no MCL is available for 4-methylpenol, EPA Risk-Based Concentrations for Tap Water for both Region Il and IX is 180 ug/l.
(d) Although no standards or guidelines are available for m-&/or p-xylenes, concentrations reported as m- &/or p-xylenes will be compared to the standards and guidelines for xylenes (mixed).
(e) OSWER Directive 9355.4-12, EPA Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities, dated 14 July 1994, lead screening level is 400 mg/kg for residential setting
(f) Action Level, U.S. EPA, Office of Water, Drinking Water Regualtions and Health Advisories, May 1995.
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Table 2-2. Analytes for Soil Gas and Groundwater Screening

GC/FID Analytes I GC/ECD Analytes

Acetone Tetrachloromethane*

Benzene* Trichloromethane*

1-Butanol Dichlorodifluoromethane

2-Butanol 1,1-Dichloroethane (1,1-DCA)*

Chlorobenzene 1,2-Dichloroethane (1,2-DCA)

Ethylbenzene* 1,1-Dichloroethylene (1,1-DCE)*

Isopropyl Ether (IPE) cis-1,2-Dichloroethylene (c-1,2-DCE)*

Methyl Ethyl Ketone (MEK) trans-i ,2-Dichloroethylene (t-1,2-DCE)*

Methyl Isobutyl Ketone (MIBK) Dichloromethane*

4-Methyl-2-Pentanone 1,1,2,2-Tetrachloroethane

Methyl-Tert-Butyl Ether (MTBE) Tetrachloroethylene (PCE)*

1-Propanol 1,1,1 -Trichloroethane (1,1, I-TCA)*

2-Propanol 1,1,2-Trichloroethane (1,1,2-TCA)*

Toluene* Trichloroethylene (TCE)*

m- &/or p-Xylene* Trichlorofluoromethane

o-Xylene* 1.1.2-Trichloro- 1,2,2-trifluoroethane

GC - Gas Chromatograph
FID - Flame Ionization Detector
ECD - Electron Capture Detector
* Analytes included in the standard calibration mix
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Draft Final SI -Former Fire Training Area Fort Rile', Kansas

3.0 SITE DESCRIPTION AND HISTORY

The FFTA-MAAF was operated from the mid 1960s through 1984 to conduct fire training
exercises (Refs. 31, 32). During the period of use, the site consisted of a crushed stone pad
approximately 200 feet by 200 feet in size with no subsurface liner. Historic aerial photographs
were reviewed to assess site use and surrounding features over time. The aerial photographs
indicate that the dimensions, configuration and features of the FFTA varied over time. Available
aerial photographs as well as comprehensive analysis of the aerial photographs is provided as
Appendix B. An overview of key features is provided below.

Some flammable liquids were stored at the site in drums until the next training exercise was
conducted. The aerial photographs from 1977 and 1984 indicate that these drums were stored to
the immediate east and southeast of the bermed fire pit. The 1984 aerial photograph depicts a large
quantity of drums at the site. This photograph is provided as Photograph 3-1. An overview of
historic site features is provided in Figure 3-1. Notable features include the drum storage area to
the east and southeast and the use of the areas around the perimeter of the pit for storage of
miscellaneous debris. In addition, there was a culvert located to the west of the site that flowed
through the levee; a drainage ditch formerly existed from the area northwest of the fire pit to the
culvert. Another culvert through the levee was located to the east. Remnants of this culvert are
still visible along the levee, and the vegetation and topography north of the levee provide
discernible traces of this former drainage from the airfield.

During its use, flammable liquids were dumped into the pit, ignited, then extinguished during fire
training exercises. The predominant materials used for the fire training exercises were petroleum
hydrocarbons, including JP-4, diesel, MOGAS (a generic term for motor gasoline often used to
refer to gasolines with lead alkyls) and gasoline.

In August 1982, 55 gallons of PCE were inadvertently poured into the fire training pit. The next
day it was pumped out of the pit prior to ignition. Hay was spread over the remaining liquid in
the pit (Ref. 33).

Soil sampling was conducted at the site in 1985 by the United States Army Environmental Hygiene
Agency (USAEHA, currently the Center for Health Policy and Preventative Medicine [CHPPM]).
The results indicated that chlorinated solvents (in particular, PCE) were present in soils at the site.
Six samples were collected from two areas, one sample of oil/water mixture from standing liquid
and three samples of sludge from inside the bermed fire training pit, and two soil samples from the
adjacent drum storage area. The sludge and soil samples were collected to a depth of 2 to 3
inches. Specific sampling locations were not identified. All six samples were analyzed for VOCs,
PCB, and RCRA metals. The concentrations of PCB and RCRA metals were below the detection
limit. Trichloromethane, t-1,2-DCE, and PCE were detected at concentrations ranging from 1,000
to 3,000,pg/kg. t-I,2-DCE was the only chlorinated compound detected in the drum storage area
outside the bermed pit. In addition, #2 fuel oil was detected at concentrations ranging from 50,000
to 300,000 pg/kg for samples inside and outside the berm (Ref. 34).
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3.1 Environmental Setting

The environmental setting for the FFTA-MAAF is described in terms of land features; nearby land
uses; topography and geology; climatology; vegetation, wildlife and wetlands; threatened and
endangered species; populations; groundwater; and surface water.

3.1.1 Land Features

The FFTA-MAAF is covered with soil and has a well-established grass cover; its location is not
readily discernible in the field. Since 1984, a new road and associated drainage ditch have been
constructed along the northern interior of the airfield. As shown in Figure 3-2, the new road runs
south of the boundary of the former pit while the associated drainage ditch transects it. With the
exception of the drainage ditch, and a wet, low area to the east of the pit (the wetness in this area
at that time may have been due to regional flooding), the surrounding area is relatively flat with
a gentle gradient to the south. Runoff from the former pit was observed flowing ihto this low area
by airfield personnel during the time period the pit was in operation (Ref. 35).

The United States Department of Agriculture Soil Conservation Service, in cooperation with the
Kansas Agricultural Experiment Station, has previously designated the soil type typically found at
MAAF in the area of FFTA as the Haynie Series of the Eudora-Haynie-Sarpy association. This
soil is described as very fine sandy loam soil which consists of deep, nearly level, calcareous soils
on flood plains along the rivers. These soils form in calcareous alluvium. In a representative
profile, the surface layer is light brownish-gray, very fine sandy loam about 10 inches thick. Light
brown-gray coarse silt loam is at a depth of 10 to 20 inches. Gray very fine sandy loam is at a
depth of 20 to 30 inches, and light gray very fine sandy loam is at a depth of 30 to 41 inches. All
of these layers are soft when dry and are very friable when moist. Grayish-brown silty clay loam
is at a depth of 41 to 47 inches. It is hard when dry and is firm when moist. Light brownish-gray
light silty clay loam is at a depth of 47 to 60 inches. This soil is easily tilled. It takes in water well
and releases it readily for plant use. It has high available water capacity and is subject to some
flooding (Ref. 36).

The soils encountered during the SI were consistent with the descriptions for the Haynie Series;
the soils observed had a light brown sandy surface underlain by organic silts, silty clays and clays.
However. in the area of the former pit, the upper soil layer was distinctively darker than
surrounding soils with a higher silt and organic content.

3.1.2 Nearby Land Uses

The area of the former fire training pit is within the boundaries of the airfield and is separated from
the properties to the north by a levee and an 8-foot, continuous chain-link fence that surrounds the
airfield. The nearest airfield building is over 2,000 feet to the southwest. No fire fighting training
has been conducted at the FFTA since 1984. The FFTA-MAAF is used to harvest a cultivated hay
meadow area with some invasion of species of native prairie hay that grows at the airfield. In
December 1994, a temporary fence was installed around the pilot test study area (as shown in
Figure 2-7). The area inside the fence is not currently used to harvest hay. Properties to the north
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are used for both private residences and farming. Private wells are located within approximately
one-half mile to the north of the installation boundary at this location. Four properties with a total
of eight private wells were initially identified -- two wells at two residences, three wells at the
speedway, one at a trailer home adjacent to the speedway, and two on a farm. An irrigation well
later went into service in the spring of 1994.

The property north of the FFTA-MAAF has been used as a racetrack for automobiles since the
early 1980s. The speedway was used for racing standard and mini-sized automobiles. A cursory
inspection of the speedway site by Berger (July 1993) identified an area just north of the track
containing approximately fifty 55-gallon drums. These drums were subsequently scattered
throughout the site as a result of the July 1993 flooding of the area. A former driver at the
speedway indicated that the blue drums located on the property were used for spectator and crew
trash (nonhazardous, solid waste) (Ref. 37). The majority of drums observed scattered at the
speedway are blue with also some black and yellow colored drums. The former driver also
indicated that some of the drums, not colored blue, were used for the storage of fuel to be used by
the racers. The drums containing fuel were reportedly stored in the center of the speedway or in
the vehicle maintenance pit area (depicted on Figure 3-3). There is an abandoned residence and
potentially a former well located near the southeast comer of the racetrack. No information on
the well has been located at this time.

Three groundwater wells are located at the speedway, one northwest of the track near the
grandstands, and two located at each end of the track (Ref. 38). The water from these wells were
used for dust control and vehicle washing and was not used for consumption. The KDHE sampled
the well located to the northwest of the track at the speedway (well R-1) on 4 April 1993 (Ref. 38).
Thewell was sampled because the owners applied for a public well permit and the county routinely
test wells before issuing a permit. The well is approximately 43-feet deep, is completed in
unconsolidated sands, and has a screened interval from 33 to 43 feet. The results of that sampling
indicated that chlorinated solvents were present as follows: PCE at 263 4g/l, DCE at 155 'Ug/l,
TCE at 36.8 ktg/l, benzene at 2.1 4Ig/lI, and vinyl chloride at 0.5 Uzg/l (Ref. 39).

3.1.3 Topography and Geology

The topography of Fort Riley and the surrounding area can be most easily described as a low plain
that has been eroded by streams and rivers. The area is designated the Osage Plains section of the
Central Lowlands physiographic province. The sedimentary bedrock strata dip gently to the west-
northwest. East-facing escarpments of more resistant rock units are separated by gentle, westward
sloping plains. The resulting topography can be divided into upland areas with bluffs along alluvial
valleys and lowland areas which consist of alluvial plains and associated terraces. The upland
areas are dissected by numerous intermittent and perennial streams; the lowland areas occur along
the banks of the major rivers in the area: the Republican River, the Smoky Hill River and the
Kansas River. Marshall Field and the FFTA-MAAF are located in the lowland areas where the
land surface is relatively flat. The topography of the area is shown in Figure 3-4, which also
shows the one mile radius of influence area and National Wetlands Inventory (Ref. 40). Whiskey
Lake. as depicted, is an oxbow lake of Kansas River and has been routinely dry since at least the
1950s. However, when flooded, this area will retain water as indicated in the March 1960 and
July 1993 regional flooding. During the July 1993 flooding, water was retained for approximately
5 months thereafter.
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Characterization of the geology and bedrock topography of the FFTA-MAAF area during the
course of this investigation has included various geotechnical and geophysical techniques in
addition to visual classification of materials encountered during drilling operations. The techniques
employed to provide data for interpretations of the site's geology and bedrock topography are
discussed in detail in: Section 3.1.3.1 Geotechnical Testing of Subsurface Soils; Section 3.1.3.2
Geophysical Surveys; and Section 3.1.3.3 SCAPS/CPT.

All of Marshall Field is located on alluvial deposits of the Kansas River. These deposits provide
relatively flat lowland topography for the FFTA-MAAF area. Were it not for the man-made
features such as the levee to the north and the drainage ditch transecting the FFTA-MAAF, relief
would generally be less than a few feet. A topographic map of the area investigated during the SI
and ESI, generated with 2-foot contour intervals, is presented in Plate 2. The alluvial deposits
underlying the FFTA-MAAF are on the order of 70 to 80 feet thick based on Site Characterization
Analysis Penetrometer System (SCAPS) probe pushes to refusal.

The unconsolidated alluvial deposits consist predominantly of sands, with occasional clay and silt
layers and lenses. This is supported by visual classification of soils during borehole drilling to
depths of up to 30 feet below ground surface (bgs), available boring logs from private wells, and
cone penetrometer data from the surface to the top of bedrock. In general, three units were
encountered within the first 20 feet. Typically, clays and silts were encountered in the upper 1 to
6 feet, silty fine to medium sand was encountered down to approximately 10 to 15 feet, followed
by fine to coarse sand and occasional gravel. Laboratory geotechnical testing of soils (grain size
analysis) from the FFTA-MAAF also supporti this with clay generally found in 1 to 3 foot
samples, clay and silt/sand mixtures found in the 4 to 6 foot samples, and sand sometimes mixed
with silt in samples greater than 10 feet. Groundwater in the alluvial material is generally found
around 15 feet bgs.

Since no borings were advanced past approximately 30 feet bgs, there has been no direct
observation of unconsolidated material between 30 feet bgs and bedrock. However, seismic data
indicate a discontinuous clay layer ranging in depth from approximately 30 to 55 feet below ground
surface. Both the seismic survey and the SCAPS cone penetrometer survey indicate that this clay
layer is'laterally discontinuous.

The bedrock underlying the area consists of interlayered beds of shales and limestones (Ref. 41).
These formations dip gently (less than 10 degrees) to the west-northwest. This pattern of
interbedded limestones and shales continues to depths of several hundred feet. Although none of
the borings at the FFTA-MAAF were drilled to bedrock during this investigation, a USACE boring
located approximately 1 mile to the south of the FFTA-MAAF encountered bedrock consisting of
limestone (Ref. 42). The geologic literature for the area do not mention karst features being
present in the limestone formations. Further, no indications of karst features or terrain were
identified during map review and field surveys.

The bedrock of the area and under the site has been eroded by major rivers and streams. In order
to characterize the topography of the eroded bedrock surface, a seismic reflection survey was
performed. Depth control was obtained from electrical resistivity soundings and SCAPS probe
pushes. The results of the seismic survey indicate that the bedrock surface slopes downward from
south to north, with an overall decrease in elevation of about 10 feet from slightly south of the
FFTA to slightly north of the levee (a distance of approximately 700 feet). There are two north-
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trending troughs, one to the east and one to the west of the FFTA. The maximum relief of the
bedrock topography is approximately 13 feet.

Cross section A-A' (Figure 3-5 plan view), depicts the geology of the FFTA and the area to the
north (hydraulically downgradient). The cross section profile is shown in Figure 3-6. The bedrock
topography depicted in the cross section represents the results of the geophysical survey. The
geologic information was derived from borings/wells including D-83-116 (drilled for the
construction of buildings located southeast of the airfield, Ref. 42), A-84-110 (drilled for the
installation of the new road that runs adjacent to the FFTA, Ref. 43), COE-B2 (drilled in 1941 for
the installation of the levee, Ref. 44), and R-1 and R-2 (private wells on the speedway property,
Ref. 45). Boring D-83-116 was located approximately 5,300 feet south of the FFTA, and was
drilled to a depth of 65 feet below ground surface (or an elevation of 998 feet above mean sea level
(MSL)). Boring D-83-116 was located near the intersection of the two runways shown on Figure
3-4, which was estimated by measuring 5,300 feet south of the FFTA, although boring D-83-116
is not shown on the figure. Bedrock was encountered at a depth of 61 feet below ground surface,
and was described as light gray, soft, weathered limestone.

3.1.3.1 Geotechnical Testing of Subsurface Soils

All soil samples collected as part of the pilot test study were classified according to the Unified Soil
Classification System (USCS). Two methods were utilized for classifying the soils: a visual
geologic log generated by an on-site geologist, and geotechnical tests performed at a laboratory.
Visual logs of the borings are provided in Appendix E.

During baseline soil sampling for the pilot study at the MAAF-FFTA, disturbed soil samples from
12 soil borings (SB-01 through SB-12) at depths of about I to 3 feet, 4 to 6 feet, and 10 to 12 feet
were submitted for grain size analyses (as shown in Table 6-3). The ASTM-D422 analytical
method [Method for Particle-Size Analysis of Soils] was performed on all of the baseline boring
samples. The laboratory results for these analyses are included in Appendix G.

Disturbed and undisturbed soil samples were collected from the eight borings that were eventually
constructed into the pilot study wells (SVE-I through SVE-3, BVW-1 through BVW-4, and IW-1).
The samples were sent to a laboratory for geotechnical testing in order to obtain their soil
classification as shown in Table 3-1. The undisturbed samples were collected at depths of about
I to 3 feet below grade. This involved the use of a thin walled tube sampler continuously driven
at a constant rate to obtain a 2-foot long sample. The disturbed samples were collected at depths
of approximately 4 to 6 feet, 10 to 12 feet. and 6 inches above the water table. The geotechnical
analyses ASTM-D422 and ASTM-D42 1 [Practice for Dry Preparation of Soil Samples for Particle-
Size Analysis and Determination of Soil Contents] were performed on these samples. In addition
to grain size distribution, the undisturbed samples were analyzed for Atterberg Limits. These tests
were selected to quantitatively evaluate the permeable properties of the upper soils. These data
are also presented in Table 3-1. These geotechnical parameters were obtained to assess the
existence of an impermeable clay cap. The laboratory results for these analyses are included in
Appendix G. Impermeability of the upper soils is an important factor to the pilot test study as it
restricts air flow from the surface which may cause short circuiting of bioventing and SVE
operations.
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Figure 3-7 is a profile and Figure 3-8 is a cross section (B-B') of the FFTA compiled from the
geotechnical analyses of all the pilot test study wells (BVW-1 through BVW-4, SVE-1 through
SVE-3, and IW-1) and baseline borings SB-01, SB-07, SB-11, and SB-12. One to 3 feet was
classified as low plasticity clay (CL) in boreholes BVW-1, BVW-2, BVW-3, 1W-i, SVE-2 and
SVE-3, and SB-11 and SB-12; as high plasticity clay (CH) in SVE-1; and low plasticity silt (ML)
in BVW-4, SB-01, and SB-07. The analyses showed that low plasticity clay extended to a depth
of 6 feet in boreholes BVW-1, BVW-2, SVE-1, SVE-2, and 1W-1. BVW-3 analyses showed silty
sand (SM) from 4 to 6 feet. Analyses from BVW-4, SVE-3, SB-01, SB-07, SB-1i, and SB-12
showed either silt or sandy silt (ML). Analyses indicated a classification of sand - silty sand (SM),
poorly graded sand with silt (SP-SM) or poorly graded sand (SP) - for all boreholes on this cross
section below 10 feet.

The geologic units in Figure 3-8 were defined based on the general USCS classification (e.g.
poorly graded sand (SP)). However, the lower hydraulic conductivity materials - low- and high-
plasticity clay and low-plasticity silt -- were grouped together. In part this was because the low
plasticity silts in the upper 3 feet of the FFTA have a clay content of between 30 and 50 percent.
In addition, based on grain size distribution, the soil sample collected from BVW-4, for example,
contained 3 percent sand, 88 percent silt, and 9 percent clay and was classified as silt (ML).
However, the liquid limit of 26 and plasticity index of 3 characterize this soil sample on the clay-
silt boundary of the Plasticity Chart (nearly on the "A" line). Either a high-clay-content silt or a
classification on the clay-silt boundary of the Plasticity Chart would cause these materials to act
as a relatively impermeable barrier. Therefore, for ease of comparison, all of the low plasticity silts
were grouped with the clay materials.

3.1.3.2 Geophysical Surveys

Geophysical surveys were performed at MAAF to gain an understanding of the topography of the
bedrock surface underlying the alluvial material and evaluate the presence of low permeability
layers in the alluvial materials. The geophysical surveys at the FFTA consisted of five lines of
seismic reflection and 14 locations where electrical resistivity soundings were performed. The
locations four cross sections based upon the seismic data - C-C', D-D', E-E', and F-F' -- and the
resistivity points are depicted in Figure 3-9. Lines C-C', D-D', and F-F' are coincident with three
of the seismic survey lines. Cross section E-E' was interpolated between the lines of section D-D'
and the unlabeled line southwest of line C-C' (seismic Line 1 (10,000) in Figure 2-3.) Details of
the geophysical data are the Technical Memorandum Preliminary Interpretation provided in
Appendix A. The results of the geophysical surveys were used to estimate the depth to bedrock
within the study area. In general, the seismic reflection data provides a more detailed analyses of
the bedrock surface than the resistivity data since each seismic line consists of data points spaced
5 feet apart (while the resistivity data provides a depth to bedrock evaluation at one point for each
location). Interpretation of the geophysical data produced depth to bedrock projections beneath
each data point. The depth to bedrock projections were corrected for surface elevation and used
to generate an initial bedrock topographic map for the study area. This topographic map is shown
in Figure 2-6 (which is Figure 2 in Technical Memorandum #5 provided in Appendix A.

The data presented in plan view in Figure 2-6 were then used to generate a three-dimensional view
of the bedrock surface, looking from south to north. This projection of the bedrock surface is
shown in Figure 3-10 and it includes the seismic resistivity data. Also, some of the key present
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and former features of the FFTA are shown in the plan view above the bedrock surface and
projected vertically onto the top of the bedrock surface.

The depth to bedrock interpretation from the geophysical data was then compared to the depth to
bedrock information obtained from the SCAPS subsurface probe pushes described in the next
section. The depths to bedrock determined by the SCAPS penetrations differ from the depths
predicted by the surface geophysical surveys, with the SCAPS pushes exceeding the predicted
depths by about 15 to 25 feet. The most likely explanation is that the velocity assumed for the
seismic waves through the alluvium when interpreting the seismic reflection data was less than the
actual velocity. This means that the interpreted thickness was less than the actual thickness of the
alluvium.

Table 3-2 compares the depths to bedrock based on the depth of the SCAPS pushes relative to the
depth to bedrock predicted from the bedrock topography map developed from the initial seismic
reflection and surface resistivity surveys. The depths of the SCAPS pushes, representing a
minimum depth to bedrock, were then used to make adjustments to the bedrock topography map.

The adjustments to the bedrock topography were accomplished in the following steps. Five SCAPS
push points (CP-, CP-4, CP-5, CP-6, and CP-9) were chosen to compare to the seismic data
because they were along seismic lines in areas where the bedrock reflectors are clearly identifiable
on the seismic traces. The maximum difference between the seismic depth to bedrock and the
SCAPS depth to bedrock was calculated and that difference was added to all of the seismic data.
Points CP-4, CP-6, CP-7, and CP-9 were used to perform the same manipulation on the resistivity
data. Then the revised seismic and resistivity data were contoured. The results of these
adjustments are presented as a revised bedrock topography map (Figure 3-11).

The revised bedrock topography map was compared with the initial bedrock topography map
(Figure 2-6) to determine whether changes in the character of the bedrock surface occurred. The
gross features of the maps are similar: the bedrock topography generally slopes from south to
north; there are two north-trending troughs, one to the east and one to the west of the FFTA, and
the local highs and lows are still present at the same locations (with slightly modified shapes).

The bedrock topography slopes from south to north along the alluvial valley because it was cut that
way by the erosion of the river. It also slopes from the east to the center of the alluvial valley,
again due to erosion. The bedrock layers slope west-northwest beneath the eroded surfaces.

Figures 3-12, 3-13, 3-14, and 3-15 are four geologic cross sections derived from the seismic data
and the available boring logs. The locations of these cross sections are shown in Figure 3-9.
These cross sections are based on seismic Lines 2, 3, and 4, and a point on Line I (the point E on
line E-E'.) These lines provide east to west views of the geology across the site and downgradient
of the site (lines C-C' and D-D'); as well as north to south views through the site (E-E') and east
of the site (F-F').

The vertical scales are exaggerated to highlight changes in the bedrock surface. The bedrock
topography in these cross sections exhibits a maximum relief of approximately 13 feet. The
variation in ground surface elevation at each of the seismic trace data points on these lines are
incorporated into these figures.
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In general, the bedrock surface slopes downward from south to north, as exemplified by the
approximately 10-foot decrease in elevation from the southern tip of section E-E' to the western
end of D-D', a distance of approximately 700 feet. The seismic data indicate a discontinuous clay
layer ranging in depth from approximately 45 to 55 feet below ground surface, although it is
depicted to be encountered locally as shallow as 30 feet below ground surface. Both the seismic
survey and the SCAPS cone penetrometer survey indicate that this clay layer is laterally
discontinuous. Therefore it is likely that any DNAPL constituents, if they were present, would
migrate vertically downward to the bedrock surface and settle in the nearest topographic low.

3.1.3.3 SCAPS/CPT

The SCAPS rig was used as follows: 1) to look for DNAPLs, 2) to collect deep alluvial
groundwater screening samples for groundwater quality evaluation in the alluvial materials
immediately overlying bedrock, and 3) to collect CPT/resistivity data to evaluate geologic layering
of the alluvial materials between the ground surface and the top of bedrock. In addition, the data
collected with the SCAPS rig provided depth to bedrock control to calibrate the data generated
from the geophysical surveys. Analytical results of the SCAPS investigation to look for DNAPLs
and to collect deep alluvial well screening samples are discussed in Section 5.3 and in Technical
Memorandum #5 and Addendum, which are provided in Appendix A.

The nine locations for the SCAPS groundwater screening, CP-1 through CP-9, are depicted on
Figure 3-11. Four of these locations (CP-4, CP-5, CP-6, and CP-9) were also selected for the
collection of CPT and electrical resistivity data. The CPT/resistivity samples were collected at
separate, undisturbed locations several feet from the equivalent groundwater screening push
locations. The CPT and resistivity devices are mounted on a single probe, and the data from the
two are collected simultaneously during a single push.

Table 3-3 lists the actual depths at which refusal was encountered during SCAPS probe pushes
during both CPT/resistivity and groundwater screening pushes. The SCAPS push depths ranged
from 47.6 feet to 72.4 feet with an average penetration depth of 66.9 feet. Since the depth of
pushes varied at a single location (e.g., CP-4 - pushes of 53, 65, and 72 feet), the depths of the
SCAPS pushes are not definitely associated with the top of bedrock. Rather, they are indicative
of the minimum depth at which the top of the bedrock surface occurs.

After each CPT/resistivity push was completed, the data was printed out in the form of a depth
profile. Copies of these printouts are provided in Appendix A (Figures 2 through 5 of the
Addendum to Technical Memorandum #5). The CPT data identified few clay layers at the site,
and did not identify any clay layers greater than a few feet in thickness below a depth of 30 feet.
The CPT data indicate that the alluvial materials consist principally of sands and sand mixtures.

The CPT data confirm both the presence and discontinuous nature of the clay layers beneath the
site. As an example, at locations CP-4 and CP-5, a 3-foot-thick layer of fine-grained material (silt
or clay) was recorded between 20 feet and 30 feet; however, this layer is thin to nonexistent at
locations CP-6 and CP-9.

Tables 3-4 to 3-7 compare the stratigraphy of the first 20 feet of the CPT pushes CP-4, CP-5, CP-
6. and CP-9, respectively, with the stratigraphy as noted by visual classification from the nearest
soil boring and/or extraction well boring (SB-05, SVE-1, or SVE-2). Note that in all cases, the
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stratigraphy begins at zero feet with a clay-rich unit and grades to sand by about 15-feet deep.
In general, the closer the CPT push to the soil boring, the greater the correlation.

3.1.4 Climatology

The annual precipitation in the Fort Riley area ranges between 17 and 49 inches, and the
temperature ranges between -32 degrees Fahrenheit (OF) and 115 OF. Average annual precipitation
is approximately 31 inches. The 24-hour rain events can exceed 3.5 inches (Ref. 46).

The prevailing wind directions vary. The winds are predominantly from the south and southwest
for ten months of the year, with winds predominantly from the north during the months of
February and March. Mean wind speed is fairly constant at 8 miles per hour with a normal
maximum of 12 miles per hour (Ref. 47).

3.1.5 Vegetation, Wildlife and Wetlands

Land cover on the undeveloped portions of Fort Riley consist primarily of grassland or woodland,
with very little acreage devoted to crop production. Cropland on the post is planted primarily as
wildlife food plots or as a firebreak between private and federal lands. Grasslands are comprised
of native prairie species, of cool-season tame grasses, and of naturally invaded grasses (Ref. 48).

The upland plateau is covered with grasses and forbs. Trees are generally small and limited to
ravines or stream corridors. Numerous small ponds are present. In steep areas, the soil has been
removed by erosion, and the bare bedrock formations are exposed. Wildlife inhabiting the area
are predominately prairie species. However, because of the interspersed woodlands, sylvan
species are also present. Most species present when Fort Riley was settled in the mid-1800s still
occur here. Some large mammals, such as the bison, grizzly bear, and gray wolf, have been
extirpated.

The lowland valleys have larger trees and numerous waterways that attract waterfowl. Two large
manmade lakes now flank Fort Riley - Milford Lake on the Republican River in the west and
Tuttle Creek Lake on the Big Blue River in the east.

The wetlands within 1 mile of the FFTA identified on the National Wetlands Inventory (Ref. 49)
are shown and identified on Figure 3-4. Wetlands downgradient of the FFTA are limited to the
oxbow and a small pond, both located to the north of the site, and wetlands adjacent the Kansas
River. located west of the site. All of these wetlands are of the Palustrine system and are described
below with their respective National Wetlands Inventory Classifications. These classifications are
provided in the legend for Figure 3-4 and are also designated in Table 3-8.

Oxbow Wetlands (PABG. PEMA. PEMC. and PUBF). An oxbow is located north, northeast of
FFTA. The wetlands in the oxbow include a large area of the aquatic bed class with an
intermittently exposed water regime (PABG). This area is located within the topographic
boundaries of Whiskey Lake. Other intermittent wetland areas of the oxbow include emergent
class wetlands which are either temporarily (PEMA) or seasonally flooded (PEMC) and
unconsolidated bottom class wetlands which are semi-permanently flooded (PUBF).
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Small Pond (PUBF). A small pond is located approximately 0.5 miles northwest of FFTA
classified as unconsolidated bottom wetlands with a semi-permanently flooded water regime.

Areas adjacent to the Kansas River (PSSA). The Kansas River is located 0.4 miles west of the
FFTA. Within the river boundary are several areas of scrub shrub wetlands with a temporarily
flooded water regime.

3.1.6 Threatened and Endangered Species

The United States Fish and Wildlife Service (USFWS) completed a survey in 1992 of threatened
and endangered species that could potentially occur on Fort Riley (Ref. 50) The USFWS
concluded that eight federally-listed species, two category 1 candidate species and fourteen
category 2 candidate species may potentially occur on Fort Riley. Of the species that may
potentially occur, two federally-listed category 1 and eleven category 2 species are documented
on Fort Riley. These species that are documented to occur on Fort Riley are included in Table 3-9
and are described below (Ref. 51).

Endangered and Threatened Species. Endangered species are defined as those species in danger
of extinction throughout all or a significant portion of their range. Threatened species are defined
as species that are likely to become endangered within the foreseeable future throughout all or a
significant portion of their range. Two federally-listed species, the bald eagle (Haliaeetus
leucocephalus) and the peregrine falcon (Falcon peregrinus) have been confirmed to occur on Fort
Riley. Surveys have documented wintering bald eagles using mature trees or large snags along the
Republican and Kansas Rivers, and along the Farnum and Madison Creek coves at Milford
Reservoir. One peregrine sighting was made by Fort Riley Natural Resources Division staff in the
southeastern portion of the installation, and another sighting occurred along the Kansas River
upstream from Marshall Airfield.

Candidate Species/In Need of Conservation (SINC). Category 1 species are species for which
scientific evidence has been collected indicating the need to list that species, but the species has not
yet been proposed for listing. Candidate species (federal category 2) are defined as those species
under review for listing as a federal threatened or endangered species. Two federally-listed
category 1 and eleven category 2 species have been documented to occur on Fort Riley. These
species and their preferred habitats are as follows:

Topeka Shiner (Notropis tristis). This small minnow prefers large, clear pools near the
headwaters of small streams that maintain a stable water level due to weak springs. The
Topeka shiner is proposed for state listing as a threatened species.

0 Sturgeon chub (Macrhybopsis gelida). This small minnow inhabits turbulent areas where
shallow water flows across sandbars. Sturgeon chubs are also state-listed as threatened.

* Loggerhead Shrike (Lanius ludovicianus). This bird has a preferred habitat of grassland
areas with scattered woody vegetation or shrubland fields.
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0 Black Tern (Chlidonias niger). This bird species has a preferred habitat of large wetland
areas with an even mixture of emergent vegetation and open water. Black terns were
irregularly seen during the spring of 1992 by Natural Resources Division Staff.

0 White-faced Ibis (Plegadis chihi). This medium-sized wading bird utilizes small ponds
and shorelines for resting and feeding on aquatic prey items. The white-faced ibis is also
state-listed as threatened.

* Henslow's Sparrow (Ammodramus henslowii). This small bird prefers to use tallgrass
prairies and nest in dense, tall herbaceous vegetation.

0 Texas Horned Lizard (Phrynosoma cornutum). This lizard has a preferred habitat of dry,
flat, sandy, or rocky surfaces, and little vegetation. This lizard was observed in two
occasions during the summer of 1992; one in Training Area 14 and once alongside Vinton
School Road, just east of its intersection with Trainfire Road.

* Regal Fritillary Butterfly (Speyeria idalia). This insect inhabits moist prairie meadows
and is often associated with milkweeds, prairie coneflowers, and thistle.

0 Prairie Mole Cricket (Gryllotalpa major). This insect prefers tallgrass prairie, usually
unmowed or ungrazed, with silt to sandy-loam soils. Prairie mole crickets were found at
two sites in the northwestern portion of the post. One was in Maneuver Area J, and the
other was in Maneuver Area N.

* Ferruginous hawk (Buteo regalis). This hawk spends much of the time sitting on low
perches or soaring high overhead, around farmland, marshes and other open areas.

* Northern goshawk (Accipiter gentilis). This hawk is primarily a bird of northern forests.
When in Kansas it prefers wooded areas where it hunts below treetop level.

0 Western burrowing owl (Athene cunnicularia). This grassland owl nests in ground
burrows, usually abandoned prairie dog dens. It feeds upon insects and rodents.

0 False map turtle (Grptem'spseudogeographica). This turtle occurs in slow moving rivers
and oxbow lakes. An abundance of aquatic vegetation and basking sites is required.

Of the two federally designated endangered or threatened species, the bald eagle and the peregrine
falcon, respectively, have the potential to use the lands along the Kansas River for nesting and
eating. However, there has been no observed nesting of either species in areas downstream of the
FFTA-MAAF. While the bald eagle feeds principally on fish and would be expected to stay close
to the Kansas River, the peregrine falcon feeds on small land mammals and may feed on areas of
land closer to the FFTA-MAAF. Of the candidate endangered species, the loggerhead shrike, the
black tern,, the white-faced ibis, the sturgeon chub, the ferrugineous hawk and the false map turtle
use habitats that occur around the FFTA-MAAF or along the Kansas River downstream of the
FFTA-MAAF. However. none of the candidate species, except the false map turtle, have been
documented in the area of the FFTA-MAAF. The false map turtle is known to occur in the Kansas
River near FFTA-MAAF and is presumed to. breed there as well. The state of Kansas has
designated the Kansas River at Fort Riley as critical habitat for the sturgeon chub. The remaining
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candidate species have habitats in the uplands or tall prairie grasses, which do not occur in areas
downgradient or downstream of the FFTA-MAAF.

3.1.7 Populations

MAAF is an active army airfield. MAAF includes all activities to support the living and working
population of an airfield. Fort Riley has over 20,800 military personnel and workers plus 7,600
on-post dependents (Ref. 52). MAAF has 1,019 workers including 941 military, 55 civilian, 37
contractors, and 20 dependents with the majority of these personnel housed on Main Post, which
is northwest of MAAF across the Kansas River. The nearest on-post housing is approximately 0.5
miles southwest of the FFTA.

The lands surrounding MAAF consist of undeveloped lands, farmlands, and nearby towns. In
addition to the other cantonment areas of Fort Riley (all of which are within 4 miles), the following
towns are located within 4 miles of the FFTA-MAAF: Junction City (adjacent to the south,
including Grandview Plaza) and Ogden (approximately 3.8 miles to the northeast).

The approximate populations of the surrounding major towns are: Junction City with 20,604,
Grandview Plaza with 1,233, and Ogden with 1,494 (Ref. 53).

Junction City is located in Geary County and Ogden is located in Riley County, and according to
the 1990 census data, there is an average of 2.58 persons per residence in Riley County and 2.71
persons per residence in Geary County.

There are a few private residences scattered in primarily agricultural land areas north of the FFTA-
MAAF. However, the property adjacent to the installation boundary north of the FFTA-MAAF
is an active speedway for racing motor vehicles.

3.1.8 Groundwater

This section provides an overview of groundwater resources and users around Fort Riley.
Groundwater is the primary source of drinking water for Fort Riley and many of the surrounding
communities. Alluvial sand and gravel deposits in the lowland areas are excellent aquifers in the
area. In the upland areas, limestone formations are tapped as sources of water. Potential users
of the alluvial aquifer and the limestone bedrock aquifers are identified below. As outlined in the
EPA Guidance, groundwater users were evaluated within 4 miles of the FFTA-MAAF. Regional
groundwater flow for the alluvial acquifer is shown in Figure 3-16 (Ref. 54). There is a general
flow along the Kansas River to the north and east.

3.1.8.1 Alluvial Aquifers

Fort Riley and the communities of Junction City and Ogden rely on groundwater withdrawn from
alluvial materials for their municipal drinking water supplies. Fort Riley has eight active wells,
Junction City has nine active wells, and Ogden has three active wells (Refs. 55, 56, 57). Ogden
also provides water to a rural water district in Riley County.
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Figure 3-17 shows the general boundaries of the alluvial deposits in the Fort Riley area (Ref. 46),
along with the locations of public drinking water wells or wellfields (see also Plate 3). As shown,
the wells for Fort Riley are within 4 miles of the FFTA-MAAF. The nearest public water supply
well is located at MAAF and is within 1 mile of the FFTA-MAAF. This well is located east of
the airfield and south of the FFTA, near Interstate 70. The well at MAAF is only used to service
the airfield in the event of an emergency affecting the Fort Riley water distribution system as a
whole. There are no other private or public supply wells at MAAF. The producing well field for
Fort Riley is located west of Main Post along McCormick Road in the Camp Forsyth area. The
supply system consists of six older wells (referred to as the Main Post wells brought on-line from
1928 to 1943) and two new wells located approximately 1,300 feet west of the Main Post wells
(brought online in 1993). Two former wells located further west towards Camp Forsyth were
removed from service in 1993 but may still be used for irrigation. The Fort Riley drinking water
wells are located approximately 3 miles from the FFTA. Within the Fort Riley system identified
above, the water from the wells is mixed as part of the distribution throughout the supply network.
There are no data on the wells to indicate that any one well contributes more than 40 percent of
the annual system capacity (Refs. 58, 59, 60, 61). The wells for Ogden and Junction City are
greater than 4 miles from the FFTA-MAAF.

The majority of private residences within 4 miles of Fort Riley are located within the boundaries
of the public water supply systems. The boundaries of public water supply systems within 4 miles
of the FFTA-MAAF are shown on Plate 3. An 8-inch line from Junction City provides all of the
water to Grandview Plaza, which has no wells. Areas outside the boundaries of the public water
supply systems rely on private wells.

During the IWSA, private residences within a 4-mile radius outside the areas served by public
water were described. For the SI, the number of private wells within 4 miles of the site in the
downgradient direction was refined. A private well survey was conducted during January 1994
to determine how many residences do not rely on a public water supply system. The area in which
a private well survey was conducted includes the boundaries of the Kansas River to the north and
west, Clark's Creek to the east, and the levee to the north of MAAF. Records from the KDHE,
Bureau of Water were investigated for water well records within this area. The area of concern
for these well records is located within the Township number 11 and Range number 6. All water
well records on file with the KDHE within this township and range were obtained (Ref. 45). This
included six domestic wells and one public water supply well. Of these seven wells, bedrock was
encountered at a depth of 15 feet at one location, and the well was completed in a deeper limestone
formation. The remaining wells are completed in alluvial deposits. In addition, the number of
residences within this area were evaluated by reviewing 1993 aerial photographs from the USACE
as well as USGS topographic maps. A total of 14 residences were identified. While only six well
record reports were obtained, it is assumed that the remaining eight residences are also using
private well water. There is no other information available in state files. The exact locations of
the wells in the state records is not known, and locations and or current use of the wells has not
been field verified by the state.

An irrigation well was placed into service in the spring of 1994. This well is located
approximately 2,400 feet north of the FFTA-MAAF. According to the farmer who operates the
irrigation well and the gauge on the well, the well has pumped approximately 22 million gallons
of water from July to September 1994. This well record was obtained later (Ref. 45).
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Aquifer Tests

Several aquifer tests were performed between 1974 and 1989 at three areas within the vicinity of
Fort Riley, as well as, on-post. These tests were performed by contractors to the USACE, Kansas
City District for the purpose of constructing a water supply well system for Junction City, Kansas
and the army post at Fort Riley. Aquifer tests were also performed at MAAF for the purpose of
potentially constructing a small groundwater production facility for use during airfield operations.

A 10-hour pump test was performed at the MAAF in March 1983. The test was comprised of
pumping a test well at a rate of 1,000 gallons per minute (gpm) while monitoring four wells in the
vicinity of the test well. The transmissivity values ranged from 203,894 to 367,304 gallons per
day per foot (gpd/ft); the storativity values (which are unitless) ranged from 0.062 to 0.2 (Ref. .62).

A 7-day pump test was performed in 1975 at test wells installed along a section of McCormick
Avenue, west of Camp Forsyth. The test was comprised of pumping a test well at a rate of 1,250
gpm while monitoring numerous wells in the vicinity of the test well. Twelve piezometer holes
were drilled in 1974 and 14 test holes were drilled in 1975. The transmissivity values ranged from
275,000 to 767,440 gpd/ft; the storativity values ranged from 0.23 to 0.45 (Ref. 63).

Several pump tests were performed in the expansion well field east of the existing Main Post Well
Fields (east of MP-1) within the town of Junction City, Kansas in 1984 and 1989. The pump rates
varied from 1,000 to 1,056 gpm. The tests lasted from 300 to 660 minutes. Piezometers were
drilled for monitoring and selection of pumped well. The transmissivity values ranged from
159,331 to 659,197 gpd/ft; the storativity values ranged from 0.000126 to 0.0143 (Ref. 64).

3.1.8.2 Groundwater Gradients

A description of the regional groundwater flow presented in Section 3.1.8 showed a general flow
along the Kansas River to the north and east. This section presents site-specific information on
measured groundwater directions and gradients. As is discussed in this section, the local
groundwater flow includes a north-northwest component. This flow pattern on a local scale may
be due to factors such as the pumping well I-I producing an artificial gradient opposite the regional
flow pattern, certain reaches along the Kansas River to the northwest of the FFTA behave, at times
as a gaining stream in which the water level in the river is lower than the water level in the aquifer,
or a groundwater divide may exist at the FFTA.

Groundwater levels were initially measured in all the seven on-post wells located to the north and
downgradient of the airfield during the SI activities in October 1993. As a follow up to the initial
SI activities, these were measured for a second and third time in January and March 1994. To
assess changes in groundwater elevations and the potential impact on groundwater flow directions,
the seven monitor wells at the FFTA-MAAF were monitored monthly as part of the ESI from June
1994 through April 1995. Four additional shallow wells (FP-94-08 through FP-94-1 1) were
installed north of MAAF on the off-post properties in August 1994. Along with an on-post
piezometer (FP-94-12PZ) installed outside the northwest comer of the airfield northwest of MAAF
near the Kansas River in July 1994, these were included in the monthly groundwater level
measurements beginning in September 1994. The elevation of the water table in each of the on-
post wells and piezometer and off-post wells taken as part of the SI and ESI are presented in Table
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3-10. This table also includes the depth of the well and the elevation of the top of the PVC riser
(from which all measurements were made).

Groundwater levels during the SI activities in September and October 1993 were significantly
higher than normal due to regional flooding that occurred in July 1993. The seven on-post monitor
wells (FP-93-01 through FP-93-07) indicate that normal groundwater depths are about 18 to 20 feet
beneath the surface as measured since June 1994. Depth to groundwater was 8 to 9 feet in October
1993, approximately 12 feet in January 1994, and approximately 19 feet in January 1995.

Groundwater levels were measured in the monitoring wells on 20 occasions between October 1993
and April 1995. Table 3-10 presents only data collected through January 1995, including six
weekly groundwater elevation measurements taken during the pilot test study operation. Figure
3-18 depicts a groundwater gradient map using the October 1993 data. The groundwater level was
exceptionally high due to the July 1993 flooding. The nearby speedway was under water, which
is evidence of the flooding. The second set of groundwater levels measurements were taken on
6 January 1994 when the speedway was not flooded. Figure 3-19 depicts a groundwater gradient
map using the 6 January 1994 data. The groundwater elevations dropped by approximately 3 feet
between the two dates of measurement. Additional groundwater level measurements taken since
that time reveal that levels dropped an average of 5 feet by March 1994 and 7 feet by May 1994
since the initial readings in October 1993. Overall, the data indicates that locally the groundwater
flows toward the north-northwest.

From June 1994 through April 1995, groundwater level measurements were made on a monthly
basis. The measurements were taken at the seven on-post wells only through August 1994. From
September 1994 through April 1995, these were augmented by measurements taken at the on-post
piezometer (FP-94-12PZ) and four off-post wells (FP-94-08 through FP-94-1 1). Groundwater
gradient maps developed from these measurements through January 1995. are presented in Figures
3-20 through 3-27. As seen in these figures, groundwater generally flows locally in the north-
northwest direction.

Kansas River Measurement

On 29 July 1994. a groundwater level measurement in the piezometer was coordinated with the
elevation of the Kansas River (this location was not the same as that of the gaging station
mentioned below). The groundwater elevation in piezometer FP-94-12PZ was taken concurrently
with the surface water elevation in the Kansas River at a location closest to the piezometer. The
groundwater elevation in the piezometer (N267.983, E2350.637) was 1,039.56 feet above mean
sea level (MSL). The surface water level elevation in the Kansas River at that location (N268.072,
E2350.471) was 1.039.02 feet above MSL. The percent difference between these measurements
is about 0.05 percent.

Gaging Data

The Kansas River gaging data provided in Appendix C also correlates closely with groundwater
level measurements taken between January 1994 and January 1995. Table 3-10, which shows all
groundwater elevations for all wells and the piezometer, also shows Kansas River water level data
taken at the gaging station between Main Post Landfill and Marshall Field (Latitude 390309,
Longitude 0964633) on the same dates that groundwater elevations were measured in the wells and
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the piezometer. The levels were all within 0.2 percent of each other, demonstrating that
groundwater elevations in the wells and piezometer closely reflect changes in water levels in the
Kansas River during that time period. Because piezometer FP-94-12PZ is located close to the
Kansas River, the groundwater levels in the piezometer reflect impacts due to changes in water
levels in the Kansas River more quickly than the monitor wells.

Effect of Pilot Test Study

To determine whether operation of the pilot test study systems had an affect on groundwater levels,
groundwater elevations were examined over the period of the pilot test study that was conducted

.at AOC- 1 and AOC-2. It was concluded that the pilot test study had negligible impact on the
groundwater elevations. The 60-day AOC-1 pilot test study occurred from 14 November 1994 to
16 January 1995. Within this period, the SVE system operated from 14 to 17 November, 1994,
and the air injection system operated for the entire duration of the pilot test study (except during
the two in-situ respiration tests). The AOC-2 system was initiated 30 days after the startup of
AOC-1. The duration for this operation was 30 days, from 14 December 1994 to 16 January
1995, the end date of the pilot test study at AOC-1.

Weekly measurements were made at nearby wells (FP-93-04, FP-93-05, and FP-93-06) from 16
December 1994 through 17 January 1995, the period when the SVE system was in operation at
AOC-2. Monitor wells FP-93-04 and FP-93-05 were selected because well FP-93-04 is located
in the center of AOC-1 and well FP-93-05 is located in the center of AOC-2. Well FP-93-06 is
located approximately 470 feet from AOC- 1 and 230 feet from AOC-2. The data from well FP-93-
06 was used for background comparison data (for groundwater elevation only). Table 3-10
includes the weekly groundwater level data collected prior to, during the operation of, and
following the pilot test study as part of the monthly ESI measurement.

Figure 3-28 depicts the elevation changes over time for wells FP-93-04, FP-93-05, and FP-93-06.
The water level in well FP-93-06, which provided comparative background data, gradually
decreased from the October 1994 to January 1995, with a recedance of 1.29 feet.

At AOC-I, the initial groundwater elevation difference in wells FP-93-04 and FP-93-06 was 0.43
feet. The groundwater levels decreased gradually over time, similar to well FP-93-06, as shown
on Figure 3-28. A measurement collected on 3 January 1995 indicated a small rise in elevation
(less than 0. 1 foot). Therefore, the pilot test study did not affect the groundwater level at
FP-93-04.

For AOC-2. well FP-93-05 was at approximately the same elevation (difference of 0.01 foot) as
the background well FP-93-06 before the initiation of the pilot test for AOC-2. During the pilot
test study, the groundwater levels of wells FP-93-05 and FP-93-06 decreased gradually over time,
as shown in Figure 3-28. No significant differences in the elevations were noted during this time.
Therefore, the pilot test study did not affect the groundwater level at well FP-93-05.

3.1.8.3 Bedrock Aquifers

Fort Riley operates several wells in the upland areas of the installation that draw from bedrock
formations. These include wells at Range Control, Multi-Purpose Range Complex (MPRC)/Douthit
Range, Trainfire 4. and Range 18. The Range Control wells are used regularly a source of

3.16 19 December 1995



Draft Final SI - Former Fire Training Area Fort Riley. Kansas

drinking water for approximately 12 workers. The wells at MPRC/Douthit Range are used for
drinking water on an as-needed basis, and can provide water for the current capacity of the facility
(approximately 600 people). The wells at Range 18 and TF4 are not treated and are not used for
drinking water. None of these wells are within 4 miles of the FFTA-MAAF. Private residences
in the upland areas, outside of town limits, use private wells. Many of the rural residences
surrounding Fort Riley are located in the uplands area, and their wells tap bedrock formations. In
general, the limestone formations are sufficiently transmissive to yield reliable groundwater
supplies. However, given the interbedded nature of the uplands area, many of the wells will be
drawing water from different limestone horizons. One private well was identified in the area
downgradient of the FFTA-MAAF (Township 11, Range 6) drawing from limestone, as previously
discussed (Ref. 45).

The depth to bedrock underneath the FFTA-MAAF is estimated to be 65 to 75 feet. In a boring
at MAAF approximately 5,300 feet south of FFTA, bedrock was encountered at a depth of 61 feet
and was described as light gray, soft, weathered limestone.

3.1.9 Surface Water

Fort Riley is located along the Kansas River and is surrounded by other large bodies of water
associated with the Kansas River system. These include Milford Lake to the west, the Republican
River (which drains Milford Lake) and the Smoky Hill River from the south. The Republican and
Smoky Hill Rivers merge to form the Kansas River. There are numerous other intermittent and
perennial creeks that dissect Fort Riley, eventually feeding into one of the larger bodies of water
identified above.

The Kansas River, at its closest point, is located approximately 2,300 feet to the west of the FFTA-
MAAF. The site is separated from the Kansas River by levees designed for the 100-year flood;
the site was not flooded during the large-scale regional flooding that occurred in July 1993. All
of MAAF is located within the 500-year floodplain (Ref. 65).

Aerial photographs from 1954 through 1993 (Ref. 66) were utilized to determine past drainage
patterns occurring at MAAF (see Appendix B). Prior to the operation of the FFTA, surface water
drained north toward the levee and then east along a swale adjacent to the levee. This water then
discharged through a culvert (approximately 1,600 feet southeast of the future FFTA) into the
oxbow which is located north of MAAF. Evidence of this culvert is still apparent. This culvert
is depicted on Photographs 3-1 and 3-3 and can also be seen on the 1961 aerial photograph
provided as Photograph 3-2. Photograph 3-3. which was taken in February 1994, depicts the south
side of the levee where the former culvert aligns with drainage to the north. Photograph 3-4, also
taken in February 1994, depicts the north side of the levee where there is a topographic low area
implying a former drainage area. Figure 3-29 depicts the locations and directions in which
Photographs 3-3 and 3-4 were taken. During the operational years of the FFTA (aerial
photographs 1971 through 1984), drainage was diverted in several directions. There was still
evidence that drainage from MAAF was toward the culvert to the east via the drainage swale
adjacent to the levee. However a second culvert is present northwest of the FFTA which may also
pass through the levee toward the oxbow. This second culvert is less apparent in later photographs
where there is evidence of poorly drained soils (based on interpretation of photographs, as
discussed in Appendix B) in this area. Drainage directly from the FFTA appears to travel toward
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a topographic low located to the northeast of the FFTA. Subsequent to the operation of the FFTA,
a drainage ditch transecting the site diverts runoff to the west and, via a gate valve in the levee,
to the Kansas River which is to the west of MAAF. This gate valve generally remains open and
is only used to prevent water from entering MAAF during times of flooding. The location of the
seven monitoring wells installed and sampled as part of the SI are shown in Photographs 3-5 and
3-6. Figure 3-29 depicts the locations and directions in which these photos were taken.

Stream flows for the surface water bodies of concern are based on data from stream gaging
stations. Average annual flow for the Kansas River from 1964 through 1994 is 4,851,000 liters
per minute (or 2,855 cubic feet per second). The Kansas River gaging and discharge data are
provided in Appendix C.

To support evaluations of potential risk posed by sites at Fort Riley, surface water bodies and uses
were identified and evaluated within 15 miles downstream, measured in the downstream direction
along the path of the river. The resultant point on the Kansas River is approximately 4 miles
upstream of Manhattan. Berger was unable to identify any surface water intakes within 15 miles
downstream of the FFTA-MAAF. Given that all communities along this stretch of water use
groundwater for their supplies, Berger concluded that no surface water intakes exist for 15 miles
downstream of the FFTA-MAAF.

The Republican, Smoky Hill, and Kansas River and other perennial water bodies are used for
recreation and fishing. However, there are no data rcgarding commercial fishing within this
15-mile limit.
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Table 3-1. Summary of Geotechnical Laboratory Testing of Soil Samples, October 1994

Soil Sample ample Natural Atterberg Limits USCS

Boring Identification Depth Description Moisture Uss

(feet) M(%) LL PL PI

Undisturbed Shallow Soil Samples

BVW-1 MAAFBVW-1-S 1.0- 3.3 Light brown lean clay 16.9 34 19 15 CL

BVW-2 MAAFBVW-2-S 0.9 - 2.9 Light brown lean clay 12.6 30 19 11 CL

BVW-3 MAAFBVW-3-S 1.0-3.2 Olive lean clay 11.1 28 19 9 CL

BVW-4 MAAFBVW-4-S 1.2- 3.5 Olive-brown silt w/sand 27.1 26 23 3 ML

IW-I MAAFIW-I-S -I .0-3.0 Light-brown lean clay 8.7 30 21 9 CL

SVE-I MAAFSVE-I-S 0.9 - 2.9 Dark brown mottled light gray fat clay w/organics 18.2 50 20 30 CH

SVE-2 MAAFSVE-2-S 1.0 - 3.3 Brown mottled light olive-brown lean clay 9.7 37 19 18 CL
w/organics

SVE-3 MAAFSVE-3-S 1.0- 3.0 Brown lean clay 29.0 49 19 30 CL

Disturbed Soil Samples

BVW-1 MAAFBVW-1-1 4.0 - 6.0 Dark brown lean clay 19.4 30 20 10 CL

MAAFBVW-1-2 10.0- 12.0 Brown Silty Sand 19.1 NL NP NAp SM

MAAFBVW-1-3 17.4 - 18.6 Light brown poorly graded sand (contamination 3.7 NL NP NAp SP
odor)

BVW-2 MAAFBVW-2-1 4.0 - 6.0 Brown lean clay 14.4 30 17 13 CL

MAAFBVW-2-2 10.0 -12.0 Brown silty sand 10.1 NL NP NAp SM

MAAFBVW-2-3 18.0 - 18.5 Light brown poorly graded sand 2.3 NL NP NAp SP
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Table 3-1. Summary of Geotechnical Laboratory Testing of Soil Samples, October 1994 (continued)

Soil Sample Sample Natural Atterberg Limits
Boring Identification Depth Description Moisture

(feet) (%) LLIPL PI

BVW-3 MAAFBVW-3-1 4.0 - 6.0 Brown silty sand 12.2 24 22 2 SM

MAAFBVW-3-2 9.0 - 10.0 Brown silty sand 11.8 NL NP NAp SM

BVW-4 MAAFBVW-4-1 4.0 - 6.0 Brown silt 24.3 26 23 3 ML

MAAFBVW-4-2 13.0 - 13.5 Brown poorly graded sand 3.9 NL NP NAp SP

SVE-1 MAAFSVE-1-1 4.0 - 6.0 Olive mottled gray lean clay 15.0 39 21 18 CL

MAAFSVE-1-2 10.0 - 11.8 Light brown poorly graded sand w/silt 2.7 NL NP NAp SP-SM

MAAFSVE-1-3 15.2 - 16.5 Light brown poorly graded sand 2.8 NL NP NAp SP

SVE-2 MAAFSVE-2-1 4.0 - 6.0 Brown lean clay 22.6 45 18 27 CL

MAAFSVE-2-2 10.0 - 12.0 Yellowish brown poorly graded sand w/silt 3.5 NL NP NAp SP-SM

MAAFSVE-2-3 17.0- 17.8 Yellowish brown poorly graded sand 4.1 NL NP NAp SP

SVE-3 MAAFSVE-3-1 4.0 - 6.0 Olive brown mottled gray sandy silt 18.9 .21 NP NAp ML

MAAFSVE-3-2 10.0 - 11.4 Yellowish brown poorly graded Sand 3.8 NL NP NAp SP

IW-I MAAFIW-1-1 4.0 - 6.0 Brown lean clay 14.3 26 13 13 CL

MAAFIW-1-2 10.0 -12.0 Brown poorly graded sand w/silt (contamination 5.6 NL NP NAp SP-SM
odor)

MAAFIW-1-3 18.0 18.5 Brown poorly graded sand (contamination odor) 2.9 NL NP NAp SP

USCS Unified Soil Classification System CL Lean clay (does not expand upon contact with water)
NL Non-Liquid CH Fat clay (expands upon contact with water)
NP Non-Plastic ML Lean silt (does not expand upon contact with water)
NAp Not Applicable SM Silty sand

SP Poorly graded sand

2 of 2



Table 3-2. Depth of Investigation

SCAPS Seismic Surface Resistivity

Depth to Depth to
Push Refusal Bedrock Bedrock

Depths Interpretation Interpretation
Location (feet) Line* (feet) Location (feet)

CP-1 67.3 D' - D' 55 NM NM

CP-2 68.3 D' - D' 42 NM NM

CP-3 47.6 D' - D' 49 RIO 55

CP-4 71.8 C' - C' 57 R8 56

CP-5 71.8 C' - C' 52 NM NM

CP-6 71.4 F' - F' 53 R7 48

CP-7 67.2 NM NM R4 54

CP-9 68 C' - C' 51 R7 48
NM - Not Measured
* Location shown on Figure 3-9

Table 3-3. Depth of SCAPS Pushes, November/December 1994

CPT/Resistivity Locations Groundwater Screening Locations

SCAPS Location (Depth in feet) (Depth in feet)

CP-9 55.0 68

CP-1 NM 67.3

CP-2 NM 68.3

CP-3 NM 47.6

CP-4* 64.7 53
71.8

CP-5 50.8 71.8

CP-6 65.3 71.4

CP-7 NM 67.2

CP-8 NM 72.4
* Two samples were collected at this location - CP4-GWl was collected at 53 feet and CP4-GW2 was

collected at 71.8 feet.
NM - Not Measured, no pushes



Table 3-4. Comparative Stratigraphy, CP4 to MAAFSB-5

CPT, CP-4 Visual Classification, MAAFSB-5

Depth Range Classification Depth Range Classification
(feet) (feet)

0.0 - 2.0 clay, silt, sand 0.0 - 1.5 clayey sand

2.0 - 3.0 sand 1.5 - 9.5 poorly sorted sand
with silt

3.0 - 9.0 silty sand

9.0 - 10.0 silt and/or clay 9.5 - 15.9 sand

10.0-11.0 sand

11.0 - 12.5 silt and/or clay

12.5-24.0 sand ___ _

Table 3-5. Comparative Stratigraphy, CP-5 to SVE-1

CPT, CP-5 Visual Classification, SVE-1

Depth Range Depth Range

(feet) Classification (feet) Classification

0.0 - 1.0 clay 0.0 - 0.9 clayey sand

1.0 - 9.2 silty sand 0.9 -4.2 low plasticity clay
with sand

9.2 - 9.5 clay 4.2 - 9.6 silty sand

9.5 - 15.5 sand 9.6 - 18.4 sand, clay interbed
at 11.7 feet and 16.0

15.5- 15.8 silt feet

15.8-20.0 sand



Table 3-6. Comparative Stratigraphy, CP-6 to SVE-2

CPT, CP-6 Visual Classification, SVE-2

Depth Range Delth Range
(feet) Classification (feet) Classification

0.0 - 1.5 clay 0.0 - 5.0 high plasticity clay

1.5 - 9.0 silty sand 5.0 - 8.2 silty sand

9.0 - 23.0 sand, silty interbed 8.2 - 18.3 sand, silty interbed
at 16 feet at 16.2 and 17.0 feet

Table 3-7. Comparative Stratigraphy, CP-9 to SVE-2

CPT, CP-9 Visual Classification, SVE-2
Depth Range Depth Range

(feet) Classification (feet) Classification

0.0 - 1.0 clay, silt 0.0 - 5.0 high plasticity clay

1.0-2.0 silty sand

2.0-3.0 sand

3.0-3.5 silty sand

3.5 - 8.2 silty sand, clay, silt 5.0 - 8.2 silty sand

8.2 - 15.5 sand, silty sand 8.2 - 18.3 sand, silty interbed
at 16.2 and 17.0 feet

15.5 - 16.0 silty or clayey sand

16.0-20.0 sand



R - RIVERINE

1 - TIDAL 2 - LOWER PERENNIAL 3 - UPPER PERENNIAL 4 - INTERMITTENT 5 - UNKNOWN PERENNIAL

RB - ROCK UB - UNCONSOLIDATED "SB - STREAMBED AB - AQUATIC BED RS - ROCKY US - UNCONSOLIDATED *EM - EMERGENT OW - OPEN WATERI

BOTTOM BOTTOM SHORE SHORE Unknown Bottom

I Bedrock 1 Cobble-Gravel 1 Bedrock 1 Algal I Bedrock 1 Cobble-Gravel 2 Nonpersistent

2 Rubble 2 Sand 2 Rubble 2 Aquatic Moss 2 Rubble 2 Sand
3 Mud 3 Cobble-Gravel 3 Rooted Vascular 3 Mud
4 Organic 4 Sand 4 Floating Vascular 4 Organic

5 Mud 5 Unknown Submergent 5 Vegetated
6 Organic 6 Unknown Surface
7 Vegetated

*STREAMBED is limited to TIDAL and INTERMITTENT SUBSYSTEMS, and comprises the only CLASS in the INTERMITTENT SUBSYSTEM.

SEMERGENT is limited to TIDAL and LOWER PERENNIAL SUBSYSTEMS.

P - PALUSTRINE

RB - ROCK UB - UNCONSOLIDATED AB - AQUATIC BED US - UNCONSOLIDATED ML - MOSS- EM - EMERGENT SS - SCRUB-SHRUB FO - FORESTED OW - OPEN WATER/

BOTTOM BOTTOM SHORE LICHEN Unknown Boom

1 Bedrock 1 Cobble-Gravel I Algal 1 Cobble-Gravel I Moss 1 Persistent 1 Broad-Leaved 1 Broad-Leaved

2 Rubble 2 Sand 2 Aquatic Moss 2 Sand 2 Lichen 2 Nonpersistent Deciduous Deciduous
3 Mud 3 Rooted Vascular 3 Mud 2 Needle-Leaved 2 Needle-Leaved
4 Organic 4 Floating Vascular 4 Organic. Deciduous Deciduous

5 Unknown 5 Vegetated 3 Broad-Leaved 3 Broad-Leaved
Submergent Evergreen Evergreen

6 Unknown Surface 4 Needle-Leaved 4 Needle-Leaved
Evergreen Evergreen

5 Dead 5 Dead
6 Deciduous 6 Deciduous
7 Evergreen 7 Eiieroreen

L - LACUSTRINE

1 - LIMNETIC 2 - LITTORAL

RB - ROCK UB - UNCONSOLIDATED AB - AQUATIC OW - OPEN WATER/RB - ROCK UB - UNCONSOLIDATED AB - AQUATIC RS - ROCKY US -UNCONSOLIDATED EM - EMERGENT OW - OPEN WA TER/
BOTTOM BOTTOM BED Unknown Botom BOTTOM BOTTOM BED SHORE SHORE Unknown Bottom

1 Bedrock 1 Cobble-Gravel 1 Algal 1 Bedrock I Cobble-Gravel 1 Algal 1 Bedrock I Cobble-Gravel 2 Nonpersistent
2 Rubble 2 Sand 2 Aquatic Moss 2 Rubble 2 Sand 2 Aquatic Moss 2 Rubble 2 Sand

3 Mud 3 Rooted Vascular 3 Mud 3 Rooted Vascular 3 Mud
4 Organic 4 Floating Vascular 4 Organic 4 Floating Vascular 4 Organic

5 Unknown Submergent 5 Unknown Submergent 5 Vegetated
6 Unknown Surface 6 Unknown Surface

MODIFIERS

In order to more adequately describe wetland and deepwater habitats one or more of the water regime, water chemistry.

soil. or special modiliers may be applied at the class or lower level in the hierarchy The larmed modifier may also be applied to the ecological system

WATER REGIME WATER CHEMISTRY SOIL SPECIAL MODIFIERS

Non-Tidal Tidal Coastal Halinity Inland Salinity pH Modifiers for

A Temporarily Flooded H Permanently Flooded K Artificially Flooded S Temporary-Tidal 1 Hyperhaline 7 Hypersaline g Organic b Beaver h Diked/Impounded
B Saturated J Intermittently Flooded L Subtidal 'R Seasonal-Tidal 2 Euhahne 8 Eusahne n Mineral d Pairially Drained/Ditched r Artificial Substrate
C Seasonally Flooded K Artilicially Flooded M Irregularly Exposed 'T Semipermanent.Tidal 3 Mixohaline (Brackish) 9 Miiosahne a Acid I Farmed s Spoil
D Seasonally Flooded! W Intermittently N Regularly Flooded 'V Permanent-Tidal 4 Polyhaine 0 Fresh t Circumneutral * Excavated

Well Drainned Flooded/Temporary P Irregularly Flooded U Unknown 5 i Alkaline
E Seasonally Floodedl Y Saturated/Semipermanent 6 OligohalineSaturated Seasonal 0 Fresh
F Semioperrnanently Flooded I Intermittently -These water regimes are only used in

G Intermiltently Exposed Exposed/Permanent tidally influenced. freshwater systems
U Unknn

TABLE 3-8

NATIONAL WETLANDS IDENTIFICATION SCHEMES



Table 3-9. Protected Species That May Occur at Fort Riley
(current as of 25 July 1995)

Fort Riley
Listed Species State Status Documentation Scientific Name

Endangered

Peregrine Falcon' E X Falco peregrinus

Whooping Crane E Grus americanus

Eskimo Curlew E Numenius borealis

Least Tern E Sterna antillarum

American Burying Beetle E Nicrophorus americanus

Threatened

Bald Eagle T X Haliaeetus leucocephalus

Piping Plover T Charadrius melodus

Western Prairie Fringed Orchid Platanthera praeclara

Candidate 1 Species

Sturgeon Chub T X Macrhybopsis gelida

Topeka Shiner2  X Notropis tristis

Candidate 2 Species

Plains (Eastern) Spotted Skunk T Spilogale putorius

Baird's Sparrow Ammodramus bairdii

Black Rail Laterallusjamaicensis

Black Tern X Chlidonias niger

Ferruginous Hawk X Buteo regalis

Henslow's Sparrow X Ammodramus henslowii

Loggerhead Shrike X Lanius ludovicianus

Northern Goshawk X Accipiter gentilis

Western Burrowing Owl X Athene cunicularia

White-faced Ibis T X Plegadis chihi

False/Ouachita Map Turtle X Graptemys pseudogeographica

Texas Homed Lizard X Phrynosoma cornutum

Plains Minnow Hybognathus placitus

Prairie Mole Cricket X Gryllotalpa major

Regal Fritillary Butterfly X Speyeria idalia

State-listed, but not Federal-listed

Snow)v Plover T Charadrius alexandrinus

E - Endangered
T - Threatened
X - Documented to occur

Source: Fort Riley. 1995. Comments from T&E Species Biologist, "Review of Site Investigation Report for FFTA at
Marshall Army Airfield (Ref. 51).

I The U.S. Fish and Wildlife Service (USFWS) has proposed to delist the peregrine falcon range-wide from the
Threatened and Endangered species list.

2 Kansas Department of Wildlife & Parks (KDWP) is preparing a regulation.to list the Topeka Shiner as threatened in
the state to be voted on by the KDWP Commission at a later meeting. Also, USFWS has finished writing the proposed
rule to list this species as threatened throughout its range. However, that rule has not yet been published in the Federal
Register.



Table 3-10. Groundwater Elevations for the FFTA-MAAF

STop of

Well PVC/Riser Groundwater Elevation (feet)
Well I.D. Depth Elevation

(feet) j (feet) 6-Jn-9 11Ma-9 30-Jun-94 7814 2-Jl94 2-ug9 1S94'11 0 4
(__eet)__(__eet) 27,28-Oct-93 _6-Jan-94 ll-Mar-94 30-Jun-94 7,8-July-94 29-Jul- g-94 -ep 11-13-ct-94 30-Nov-94 16-Dec-94 22-Dec-94 28-Dec94 31Dec-94 3-Jan-95 10-Jan-95 17-Jan-95 19,27,29-Jan-95

FP-93-01 25.0 1058.94 1047.17 1044.16 1042.24 1040.29 1040.26 1039.88 1039.43 1038.88 1038.59 1037.74 1037.46 -

FP-93-02 31.0 1060.15 1047.28 1044.23 1042.27 1040.31 1040.22 1039.90 1039.43 1038.89 1038.50 1037.73 1037.45
FP-93-03 24.0 1057.38 1047.31 1044.23 1042.27 1040.31 1040.25 1039.91 1039.43 1038.89 1038.47 1037.73 1037.43 ... 1037.16
FP-93-04 31.3 1058.82 1047.20 1044.29 1042.39 1040.46 1040.52 1040.07 1039.62 1038.99 1038.20 1037.80 1037.56 1037.46 1037.40 1037.30 1037.20 1037.24 1038.22 (b) 1037.23
FP-93-05 31.0 1059.11 1047.31 1044.38 1042.27 1040.47 1040.46 1040.07 1039.64 1039.05 1038.63 1037.88 1037.69 1037.57 1037.51 1037.48 1037.44 1037.38 1037.34 1037.33
FP-93-06 30.0 1058.50 1047.39 1044.35 1042.29 1040.47 1039.67 1040.08 1039.60 1039.05 1038.63 1037.87 1037.66 1037.57 1037.50 1038.46(b) 1037.43 1037.37 1037.34 1037.31
FP-93-07 24.0 1059.66 1047.54 1044.58 1042.41 1040.72 1040.68 1040.31 1039.90 1039.31 1038.89 1038.09 1037.80 . . 1037.55
FP-94-08 22.0 1057.42 1038.39 1038.05 1037.42 1037.16
FP-94-09 27.5 1061.12 1038.25 1037.85 1037.18 ': 1036.89 1036.71
FP-94-10 27.2 1062.52 II .el.snot. .. existence .. "n I.. his time period. 1038.21 1037.76 1037.08 * 1036.78
FP-94- 1 15.3 1048.09 1038.54 1038.15 1037.42 1037.14 ..... 1036.78
FP-94-11 19.8 104.0 1039.56 NM 1037.67 1037.93 1037.16 ,, 1037.28

Kansas River (a) NA NA 1042.39 1042.69 1 1040.85 1039.36 1041.23 1040.98 1038.33 1038.00 1038.63 1037.49 1037.58 1037.77 1037.77 1037.81 1037.71 1038.34 1038.21 1038.46

(a) Kansas River Gaging Station data for the period September 1994 to January 1995. Additional information provided in Appendix C.
(b) Elevation questionable, not used in Figure 3-28.
*Only three wells sampled weekly during pilot test study.

NM - Not Measured



VTable 3-11. Well Information

Ground Surface Coordinates NAD83 State Plane T(Kansas State/feet above MSL) Coordinates (feet above MSL) Total S_____________ __________ _____________________ ___________ ______ jDepth Screened Interval
Well (feet Elevation

Well ID North East Elev. North East Type. bgs) (feet above MSL) Method of Sampling

Monitor Wells

FP-93-01 2352781.10 268044.91 1056.05 268046.0985 1665023.2303 2" PVC 25 1051 - 1031 Bladder'

FP-93-02 2353113.00 267931.25 1057.94 267932.5102 1665355.1010 2" PVC 31 1052- 1027 Bladder'

FP-93-03 2353417.50 267855.62 1054.59 267856.9457 1665659.7016 2" PVC 24 1051 - 1031 Bladder'

FP-93-04 2352863.80 267771.27 1056.03 267772.4747 1665106.0279 2" PVC 31 1050- 1025 Bladder'

FP-93-05 2353081.40 267676.38 1056.05 267677.6298 1665323.6189 2" PVC 31 1050- 1025 Bladder'

FP-93-06 2353302.50 267621.84 1056.00 267623.1384 1665544.7099 2" PVC 30 1051 - 1026 Bladder'

FP-93-07 2352908.50 267343.95 1056.62 267345.1646 1665150.7809 2" PVC 24 1053 - 1033 Bladder'

FP-94-08 2352481.30 268768.01 1054.47 268769.1370 1664723.3156 2" Steel 22 1042- 1032 Bladder'
w/SS
Screen

FP-94-09 2353240.10 268802.59 1060.22 268803.8705 1665482.0550 2" Steel 27 1043 - 1033 Bladder'
w/SS
Screen

FP-94-10 2353953.80 268664.78 1060.27 268665.9166 1666196.2472 2" Steel 27 1043 - 1033 Bladder'
w/SS
Screen

FP-94-11 2353097.90 268369.97 1048.42 268371.2279 1665339.9255 2" Steel 15 1043 - 1033 Bladder"
w/SS
Screen

FP-94-12PZ 2350652.00 267946.39 1053.27 267983.8952 1662875.4984 1" Steel 20 1043 - 1033 Bailer'
w/SS
Screen

1 of 2



Table 3-11. Well Information (continued)

Ground Surface Coordinates NAD83 State Plane JoI
(Kansas State/feet above MSL) Coordinates (feet above MSL) Total S

SDepth Screened Interval
hWell (feet Elevation

Well ID North East Elev. North East Type bgs) (feet above MSL). Method of Sampling

Private Wells

R-I 2353418.50 268636.40 .1059.30 268637.7239 1665660.4888. 5" PVC 41 1039- 1029 Tap'

R-2 2353238.80 268319.30 1046.27 268320.5846 1665480.8847 5" PVC 43 1013 - 1003 Spout'

R-3 2353865.10 268115.40 1046.75 268116.8074 1666107.2303 5" PVC 30 1027 -1017"* Bailer'

N-I 2351556.20 269502.01 1060* not calculated 5" PVC 42 1028 - 1018 Spigot,

M-I 2353101.10 268704.81 1060.32 268706.0606 1665343.1074 5" unknown Spigote
PVC""

F-I 2354570.00 268704.28 1060.68 268705.8541 1666811.9849 5" PVC 40 1041 - 1021 Spigot'

F-2 2354868.20 268628.34 1058* not calculated 5" unknown Spigot"
PVC'"

B-I not surveyed 1068 not surveyed 5" PVC 47 1036 -1026 Spigot!

1-1 2353071.00 270144.32 1059.35 270145.5741 1665312.6909 Large 63 1016- 996 Bailer'
Diam.,
Steel

MSL - mean sea level; bgs - below ground surface; PVC - polyvinyl chloride; SS -stainless steel
Note: Groundwater is generally near 1040 feet above MSL for all wells. Seasonal variations and flooding events have caused fluctuations of ±7 feet.
• - Approximated from topographic map.
•* - Estimated.
Sampling Methods:
a - Bladder: Purging and sampling performed with dedicated PVC bladder pumps w/teflon bladders and teflon lined tubing.
b - Bailer: Purging and sampling of non-volatile organic compounds (VOCs) with electric submersible or peristaltic pump, VOCs sampled with bailer.
The following sampling methods were performed on private groundwater wells with existing well pumps. The walls are sealed at the surface, so no direct measurement of water
levels or total depth have been made.
c - Tap: Samples taken from bathroom sink tap after 3 minute purge
d - Spout: Samples taken from open overhead 5" diameter pipe used to fill water trucks.
e - Spigot:: Samples taken from outdoor spigot after 3 minute purge. No direct access to well is available.

2 of 2.
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Figure 3-28. Groundwater Elevation Data
Collected During Pilot Test Study Operation
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~Evidence of drainage

PHOTOGRAPH 3-3
Evidence of former culvert for site drainage prior to construction

of the drainage ditch (looking south from top of levee)
February 1994

PHOTOGRAPH 3-4
Evidence of former culvert for site drainage prior to construction

of the drainage ditch (looking south toward levee)
February 1994



PHOTOGRAPH 3-5
Photograph taken from levee looking east depicting monitor well FP-93-04, center

of FFTA, FP-93-05 and FP-93-06, east of FFTA, and FP-93-02, north of FFTA
(north side of levee)

November 1993



PHOTOGRAPH 3-6
Photograph taken from levee looking northeast depicting monitor well FP-93-01,

down gradient of FFTA (northside of levee), Racetrack Road and the motor
Speedway (north of FFTA)

November 1993
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4.0 WASTE CHARACTERISTICS

The FFTA-MAAF was operated from the mid 1960s through 1984 to conduct fire training
exercises. Flammable liquids were stored at the site in drums until the next training exercise was
conducted. The 1984 aerial photograph (Photograph 3-1) depicts the largest quantity of drums
located at the FFTA. These drums were stored to the immediate east and southeast of the bermed
fire training pit. From historical photographs it was determined that approximately 50 drums stood
to the east of the pit and approximately 100 drums were stored on their side to the southeast of the
pit.

The predominant materials used for the fire training exercises were petroleum hydrocarbons,
including JP-4, diesel, MOGAS, and gasoline. On one occasion in 1982, 55 gallons of PCE were
inadvertently poured into the pit; however, it was subsequently pumped out of the pit prior to
ignition (Ref. 33).

Soil sampling conducted at the site in 1985 by the USAEHA indicated that chlorinated solvents (in
particular, PCE) were present in soils. Six samples were collected, four from standing liquids and
sludge from within the bermed pit and two soil samples from the adjacent drum storage area. The
sludge and soil samples were surface samples collected to a depth of 2 to 3 inches.
Trichloromethane, t-1,2-DCE, and PCE were detected at concentrations ranging from 1,000 to
3,000 pg/kg. t-l,2-DCE was the only chlorinated compound detected in the drum storage area
outside the bermed pit. In addition, #2 fuel oil was detected at concentrations ranging from 50,000
to 300,000 pg/kg for samples inside and outside the berm (Ref. 34).

As is discussed in further detail in Sections 5.0 through 7.0, the results of the SI in 1993 show that
both petroleum hydrocarbons and chlorinated solvents are present in the subsurface at and in the
vicinity of the FFTA-MAAF.

The maximum concentrations for petroleum hydrocarbons in both soils and groundwater were
detected in the center of the former fire training pit in September and October 1993. The
concentrations in the 4-foot soil sample from the center of the pit was 400,000,pg/kg for TPH-
GRO and 8,100,000 pig/kg for TPH-DRO, both are well above the Kansas guideline for cleanup
of 100,000 pg/kg. The 2-foot soil sample from the center of the pit also exceeded the state
guideline for cleanup. Petroleum hydrocarbons were detected in monitor well FP-93-04 (located
at the center of the pit) at concentrations of 13,000 4g/I for of TPH-GRO and 1,200 pg/l for TPH-
DRO. Related hydrocarbons (benzene, toluene, ethylbenzene, and xylenes [BTEX]) were also
detected, with benzene and toluene exceeding the state and federal drinking water standards. Soil
gas data, groundwater screening results, and sampling of groundwater monitor wells did not show
petroleum hydrocarbons at locations outside the immediate vicinity of the former fire training pit.

Several chlorinated organic compounds were detected in soils, soil gas, and groundwater at the
FFTA. The most frequently detected compound was PCE; related compounds detected included
TCE and DCE. These related compounds have industrial applications as solvents and can also
result from the breakdown of PCE. The maximum detected concentrations from groundwater
screening samples and well samples were:
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Soil Soil Gas Groundwater
Analyte ()ug/kg) (Ug/l) (ug/l)

DCE ND 21 4,100

PCE 480 50 210

TCE ND 6.2 33

ND - Not Detected

There are no PCBs or pesticides associated with this site. Metals were only detected at background
levels. Below is a summary of contaminants that were detected during the SI and/or ESI:

Soil Groundwater
Potential Contaminant

On-postT Off-post On-post Off-post

Volatile Organic Compounds

Benzene /

DCE / / / /

Dichloromethane /

Ethylbenzene / /
PCE / / / /

TCE / / / /

Toluene / / /

m- and/or p-Xylenes / /
o-Xylene / /

Semi-Volatile Organic Compounds

Bis (2-ethylhexyl) Phthalate /

di-n-Butylphthalate /

2-Methyl Naphthalene / / 

4-Methylphenol /

Naphthalene / / /

Phenanthrene /

Total Petroleum Hydrocarbons (TPH)

TPH-GRO / / *

TPH-DRO / _ _*

* There is the potential for leaks from the aboveground storage tanks containing
diesel near the wells where TPH was detected.
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5.0 SOIL GAS AND GROUNDWATER SCREENING

Soil gas and groundwater screening surveys were conducted to examine the presence of VOCs in
the soil vapor and groundwater and delineate the extent of contamination in these materials. Both
surveys were conducted in accordance with procedures defined in the Basic Documents for Field
Investigations at Fort Riley, Kansas.

Soil gas and groundwater screening surveys were conducted during the SI activities and Phase I
of the ESI activities. Only the groundwater screening survey was conducted during Phase II ESI
activities. As part of the SCAPS investigation and during Phase II of the ESI, deep alluvial
groundwater screening samples were also collected.

The soil gas and groundwater screening surveys were used to determine VOC contamination
utilizing field screening techniques, using field analysis with laboratory confirmation. The analysis
used for field screening was modified EPA Methods 601 and 602. The threshold levels used for
both the soil gas and groundwater screening surveys were 10 /g/l for specific analytes or the sum
of specific analytes, and 20 ug/I for total FID readings. These threshold levels were used to
determine whether or not a sample grid should be expanded. As indicated in the Basic Documents,
10 percent of all field groundwater screening samples were collected in duplicate and analyzed in
the laboratory for VOCs using EPA Method 8240.

5.1 SI Soil Gas and Groundwater Screening

A soil gas and groundwater screening survey was conducted during September 1993 as part of the
Phase I and II SI activities. A summary of the soil gas and groundwater screening results from
analyses conducted in the field during Phases I and II of the SI is presented in Table 571. The
original analytical report for the soil gas and groundwater screening samples is presented as
Appendix D. Table 5-2 presents the results of the groundwater screening samples that were
analyzed by the laboratory for confirmation of field results. In most cases the contaminants
detected in the field with the GC were confirmed by the laboratory results and are of the same
order of magnitude. However, there were two instances where the comparison of the field and
laboratory data showed a difference: field sample MAAF-H7W and laboratory sample FPH7, and
field sample MAAF-M IW and laboratory sample FPM1. These differences were due to a higher
detection limit by the laboratory (due to limited sample volume) or were detected below the
detection limit of the field GC. In general, the groundwater screening samples analyzed in the
field are expected to have lower values because they are based on concentrations present in the
headspace of a heated container. In contrast, the groundwater screening samples that were
analyzed in the laboratory were placed in a purging vessel; heated and purged with an inert gas,
generally nitrogen. Then through a sampling port, the gas sample is injected into the GC.

Plate 4 depicts all the positive detections at each location for the soil gas and groundwater
screening results, including the duplicate groundwater screening samples analyzed in both the field
and the laboratory. As shown in Table 5-1 and Plate 4, the detected compounds include
chlorinated organic compounds (c-1,2-DCE, TCE, and PCE) and petroleum hydrocarbons
(BTEX). In addition, the measurement of total FID represents the sum of all petroleum
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hydrocarbons (i.e., TPH) detected on the FID assuming a relative response factor of one for
noncalibrated compounds.

In general, the detections occurred in relatively low concentrations and/or at isolated locations,
with the exception of PCE and TPH. PCE was detected more frequently and covered a larger
area. The results of the PCE detections were used to generate concentration contours for 4-foot
soil gas and groundwater screening samples analyzed in the field. These contours are presented
in Figures 5-1 and 5-2, respectively. The 4-foot soil gas contours, Figure 5-1, indicate the
possibility of two source areas for PCE. The most significant pattern of PCE detections is located
southeast of the FFTA. This area is adjacent to the former drum storage area depicted in the 1977
through 1984 aerial photographs. The other possible source area, which contains lower
concentrations of PCE, is located near and partially in the present topographic low, east of the
FFTA. (This other possible source area was later ruled out as there were no detections in the
groundwater screening or soil samples.) The pattern of PCE detections in the groundwater
screening samples, as depicted in Figure 5-2, suggest a larger area of contamination with much
higher concentrations of PCE. This pattern encompasses both areas in which PCE was detected
in the 4-foot soil gas samples.

* Overall, the detections in groundwater screening samples were higher than the detections in the
4-foot soil gas samples. These data indicate that the presence of PCE in the soil gas is potentially
attributable to the presence of PCE in the groundwater and not the soil media. This may be a result
of off-gassing of PCE from groundwater or residual PCE from fluctuations in the groundwater due
to flooding and/or seasonal movement.

TPH, measured as total FID, was detected at high concentrations (660 ,ug/l) in the 4-foot soil gas
samples located in the center of the former pit. The TPH detections, measured as total FID, in the
groundwater screening samples were used to generate concentration contours depicted in Figure
5-3. TPH detections were reported at five locations (H7, E5, M 1, K7, and M8). Only locations
H7 and M8 exceeded 20 pg/l, and the highest detections occurred at H7 in the center of the former
pit. There were insufficient data for any other analytes (including TPH readings in the soil gas
samples) to prepare isoconcentration maps.

The results of the groundwater screening samples analyzed in the laboratory were compared
against regulatory standards established by EPA and state guidelines established by KDHE in Table
5-2. Specifically, the detected concentrations were compared against MCLs established by EPA,
and against the KALs established by KDHE. This comparison indicates that these standards were
exceeded at locations H7. M8. M l, and N2. The concentration of PCE detected in sample M8 at
a concentration of 250 jig/l is 50 times above the MCL (5 uig/l). The highest concentrations of
toluene and DCE detected above the standards were in sample H7 at 2,600 ,g/l and 2,100 4tg/l,
respectively. The concentration of DCE is approximately 30 times above the MCL (70 ug/l), and
the concentration of toluene is 2.5 times above the MCL (1,000 Mg/l). These concentrations are
generally higher than the field analysis.
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Detections of PCE in the 4-foot soil gas samples is attributed to the presence of PCE in soils and
off-gassing of PCE from groundwater. As illustrated in Section 6.0, soil samples from the former
drum storage area contained PCE at concentrations ranging from 15 to 650 4g/kg. However, PCE
was detected in 4-foot soil gas samples at some locations where PCE was not detected in soils
(e.g., SB-06). Since, in general, the detections of PCE in the groundwater screening samples were
at higher concentrations than corresponding 4-foot soil gas samples, the soil gas detections can also
be explained as PCE off-gassing from shallow groundwater, and would be attributed entirely to
off-gassing at locations where PCE was not present in soils.

5.2 ESI Soil Gas and Groundwater Screening

5.2.1 Phase I

Phase I of the ESI was initiated on 20 June 1994 in accordance with the ESI SAP (24 May 1994)
(Ref. 6). Phase I of the ESI SAP for the off-post properties included a soil gas survey at 238
locations (two depths where possible) and a groundwater screening survey at 78 of these locations.
Soil gas samples were collected at a 4-foot depth and at a depth above groundwater (8 to 16 feet).
[If groundwater was encountered above 8 feet then a groundwater screening sample was collected.]
A summary of the positive detections for Phase I soil gas samples is provided on Table 5-3. Figure
5-4 depicts concentration contours for total chlorinated VOCs detected in the 4-foot soil gas
samples for the SI and Phase I of the ESI. Only 4-foot concentrations were contoured because
many of the deeper soil gas samples were collected as groundwater screening samples. The field
analyses indicate that the threshold limits for Phase I soil gas samples were exceeded at locations
35, 36, 38, 77, 99, and 157 for chlorinated solvents and at locations 18 and 152 for petroleum.

The Phase I groundwater screening sample results are presented in Tables 5-4 and 5-5. Table 5-4
presents the field results and Table 5-5 the laboratory results. Phase I groundwater screening
threshold levels were exceeded at locations 25 (when resampled), 35, 36, 39, 57, 70, 98, 99, 115,
132. 159, 216, 217, and 229 for chlorinated VOCs, and at locations 25 (when resampled), 36, 39,
70, 99, 159, 216, 217, and 229 for petroleum. Laboratory results for the Phase I groundwater
screening samples indicate that MCLs were exceeded at locations 8, 70, and 99 for TCE (MCL
= 5 ug/l); and at locations 70, 99, and 159 for DCE [MCL = 70 gg/l for DCE (mixture)].
Results for TCE were rejected at locations 8, 25, 70, 159, 217, and 223 through the data validation
process due to documented analytical laboratory contamination of the storage cooler as explained
in Technical Memorandum #3 to the ESI SAP (provided in Appendix A). Results were also
rejected for DCE at location 214, 1,1, 1-trichloroethane (TCA) at location 214, and PCE at location
217 due to the same documented laboratory storage contamination.

The locations for which data were rejected (8, 70, 159, and 217) were re-sampled in September
1994. Laboratory analysis of the re-collected samples showed the MCL and KAL for DCE was
exceeded at location 70. The MCL and KAL for PCE was exceeded at locations 70 and 217. TCE
was also detected above the MCL and KAL at locations 70 and 217.

Generally, laboratory detected concentrations were higher than field analytical results. This is to
be expected, since field analysis was based on analyzing the sample headspace and laboratory
analysis was performed with a purging vessel.
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Due to soil gas and groundwater screening' concentrations above the Phase I threshold levels
identified in the ESI SAP, Phase II groundwater screening samples were collected. Soil gas
samples were not collected in the Phase II because it was apparent from the Phase I results that
groundwater was the media of concern.

5.2.2 ESI Phase II Groundwater Screening

Phase H of the ESI was initiated on 22 August 1994. A groundwater screening survey at the off-
post properties was performed under Phase II. The Phase II groundwater screening was an
expansion of the Phase I groundwater screening grid designed to determine the extent of
groundwater contamination down gradient of the FFTA-MAAF.

Phase II consisted of three sampling events, Phases Ila, Ilb, and IIc. In Phase Ha, samples were
collected north and west of the Phase I samples. The grid was expanded in Phase Ilb to investigate
three areas - Area I toward the east, Area 2 toward the west, and Area 3 toward the southeast of
the Phase Ila samples. In Phase 1Ic additional samples were collected north of tie Phase Ila and
Phase Ilb (Area 1) samples.

5.2.2.1 Initial Phase II Groundwater Screening

There were 64 samples collected for the initial Phase II survey along four lines. Figure 5-5 depicts
sample locations for the initial Phase II groundwater screening. Locations where compounds were
detected are depicted on Figure 5-6. First, a line of 16 samples were collected north of the Phase
I grid, aligned east to west and labeled as North 1, and a line of 16 samples were collected west
of the Phase I grid, which are aligned north to south. The field analysis results for the initial
groundwater screening samples indicated detections at three locations below the threshold levels
(locations 4, 10, and 32). As outlined in Technical Memorandum #1, samples were then collected
along line North 2, south of the initial east-to-west line. The field analytical results of line North
2 however revealed that there were detections at seven locations (34, 39, 40, 44, 45, 46, and 47),
four of which were above the threshold levels for chlorinated VOCs. Therefore, samples were
then collected along line North 3, north of line North 2 and south of line North 1. There were four
locations along line North 3 with detections (61, 62, 63 and 64), three of which were above the
threshold levels. Table 5-6 summarizes the field screening results of Phase II groundwater
screening. The detected compounds include PCE, TCE, 1,2-dichloroethane (l,2-DCA), t-I,2-
DCE, c-I.2-DCE, toluene, and ethylbenzene.

Approximately 10 percent of the groundwater screening samples were collected in duplicate. The
duplicate samples were sent to an analytical laboratory for confirmation of field results. Table 5-7
summarizes the laboratory results for these samples. The laboratory results indicate that the MCL
for TCE, DCE, and PCE was exceeded at location 46, and the MCL for DCE was exceeded at
location 61.

As seen in Table 5-6. concentrations of TCE, PCE, and 1,2-DCA detected through field headspace
analysis were generally low. Concentrations ranged from 1 to 11 g/l for TCE, 1 to 23 /g/l for
PCE, and 2 to 47 jig/i for 1.2-DCA. Toluene was only detected in two locations along line. North .
I (locations 4 and 10) at concentrations of 7 Mg/ and 3 Mg/l, respectively. Only one location
showed a detection of ethylbenzene (location 40) at a concentration of 5 jig/l. t-I,2-DCE was
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detected at two locations (34 and 39). At location 34 the concentration of t-1,2-DCE was much
higher, at 470 ug/l. This appears to be an isolated event, as no other surrounding locations showed
higher concentrations of t-1,2-DCE.

Laboratory results confirmed the presence of toluene at location 4, and TCE, DCE, and PCE at
location 46. Laboratory analysis also confirmed that the high concentration of DCE at location 34
was a discrepancy. Laboratory analysis did not detect DCE at location 34. Toluene was detected
at low concentrations through laboratory analysis in samples 34 and 35, but not detected through
field analysis. Xylenes were also detected at location 4 but not detected during field analysis.
Alternately, field results of detectable concentrations of 1,2-DCA at location 46 were shown to be
a false positive.

5.2.2.2 Phase H Expanded Groundwater Screening

Based on the findings of the initial Phase II groundwater screening, the Phase II groundwater
screening expansion was initiated on 30 August 1994, as outlined in Technical Memorandum #2.
The purpose of this expansion was to further delineate the extent of groundwater contamination.

These results identify three areas that needed further investigation (Tables 5-6 and 5-7):

Phase Ilb, Area 1 - due to detections at the eastern end of each of the east-west
lines as follows: line North 1 (at location 32), line North 2 (at locations 44, 45,
46, 47), and line North 3 (at locations 61, 62, 63, and 64).

Phase lIb, Area 2 - due.to two detections along the north-south line at locations 4
and 10.

Phase Ib, Area 3 - due to location 34, which had the highest concentration of any
compound and appeared to be isolated.

Initially, 23 samples were collected in these three areas (6 samples [65 - 70] in Area 1, 6 samples
[71 - 76] in Area 2, and 11 samples [77 - 87] in Area 3). The only detections were at locations
65-and 75. Total VOCs were detected at 28 jAg/l, and toluene was detected at a concentration of
13 ug/I at location 75. Both detections were above the threshold levels which caused the grid to
be expanded. At location 65. PCE was detected at 0.3 Mg/l. However, laboratory results did not
confirm the presence of PCE.

Due to the detections at location 75, additional samples (88, 89, and 90) were collected west of
location 75. No compounds were detected at these locations through field analysis. Due to
detections at location 65, three samples were collected north of location 65 (samples 91, 92, and
93). There was a detection of t-I.2-DCE at location 91, which was subsequently confirmed by
laboratory analysis. Additionally, laboratory analysis detected toluene at a concentration of 1.2
Mig/I at location 91.

Due to detections at location 91, samples 94 though 100 were collected west and north of location
91 in lines North 5 and 6. Samples 101 through 105 were collected north of North 1 in North 7.
TCE was detecied at sample locations 94, 95, 98,. and 101 at concentrations of 4 Mg'l, 1 Mg/l, 2
Mg/1, and 6 Ag/I. respectively. Laboratory results confirmed TCE concentrations at only location
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101. At locations 94, 95, 96, and 97, 1,2-DCA was detected. The greatest concentration (6 /g/l)
was detected at location 94. Detections of t-1,2-DCE were found at locations 100 and 105. At
location 100, it was detected at 15 jg/l, above the threshold level. Petroleum compounds (toluene
and benzene) were also detected in the area. At location 95, benzene was detected at a
concentration of 7 14g/l, toluene was detected at 6 tg 1l, and Total VOC detections were 15 Mg/ l .
Although no field detections were noted at location 99, TCE, DCE, PCE, and toluene were
detected through laboratory analysis.

Additional groundwater screening samples were collected to delineate the horizontal extent of
groundwater contamination to the north of the speedway. Sample locations are depicted on Figure
5-5. The following samples were collected as outlined in Technical Memorandum #6:

Two samples were collected at the end of line North 6, extending this line toward
the east (106, 107).

Six samples were collected on line North 7, extending this line toward both the
east and west. Three samples were located on each end of the existing lihe (108-
113).

Twelve samples were collected (line North 8) in an east-west line at a distance of
150 feet north of line North 7 (114-125).

Six samples were collected (line North 9) in an east-west line at a distance of 150
feet north of line North 8, however, extending toward the west - directly south of
the irrigation well (126-131).

At location 127, 1,1-dichloroethane (1,1-DCA) was detected through field analysis at a
concentration of 5 tg/l. Trichloromethane was detected a location 128 at a concentration of 2 g/1l.
There were no field detections at location 106, 107, 114-126, and 129-131.

Due to detections at locations 127 and to collect samples in areas previously not sampled, the
sampling grid for groundwater screening was further expanded towards the west and north to the
irrigation well. There were 23 samples collected (locations 132-154) and detections were found
at only one location (153) through field analysis. At location 153, a duplicate was collected. Field
analysis indicated that the field screening result contained 9 Mg/l of c-1,2-DCE and the duplicate
field screening sample contained 8 1g/I of c- 1,2-DCE. Laboratory analysis showed detections of
tribromomethane, trichloromethane, bromodichloromethane, and dibromochloromethane at
location 153. These compounds were not detected during field analysis, nor in any other
laboratory analyzed samples during Phase II.

Figure 5-6 provides an overview of all groundwater screening samples collected during the SI and
ESI activities. As shown in Figure 5-7, three areas of PCE contamination were detected. The first
location surrounds the former drum storage area and extends north off-post to the west side of the
racetrack. The highest concentrations of PCE are in the area near the former drum storage area;
however, another area of high concentration exists just south of the racetrack. The second area
of PCE contamination is located north of the racetrack, along the dirt road. Another area of PCE
contamination is north of the racetrack and the gravel road surrounding sample location 46. A
final area of contamination exists at location 101. As shown in Figure 5-8, TCE was detected in
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the same general areas as PCE. TCE was detected near the former drum storage area and again
an area of TCE contamination exists at the southwest corner of the racetrack. TCE was detected
along the dirt road, and in the area surrounding location 46, north of the gravel road. TCE was
also detected just east of location 46 at location 64 and in an area to the north, surrounding location
32, 98, and 101. DCE contamination was detected in all the same areas and at additional isolated
locations (Figure 5-9). DCE was detected in the former pit area and north of the gravel road,
surrounding location 34. As shown in Figure 5-10, the areas of highest total chlorinated VOC
concentrations are the pit and former drum storage area, the west-side of the racetrack (especially
in the southwest), north of the gravel road at location 34, and north of the gravel road surrounding
sample location 45.

To evaluate changes in groundwater concentrations over time based on groundwater screening
samples, six locations sampled as part of the Phase I and II survey were sampled again. This
second sampling occurred at the same time as the additional groundwater screening samples,
identified above, were collected. The locations sampled again included Phase I location 98, 159
and 229 and Phase II locations 34, 46, and 32. Phase I locations 98 and 229 were sampled again
to assess changes in concentrations based on previous detections. Phase I location 159 was
sampled again to assess whether contaminants had migrated from areas immediately to the south
with previous detections. Phase II location 34 was sampled again due to the relatively high
concentration of t-1,2-DCE (470 ,g/l) detected during the initial sampling. Phase II locations 46
and 32 were sampled again to assess changes in concentrations over time along the apparent path
of contaminant migration. During the collection of six re-samples, location 70 was inadvertently
sampled again and only field analyzed. The results are also provided in Table 5-6. There were
no detections for the initial sample at location 70.

At location 98, concentrations of PCE decreased, however, it was still above the threshold limits
for Phase II expansion. One compound, 1,2-DCA was detected in the second sampling, but not
during the original sampling. Sample 229 (the second sample) showed lower detected
concentrations of PCE, however, TPH, TCE, and 1,2-DCA increased relative to the previous
sampling event. The second sampling of location 32 showed no detections and location 46 showed
marked decrease in concentrations of TCE, PCE, and 1,2-DCA. At location 159, field results for
PCE and TCE were detected at only slightly higher concentrations than during the Phase I
sampling. However, during Phase I sampling, c-I.2-DCE was detected at a concentration of 118
pg/I and benzene was detected at 2.4 pg/I. but not in the resample.

The sample from location 34 did not show the same high concentration of t-1,2-DCE as in the
initial field sampling. Results from the second sampling showed no detection for t-1,2-DCE and
a concentration of 3 pg/l of 1, I-DCA. It appears that the original field detected concentration was
an isolated event.

5.3 Deep Alluvial Groundwater Screening

Additional field screening data was collected during the SCAPS investigation. Additional details
of this investigation are discussed in Section 3.1.3.3 and in Technical Memorandum #5 and
Addendum, which are provided in Appendix A. Specifically for MAAF-FFTA, the SCAPS rig
was used to collect deep. alluvial groundwater screening samples using a Hydropunch sampler to
determine if DNAPLs were present above the bedrock surface. The depths of pushes ranged from
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approximately 48 feet to 72 feet. Table 3-3 lists the actual depth of the pushes. The groundwater
screening samples collected via SCAPS were analyzed for VOCs in the field and the laboratory.
Groundwater screening samples were collected in duplicate at sample locations CP-1 through CP-9.
These locations are depicted on Figure 5-11.

Table 5-8 presents the analytical results for both the field screening and the laboratory analysis.
Ten different analytes were detected including both chlorinated solvents and petroleum compounds.
Trichloromethane was detected at low levels during field screening analysis, however, they were
not confirmed in the laboratory analysis. The detected chlorinated solvents include both 1, 1- and
1,2-DCA, DCE, and TCE. Both DCAs were detected at one location (CP-7) in the field analyses
but were not detected in the duplicates analyzed in the laboratory. DCE was detected at one
location (CP-2) at 1.1 /zg/1 in the laboratory duplicate; however, it was not detected during field
analyses. TCE was detected in both field and laboratory analyses at 2.93 and 2.8 Jtg/l,
respectively, at location CP-4 in the 53-foot sample. TCE was also detected at locations CP-9, CP-
5, and CP-6 at concentrations of 1.0 to 2.7 kzg/l; TCE was not detected in the field analyses of
these samples. None of the chlorinated VOCs detected in the laboratory analyses were above
drinking water standards.

The detected petroleum compounds include ethylbenzene, toluene, and xylenes. Based on field
analyses, ethylbenzene was detected at locations CP-2 and CP-6 at concentrations of 0.57 and 0.68
/.ig/l, respectively. Ethylbenzene was not detected at the same locations in the laboratory
duplicates. In addition, ethylbenzene was detected at locations CP-5 and CP-7 at concentrations
of 0.7 to 0.9 ug/l, respectively, based on laboratory analyses. Toluene was detected at two
locations (CP-6 and CP-9) based on field analyses and at all nine locations based on laboratory
analyses. The concentrations of toluene ranged from 0.5 to 1.7 4g/l. Xylenes were detected at
four locations (CP-9, CP-2, CP-6, and CP-7) based on field analyses at concentrations ranging
from 0.57 to 0.92 kig/l. None of these samples contained xylenes in the duplicate laboratory
analyses. In contrast, xylenes were detected in the laboratory at location CP-5 at 0.6 ug/l and
were not detected in the field analyses. None of the petroleum compounds detected in the
laboratory analyses were above drinking water standards.

The chlorinated methanes detected at the site include dichloromethane and trichloromethane.
Dichloromethane was only detected at one location and was also detected in the blank.
Trichloromethane was detected at four locations based on field analyses but was not detected in
any of the laboratory duplicates. Trichloromethane is a common contaminant detected in
chlorinated drinking water (Ref. 67). The MCL for trichloromethane is 100 Ltg/l and for
dichloromethane is 5 .g/l. Neither dichloromethane or trichloromethane are attributed to the
FFTA-MAAF nor are detected concentrations above drinking water standards. Therefore, the
detected chlorinated methanes are not considered to be associated with the FFTA-MAAF.

In general, the field analyses revealed detections of 1,1- and 1,2-DCA, trichloromethane, and
xylenes that were not confirmed by laboratory analysis. Also, the field analyses did not show
detections for VOCs detected in the laboratory duplicates at concentrations of 2.7 jig/l and less
(e.g., TCE at location CP-9). These data show that the field analyses has a slightly lower
capability for detecting low concentrations, which is expected when performing headspace analyses
of samples in the field. The primary purpose of the SCAPS groundwater screening samples was
to evaluate whether DNAPLs are present in the deeper alluvial materials at the site. The only
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compounds with the potential to occur as DNAPLs that are related to the site and detected based
on the laboratory analyses are as follows:

Detections Specific Solubility in Water

Locations (/zgl) Gravity (a) j (g/l )(a)

CP-9 TCE -2.7 1.460 1,100,000

CP-2 DCE - 1.1 1.282 6,300,000

CP-4 (b) TCE -2.8 1.460 1,100,000

CP-5 TCE -1.2 1.460 1,100,000

CP-6 TCE- 1.0 1.460 1,100,000

(a) units are: g/cm 3, at 15.5'C and 1 atmosphere (Ref. 68)
(b) Detected in the 53-foot sample, not the 72-foot sample

Although TCE and DCE have specific gravities which are greater than 1.0 (1.0 is the specific
gravity of water), the detected concentrations are orders of magnitude lower than the limits of
solubility. Therefore, these concentrations are not indicative of DNAPLs.

Petroleum compounds detected included toluene, ethylbenzene, and xylenes. The specific gravities
of these compounds ranges from 0.86 to 0.87 (Ref. 69); thus, they are lighter than water. The
occurrence of these petroleum compounds in the deep alluvial samples, even at the low
concentrations detected (many of the detections were less than 1.0 gg/l), is not expected because
of their specific gravity. During pushes of the Hydropunch with the SCAPS rig, the tool and push
rods are designed to form a tight seal with the surrounding formation as it is being pushed to the
sampling depth. As shown with the CPT data present in Section 3.0, the majority of the alluvial
materials are sands. The sands will not form as effective a seal around the Hydropunch sampler
and push rods as finer grained silts and clays. Therefore, it is possible that the detected petroleum
compounds at depth are the result of carry-through from shallower depths. This carry-through,
if it occurred, may also account for some of the detections of chlorinated VOCs in the deep alluvial
samples. However, whether or not carry-through occurred does not affect the conclusions that
DNAPLs are not likely present and that detected concentrations in the laboratory analyses do not
exceed drinking water standards at any location.

The results of the chemical analyses of the groundwater screening samples indicate that DNAPLs
are not likely present - rather, low concentrations in groundwater of chlorinated VOCs were
detected (the greatest detected concentration was 2.8 Ag/l for TCE at CP-4). These low
concentrations are well below the limits of solubility for the chlorinated VOCs (which are six
orders of magnitude greater), indicating that DNAPLs are not likely to be present in areas near to
the locations sampled.
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Table 5-1. Summary of Chemical Detections for
SI Soil Gas and Groundwater Screening Results Former Fire Training Area,

September 1993

Sample Depth c-1,2- Ethyl- Total
Identification (feet) . DCE TCE PCE Benzene Toluene benzene Xylenes FID (a)
Reporting Limit (pg/l) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10.0

Soil Gas Samples (Results are reported in micrograms per liter - P/1l)
Phase I

MAAF-D6 4 <1.0 <1.0 <1.0 1.0 <1.0 <1.0 <1.0 <10
MA I 4 21 < 1.0 < 1.0 < 1.0 422 44 278 660MAAF-H8 4 <1.0 <1.0 2.8 <1.0 <1.0 <1.0 <1.0 <10
MAAF-H9 4 < 1.0 < 1.0 4.6 < 1.0 < 1.0 < 1.0 < 1.0 <10
MAAF-J7 4 < 1.0 < 1.0 1.7 < 1.0 < 1.0 < 1.0 < 1.0 < 10

MAAF-18~i!ii~~i 4 < 1.0 < 1.0 29 < 1.0 < 1.0 < 1.0 < 1.0 < 10
MAAF-JZ 4 < 1.0 < 1.0 9.7 < 1.0 < 1.0 < 1.0 < 1.0 < 10

MAAF-K7 4 <1.0 <1.0 9.3 <1.0 <1.0 <1.0 <1.0 <10
MAAF-K9~..~~i.~,! 4 < 1.0 < 1.0 50 < 1.0 1.0 < 1.0 < 1.0 < 10
MAAF-M6 4 < 1.0 < 1.0 1.2 < 1.0 < 1.0 < 1.0 < 1.0 < 10
MAAF-M8 4 < 1.0 < 1.0 9.3 < 1.0 < 1.0 < 1.0 < 1.0 < 10
MAAF-M14 (b) 4 < 1.0 < 1.0 4.0 < 1.0 < 1.0 < 1.0 < 1.0 < 10
MAAF-N2 4 < 1.0 < 1.0 3.5 < 1.0 < 1.0 < 1.0 < 1.0 < 10
MA N 4 <.0 1.0 16 <1. <10 1.0 <1.<.............10

.,. . K .": "' " :.: :::::: .....:::::

MAAF-NY 4 < 1.0 < 1.0 1.5 < 1.0 < 1.0 < 1.0 < 1.0 <10
MAAF-P9 4 <1.0 <1.0 1.6 <1.0 <1.0 <1.0 <1.0 <10
MAAF-PX 4 <1.0 <1.0 3.8 <1.0 <1.0 <1.0 <1.0 <10
MAAF-PZ 4 < 1.0 < 1.0 1.9 < 1.0 < 1.0 < 1.0 < 1.0 < 10
MAAF-WZ 4 <1.0 <1.0 < 1.0 < 1.0 3.1 < 1.0 < 1.0 <10

Phase II 151<
MF-1 4 < 1.0 < 1.0 3.9 < 1.0 1.1 < 1.0 < 1.0 < 10
MF-2 4 <1.0 <1.0 4.0 <1.0 <1.0 <1.0 <1.0 <10
MA.F- 4 < 1.0 6.2 44 < 1.0 < 1.0 < 1.0 < 1.0 11

MF-4 4 < 1.0 <1.0 <1.0 < 1.0 1.3 < 1.0 < 1.0 < 10
MF-5 4 <1.0 <1.0 9.4 < 1.0 < 1.0 < 1.0 < 1.0 < 10
MF-6 4 < 1.0 <1.0 <1.0 < 1.0 3.1 < 1.0 < 1.0 <10
MF-8 4 <1.0 <1.0 <1.0 <1.0 1.3 <1.0 <1.0 <10
MF-9 4 <1.0 <1.0 <1.0 <1.0 1.8 <1.0 <1.0 <10
MF-12 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 12

1 of 2



Table 5-1. Summary of Chemical Detections for
SI Soil Gas and Groundwater Screening Results Former Fire Training Area,

September 1993 (continued)

Sample Depth c-1,2- Ethyl- Total
Identification (feet) DCE TCE PCE Benzene Toluene benzene Xylenes FID (a)

Reporting Limit (jug/l) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10.0

Groundwater Samples (Results are reported in micrograms per liter - g/l)
Phase I

MAAF-H6W 8 4.8 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10
MAAF 4I7 7 725 < 1.0 < 1.0 13 3,841 356 1,586 6,421
MAAF-H8W 8 < 1.0 < 1.0 1.6 < 1.0 < 1.0 < 1.0 < 1.0 <10
MAAF-H9W 8 < 1.0 < 1.0 4.6 < 1.0 < 1.0 < 1.0 < 1.0 <10
MAAF-J7W 8 < 1.0 < 1.0 4.4 < 1.0 < 1.0 < 1.0 < 1.0 <10
M AA8-.J 8 W 6 < 1.0 < 1.0 51 < 1.0 < 1.0 < 1.0 < 1.0 <10
MAAF-JZW 8 < 1.0 < 1.0 6.7 < 1.0 < 1.0 < 1.0 < 1.0 < 10
MAAF-K7W 9 1.6 < 1.0 56 < 1.0 < 1.0 < 1.0 < 1.0 17
..... . 9 <1.0 <1.0 46 <1.0 <1.0 <1.0 <1.0 <10
MAAF-M6W 8 < 1.0 < 1.0 8.6 < 1.0 < 1.0 < 1.0 < 1.0 <10

MAAF-MSWii 8 32 2.5 160 < 1.0 < 1.0 < 1.0 < 1.0 49
MAAF iiM1W 8 129 1.3 17 < 1.0 < 1.0 < 1.0 < 1.0 15
........... ..... :.. . ::::::

MAAF.N2W. .. 8 < 1.0 < 1.0 24 < 1.0 < 1.0 < 1.0 < 1.0 < 10MAAF-N7W 8 < 1.0 < 1.0 10 <1.0 < 1.0 < 1.0 < 1.0 <10

MAAF-NY 7 < 1.0 < 1.0 13 < 1.0 < 1.0 < 1.0 < 1.0 < 10
MAAF-P9W 7 < 1.0 < 1.0 2.8 < 1.0 < 1.0 < 1.0 < 1.0 < 10
MAAF-PXW 7 <1.0 <1.0 4.0 <1.0 <1.0 <1.0 <1.0 <10
MAAF-PZW 7 <1.0 <1.0 3.0 < 1.0 < 1.0 < 1.0 < 1.0 <10

Phase II _________

MF- :IW : :::;: !!:!!::!~i ii:8 < 1.0 < 1.0 41 < 1.0 < 1.0 < 1.0 < 1.0 < 10
MF-2W 8 <1.0 <1.0 4.3 < 1.0 < 1.0 < 1.0 < 1.0 <10

MF-3W .8 < 1.0 < 1.0 6.2 < 1.0 < 11.0 1.0 <1.0 <10
MF-5W 8 < 1.0 < 1.0 7.0 < 1.0 < 1.0 < 1.0 < 1.0 < 10
MF-7W 9 < 1.0 < 1.0 1.2 < 1.0 < 1.0 < 1.0 < 1.0 <10
FP-E5 10 < 1.0 < 1.0 <1.0 < 1.0 1.5 < 1.0 < 1.0 11

EP-JiiiiiiiiiiiiiiiiiP iiiiii7 375 < 1.0 < 1.0 6.7 1,522 177 888 14,510
FP-MI i~~i~iiii~ii~l 9 39 < 1.0 6.5 < 1.0 < 1.0 < 1.0 < 1.0 16
FPM8 i:!!:iiiiii~~iiii ii! 9 13 1.6 78 < 1.0 1.1 < 1.0 1.5 23
FP-N2 9 < 1.0 < 1.0 7.3 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
FP-PZ 8 < 1.0 < 1.0 1.4 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Bold values represent detected compounds.
Shaded areas represent locations where concentrations exceed threshold levels (10 ug/l for specific compounds or the sum of
specific compounds, and 20 ug/l for total FID readings).
(a) Represents the sum of all petroleum hydrocarbon compounds c-I ,2-DCE cis-l1,2-Dichloroethylene

observed on the chromatogram for the FID. TCE Trichloroethylene
(b) Represents the 4-foot sample from location M1. PCE Tetrachlorothylene
< Below Practical Quantitation Limit FID Flame Ionization Detector
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Table 5-2. Summary of Chemical Detections for
SI Groundwater Screening Results - Laboratory Analyses, September 1993

(All results are reported in micrograms per liter - /g/l)

Analyte FPN2 FPPZ FPV8 FPN7 FPM8 FPH7 FPJ6 MFJ6W FPE5 FPW4 FPW4D FPM1 KNL KAL MCL
(a) (a) (a) (a,b) (a,c) I (d) (a) (+) (+) (+ +)

Benzene 0.5 <0.4 <0.8 <0.4 < 10 <40 < 1.2 <2.0 <0.4 <0.4 <0.4 <10 0.5 5 5
1,2-Dichloroethylene <0.5 <0.5 < 1.0 <0.5 95 2;100;iiiii;iiii~~iiiii liiii < 1.5 <2.5 <0.5 <0.5 <0.5 i:i::i:i280!i::i:i 7 (e) 70 (e) 70 (e)
(Total) _______ _______ ________ _________ i!{!i iiiiiiiiiiiiiiiiiiiiiiiiii

Ethylbenzene 1.1 0.7 < 1.4 <0.7 < 18 170 <2.1 <3.5 <0.7 0.7 1.0 < 18 68 680 700

........................... ,.,....................
.. ... .... .. ...... ... ......... ., ....,......... . ............. ...... .

Tetrachloroethylene ii!ii 32{i~iiiiii 3.7 < 2.2 1.7 iiii~iS0i~iiiii~ < 110 < 3.3 < 5.5 < 1.1 < 1.1 < 1.1 iiiiiiiiiiiiiii 0.7 7 5

Toluene 1.2 0.6 1.0 0.6 < 10 2~~ii600iiii 6.0 <2.0 1.1 0.6 1.0 < 10 200 2,000 1,000

m- &/or p- Xylene <0.6 <0.6 < 1.2 <0.6 <15 380 < 1.8 <3.0 <0.6 <0.6 <0.6 < 15 44 () 440 () 10,000 ()

o-Xylene <0.6 <0.6 < 1.2 <0.6 < 15 400 < 1.8 <3.0 <0.6 <0.6 <0.6 < 15 44 440 10,000

Bold values represent detected compounds.
Shaded areas r-epresent concentrations that are equal to or exceed the MCL and/or the KAL.

(a) Samples with PQL raised due to limited sample volume.
(b) Original sample container broken in lab custody; analyses conducted on remainder of sample.
(c) Resample of FPJ6.
(d) Duplicate of FPW4.
(e) Although a KAL, KNL and MCL for 1 ,2-DCE (mixed) is not available, concentrations reported as 1 ,2-DCE (mixed) will be compared to the more conservative KAL, KNL and MCL for 1 ,2-DCE

isomers.
(f) Although no standards or guidelines are available for m- &/or p-Xyienes, concentrations reported as m- &/or p-Xylenes will be compared to the standards and guidelines for Xylenes (mixed).
+ Kansas Department of Health and the Environment, Bureau of Environmental Remediation, Groundwater Contamination Cleanup Target Concentrations, November 1988.
+ + U.S. EPA, Office of Water, Drinking Water Regulations and Health Advisories, May 1995.
< Below Practical Quanititation Limit

For complete list of analytes determined, see QCSR Site Investigations of High Priority Sites, 17 December 1993.



Table 5-3. Summary of Chemical Detections for
ESI Soil Gas Data - Off-Post Phase I, June 1994

(All units in ug/1)

Sample Chlorinated Solvents Petroleum
Identification c- 1,2-Dichloroethylene Tetrachloroethylene Trichloroethylene Total VOCs

ESJSG44 < 1.0 < 1.0 < 1.0 80
ESISG4-35 < 1.0 6.4 < 1.0 <10
ES:1::::< 1.0 91 1.2 <10
ESISG4-36 < 1.0 1.4 < 1.0 <10
ESLSG12-36 25 4.9 < 1.0 <10ESISG4-3$ iiii~iiii~~ii!!ii< 1.0 14 < 1.0 < 10
ESTSG4- iiiiiiiiiiiii38D ii~i< 1.0 14 < 1.0 < 10
ESISG12-38 < 1.0 1.5 < 1.0 <10

ESISG4-39 < 1.0 2.5 < 1.0 < 10
ESISG8-39 < 1.0 2.0 < 1.0 < 10
ESISG4-70 < 1.0 2.9 < 1.0 <10

ESISG4-76 1.6 < 1.0 < 1.0 <10
E .............77 12 16 2.7 <10............ "" :"" .............. '""

ESXS4}1Zi99 23 13 1.1 <10
EIsG12-Mu 23 13 1.1 <10
ESISG12-131 1.3 < 1.0 < 1.0 <10
ESISG4-142 < 1.0 1.9 < 1.0 <10
E ................. ...... < 1.0 < 1.0 < 1.0 33

i " ." • . : ' -: . . ........==========

! iiiiiii :< 1.0 < 1.0 < 1.0 21

SJS4-57!iiiii~!il 2.3 5.8 2.8 < 10.... ... ... " " "' ' "' ;';'' ......." ..";

ESISG12-171 2.4 < 1.0 < 1.0 < 10
ESISG12-173 < 1.0 4.9 < 1.0 <10

Bold values represent detected compounds.
Shaded areas represent locations where concentrations exceed threshold levels (10 ug/l for specific compounds or the sum

of specific compounds, and 20 ug/l for total FID readings).

The sample identification contains the following information:

ESI Expanded Site Investigation

SG Soil Gas Media

# the first number identifies the depth of the sample in feet (i.e., 4, 10, 12)

# the second number identifies the sample location

All identifications with a "D" is a duplicate sample (from the corresponding identification).

< Below Practical Quantitation Limit



Table 5-4. Summary of Chemical Detections for
ESI Groundwater Screening Data - Off-Post Phase I, Field Analysis, June & September 1994

(All units in ug/1)C
Sample Volatile Organic Compounds - Chlorinated Compounds j Yolatile Organic Compounds - Petroleum
Identification 1,1-Dichloroethylene c- 1,2-Dichloroethylene t-1,2-Dichloroethylene 1,2-Dichloroethane ] Tetrachloroethylene 1,1,1-Trichloroethane Trichloroethylene Benzene Toluene Xylenes BTEX Total VOCs
ESIGW-8 < 1.0 < 1.0 < 1.0 < 1.0 1.1 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW-18 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW-22 < 1.0 2.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW-25 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10

W .. 2.0 < 1.0 < 1.0 215 280 < 1.0 249 < 1.0 10 < 1.0 10 238
ESIGW-26 < 1.0 1.4 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW8-33D < 1.0 3.7 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10

.:.w .. < 1.0 8.2 3.0 < 1.0 6.3 < 1.0 17 < 1.0 < 1.0 < 1.0 < 1.0 <10
1QW i3 < 1.0 214 2.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1.8 < 1.0 <1.0 63

...... ==...=..... < 1.0 213 2.1 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1.5 < 1.0 < 1.0 49
S1GW i3 < 1.0 4.5 1.0 < 1.0 1.1 < 1.0 3.5 < 1.0 < 1.0 < 1.0 < 1.0 18

. = ................ < 1.0 2.0 < 1.0 < 1.0 < 1.0 20 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW-61 <1.0 1.5 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <1.0 < 1.0 < 1.0 < 1.0 <10

::::< 1.0 322 1.3 < 1.0 70 < 1.0 120 < 1.0 2.2 < 1.0 2.2 147
l :W.7D < 1.0 291 1.6 < 1.0 36 < 1.0 76 < 1.0 < 1.0 < 1.0 < 1.0 110
G . ...::::::....::: 2.8 < 1.0 < 1.0 212. 156 < 1.0 114 1 12 <1.0 13 285ESIGW-79 <1.0 <1.0 1.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 < 1.0 <1.0 <10

ESIGW-91 < 1.0 1.6 <1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW-91E < 1.0 <1.0 < 1.0 < 1.0 < 1.0 1.7 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW-92 < 1.0 1.6 < 1.0 < 1.0 < 1.0 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW-92E < 1.0 <1.0 < 1.0 < 1.0 < 1.0 5.0 < 1.0 < 1.0 <1.0 < 1.0 < 1.0 <10

.. .... 1.0 2.1 < 1.0 < 1.0 62 < 1.0 12 < 1.0 < 1.0 < 1.0 < 1.0 16
.. 1.8 254 2.9 < 1.0 86 < 1.0 85 < 1.0 1.2 < 1.0 1.2 148

ESIGW-101A < 1.0 1.4 < 1.0 < 1.0 < 1.0 < 1.0 1.4 <1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW- 113 < 1.0 2.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 2.6 2.6 <10

4-:5 ...... < 1.0 < 1.0 1.2 < 1.0 < 1.0 15 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW-129 < 1.0 < 1.0 < 1.0 < 1.0 1.1 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10

............. < 1.0 9.5 < 1.0 < 1.0 1.1 < 1.0 1.5 < 1.0 < 1.0 <1.0 <1.0 <10
ESIGW8-133 < 1.0 2.3 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10

S1QW.1 ::< 1.0 118 < 1.0 < 1.0 1.7 < 1.0 4.3 2.4 < 1.0 < 1.0 2.4 80
ESIGW-159R < 1.0 < 1.0 < 1.0 6.7 < 1.0 <1.0 0.7 < 1.0 < 1.0 < 1.0 < 1.0 7
ESIGW-167 < 1.0 1.6 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW-170 < 1.0 6.3 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW-172 < 1.0 1.7 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW-174 < 1.0 < 1.0 < 1.0 < 1.0 5.1 < 1.0 1.7 < 1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW-187 < 1.0 < 1.0 1.8 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <1.0 <t1
ESIGW-189 < 1.0 < 1.0 2.4 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW-192 < 1.0 < 1.0 2.2 < 1.0 < 1.0 < 1.0 <-1.0 < 1.0 < 1.0 < 1.0 <1.0 <10
ESIGW-210 < 1.0 1.7 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10
ESIGW-214 < 1.0 3.9 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 <10S IGW-216 iiiiiiiii~ii< 1.0 30 < 1.0 < 1.0 65 < 1.0 11 < 1.0 < 1.0 < 1.0 < 1.0 29
1 W I7 iiiiiiiiiiiiiiii< 1.0 1.2 < 1.0 < 1.0 26 < 1.0 4.3 < 1.0 < 1.0 .< 1.0 < 1.0 < 10

S : iGW..217D iii::::iiii< 1.0 < 1.0 < 1.0 < 1.0 11 < 1.0 3.5 < 1.0 < 1.0 < 1.0 < 1.0 < 10
S1GW :::::::::::::::::::::::::::::::::::< 1.0 < 1.0 < 1.0 13 66 < 1.0 14 < 1.0 "< 1.0 < 1.0 < 1.0 35

ESIGW-223 . < 1.0 1.1 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 10
IGW==========================9======< 1.0 16 < 1.0 < 1.0 . 75 < 1.0 6.9 < 1.0 < 1.0 < 1.0 < 1.0 25

ESIGW-231 < 1.0 9.2 . < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 10
ESI-M 1 < 1.0 < 1.0 1.4 .< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 10
ESIGW-B1R < 1.0 < 1.0 10 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 10ESIGW1-98A(a) <1.0 <1.0 <1.0 18 53 <1.0 38 <1.0 19 < 1.0 19 60
ESIGWl-159A(a) < 1.0 <1.0 < 1.0 91 2.0 < 1.0 7 < 1.0 < 1.0 <1.0 <1.0 <10

ESIGW 1-229A (a) < 1.0 < 1.0 < 1.0 10 32 < 1.0 13 < 1.0 < 1.0 < 1.0 < 1.0 35

B '[N Bold values represent detected compounds

Shaded areas represent locations where concentrations exceed threshold levels (10 ug/l for specific compounds or the sum of specific compounds, and 20 ug/l for total FID readings).
Samples ending in "R" were recollected and field analyzed on a different date than the record sample, in accordance with Technical Memorandum #3.
All identifications with a "D" is a duplicate sample (from the corresponding identification).
OB Compound concentration observed below reporting limits.
< Below Practical Quantitation Limit.

(a) Location sampled again in accordance with Technical Memorandum #6.
(b) Location 70 was inadvertently re-collected and field analyzed on 16 November 1994.



Table 5-5. Summary of Chemical Detections for

ESI Groundwater Screening Data - Off-Post Phase I, Laboratory Analysis, June & September 1994

Sample Identification (all samples have prefix ESIGW-) Standards and
(Results in ug/l) 

u____________ ______ ____ ______ ________ ____ ____ ____ ________ ____ ________ ____ _____ _____GuideliGideineI~~ab MI K N IEI I 11 1 1 1 11 1 1 1 fKNL KAL MCL
Analyte 8 8R (a) 25 25R 70 70R (a) 99 115 159 159R (a) 214 217 217R (a) 223 F1 F2 F2R F3 (b) F3R(a,b) B [ I (+) (+) (++)

1,1-Dichloroethane <5.0 R <0.5 <0.5 <0.5 <50R <50 <50 0.7 <25R <5.0 <0.5 <5.OR <2.5 < 13R <5.0R <5.0R <0.5 <5.OR <0.5 <5.OR <5.OR 0.5 5 NAy

1,2-Dichloroethylene <5.0 R <0.5 <0.5 <0.5 00 1;0 <0.5 i3iJ 55 4.8R <5.OR 44 <13R <5.OR <5.OR <0.5 <5.0R <0.5 <5.OR <5.OR 7(c) 70(c) 70(c)

Tetrachloroethylene <11 R <1.1 <1.1 <1.1 < llOR 1iti <110 <1.1 <55R <11 < 1.1 3 1 <28R <R <llR <1.1 <11R <1.1 < R <11R 0.7 7 5

Toluene <4.0 R 0.4 <0.4 0.6 <40R <40 <40 <0.4 <20R <4.0 <0.4 <4.OR <2.0 < 10R <4.OR <4.OR 0.6 <4.OR 0.5 <4.OR <4.OR 0.7 7 5

1,1,1-Trichloroethane <7.0 R <0.7 <0.7 <0.7 <70R <70 <70 21 <35R <7.0 2 R <7.OR <3.5 < 18R <7.OR <7.OR <0.7 <7.OR <0.7 <7.OR <7.OR 20 200 200

Trichloroethylene M., <0.6 4.4R 4.4 140R 330 240 <0.6 170R <1 1.04i i R.i <0.6 ......... 1.....R.. ... <0.6 32R 3. 0.5 5 5

Bold values represent detected compounds
Shaded compound values represent concentrations that are equal to or exceed the MCL and/or the KAL.

R Data rejected by QA data validator.

J Sample quantitative value estimated.

+ Kansas Department of Health and the Environment, Bureau of Environmental Remediation, Groundwater Contamination
Cleanup Target Concentrations, November 1988.

+ + U.S. EPA, Office of Water, Drinking Water Regulations and Health Advisories, May 1995.

(a) Resampled.
(b) ESI-F3 is a duplicate of ESI-F2.
(c) Although a KAL, KNL and MCL for 1,2-DCE (mixed) is not available, concentrations reported as 1,2-DCE (mixed) will be compared to the

more conservative KAL, KNL and MCL for 1,2- DCE isomers.

NAv Not Available
< Below Practical Quantitation Limit

For complete list of analytes determined, see QCSR Periodic Groundwater Monitoring Samples, 11 November 1994.



Table 5-6. Summary of Chemical Detections for

ESI Groundwater Screening Field Analysis - Off-Post Phase II,
August 1994, September 1994, January 1995

(All units in ug/1)

Chlorinated Compounds Petroleum
Sample (b) I Carbon I

Location Identification 1,1-Dichloroethane 71,2-Dichloroethane c-i,2-Dichloroethylene t-l,2-Dichloroethylene Tetrachloroethylene Trichloroethylene Tetrachloride Trichloromethane Benzene Ethylbenzene Toluene BTEX Total VOCs

4 ND ND ND ND ND ND ND ND ND ND 7 7 ND
Initial 10 ND ND. ND ND ND ND ND ND ND ND 3 3 ND
Line North 1 32 ND ND ND ND 1 1 ND ND ND ND ND ND ND

34......... ..... ND ND ND 470 ND ND ND ND ND ND ND ND ND

39 ND ND ND 2 ND ND ND ND ND ND ND ND ND

40 ND ND ND ND ND ND ND ND ND 5 ND 5 ND

Line North 2 44 ND 18 ND ND ND 1 ND ND ND ND ND ND ND

45 ND 47 ND ND 6 5 ND ND ND ND ND ND ND

46. . ... ... ND 29 ND ND 23 11 ND ND ND ND ND ND ND

47 ND 3 ND ND 1 <1.0 ND ND ND ND ND ND ND
47D ND 8 ND ND 2 1 ND ND ND ND ND ND ND

......... ND 41 ND 13 2 4 ND ND ND ND ND ND ND
Line North 3 ;i; ; ;;;;;;;;;;;;;;ii ! ;ND 9 ND ND 1 1 ND ND ND ND ND ND ND

63ND 4 ND ND ND ND ND ND ND ND ND ND ND
iii~i~iiii~i~i~iiiiiiii~i ~i~ii~iiiii~i~i~i~i~i~iND 2 ND ND '6 2 ND ND ND ND ND ND ND

.... ... ... . .:., ..,.. .....

:i;ii;i ii;i ;ii; iiiii;iii iii ND ND ND ND 0.2 ND ND ND ND ND ND ND ND
iiiii~iiii~ii ii ~~l~i~iiiii ND ND ND ND 1 1 ND ND ND ND ND ND ND

Ara2:::::::::::::::::::::::::::::::::::::::ND ND ND ND ND ND ND ND ND ND 13 13 28

91ND ND ND 7.8 ND ND ND ND ND ND ND ND ND
iii;~~~ iii;~~~ i~;i; ii;;ii;i~i ND 6 ND ND ND 4 ND ND ND ND 1.5 1.5 3

Nrho iiiiiiiiiii ND 5 ND ND ND 1 ND ND 7 ND 6 13 15

Ae196ND 4 ND ND ND ND ND ND ND ND 2 2 5

97ND 1 ND ND "ND ND ND ND ND ND 7 ND 8

98ND ND ND ND ND 2 ND ND ND ND ND ND ND
iiiiiiiiiiiiiiiiiii i i!iiiiii!i!!ii ND ND ND 15 ND ND ND ND ND ND ND ND ND

Northeast of iiiiiii~ii~iiiii~~iiiii ii!ii~iiii~ii~~i ND ND ND ND 9 6 ND ND ND ND ND ND ND

Line Northi1 105 ND ND ND 4 ND ND ND ND ND ND ND ND ND

175 ND ND ND ND ND ND ND ND ND ND ND ND

Not f18ND ND ND ND ND ND ND 2 ND ND ND ND ND
LieNrh113ND ND 9 ND ND ND OB OB ND ND "ND ND ND

Location (a) 34 3 ND ND ND ND ND ND ND ND ND ND ND ND
Sampled Again 46 ND 2 ND ND ND ND ND ND ND ND ND ND ND

Bold values represent detected compounds
Shaded areas represent locations where concentrations exceed threshold levels (10 ug/1 for specific compounds or the sum of specific compounds, and 20 ug/1 for total FID readings).
The identification with a "'D" is a duplicate sample (from the corresponding identification).

" ND Not Detected

OR Compound concentration observed below reporting limits.
< Below Practical Quantitation Limit
(a) In accordance with Technical Memorandum #6.

(b) All samples have prefix ESIGW2-.
(c) Sample inadvertently recollected and field analyzed while recollecting the samples in accordance with Technical Memorandum #6.



Table 5-7. Summary of Chemical Detections for
ESI Groundwater Screening Laboratory Analysis - Off-Post Phase II,

August 1994, September 1994, January 1995
(Results are reported in ug/1)

Sample Identification (all samples have prefix ESIGW2-) Standards and Guidelines

Analyte 4 34 35 J46 (a)1 61 [ 65 165X (b)I  74 91 J 99 101 J108 125 127 129 J500 (c) 153 KNL (+) KAL(+) MCL(++)]

Bromodichloromethane <0.5 <0.5 <0.5 <0.5 < 13 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 12 0.5 100 100/80

Carbon Disulfide 19 <5.0 8.9 <5.0 <130 <5.0 <5.0 <5.0 <5.0 <5.0 9.8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 NAv NAv NA

Dibromochloromethane <0.7 <0.7 <0.7 <0.7 < 18 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 17 0.7 100 100/80
... . . .. . . ...... ............... ...................

1,2-Dichloroethylene <0.5 <0.5 <0.5 120 .330 <0.5 <0.5 <0.5 4.1 0.8 4.0 < 0.5 < 0.5 <0.5 <0.5 <0.5 <0.5 7(d) 70(d) 70(d)

Dichloromethane <0.9 <0.9 <0.9 <0.9 <23 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 1.OB <0.9 1.3B 1.1B <0.9 2.8B 5 50 5

m- &/or p-Xylenes 0.8 <0.6 <0.6 <0.6 < 15 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 44 (e) 440 (e) 10,000 (e)S . ......................

Tetrachloroethylene < 1.1 < 1.1 < 1.1 1$ <28 < 1.1 < 1.1 < 1.1 < 1.1 2.4 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 0.7 7 5

Toluene 1.2 0.9 0.5 0.7 <10 0.5 0.6 1.1 1.2 0.4 <0.4 4.9 2.9 3.9 3.1 3.4 < 0.4 200 2,000 1,000

Tribromomethane < 1.5 < 1.5 < 1.5 < 1.5 <38 < 1.5 < 1.5 <1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5 11 1.5 100 100/80"
Trichloroethylene <0.6 <0.6 <0.6 tOi!ii!i~iiiiii <15 <0.6 <0.6 <0.6 <0.6 1.6 0.9 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 0.5 5 5

T~richloromethane <0.5 <0.5 <0.5 <0.5 < 13 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 10 0.5 100 100/80"

Shaded values represent concentrations that are equal to and/or exceed the MCL or KAL.

Bold values represent detected compounds.

B Analyte detected in the associated method blank; result has not been blank corrected.

S100/80 Total Halogenated Methanes cannot exceed 80 level

+ Kansas Department of Health and the Environment, Bureau of Environmental Remediation, Groundwater Contamination Cleanup Target Concentrations, November 1988.

+ + U.S. EPA, Office of Water, Drinking Water Regulations and Health Advisories, May 1995. "

(a) Results for 1 ,2-Dichloroethylene are reported from analysis of diluted sample; all other analytes are reported from analysis of the undiluted sample

(b) ESIGW2-65X is a duplicate of ESIGW2-65.

(c) ESIGW2-500 is a duplicate of ESIGW2-129.

(d) Although a KAL, KNL and MCL for 1 ,2-DCE (mixed) is not available, concentrations reported as 1 ,2-DCE (mixed) will be compared to the more conservative KAL, KNL and MCL for 1,2- DCE isomers.

(e) Although no standards or guidelines are available for m- &/or p-Xylenes, concentrations reported as m- &/or p-Xylenes will be compared to the standards and guidelines for Xylenes (mixed).

NAy Not Available

< Below Practical Quantitation Limit.

For complete list of analytes determined, see QCSR Periodic Groundwater Monitoring Samples, 11 November 1994; QCSR Periodic Groundwater Sampling, March 1995.



Table 5-8. Summary of Chemical Detections for
Field (Sample Headspace) vs. Laboratory Analytical Results, SCAPS Groundwater Screening Samples,

November and December 1994

Sample Identification
(results inzg/1) _Regulatory

" Guidelines
CP9 (a) CP1-GW1 (b) CP2-GW1 (b) CP3-GW1 CP4-GW1 CP4-GW2 CP5-GW1 CP6-GW1 CP7-GW1 CP8-GW1 CP8-GW2 (c)

Analyte

Field! Lab Field Lab Fieldj Lab Fieldj Lab Field Lab Field Lab Field Lab Field Lab Field Lab Field Lab Field Lab
III I I , I I I I I!

III ii I I

1,1-Dichloroethane <2.51! <0.5 <2.51 <0.5 <2.51: <0.5 <2.51' <0.5 <2.51 <0.5 <2.511 <0.5 <2.51: <0.5 <2.51: <0.5 5.26 1 <0.5 <2.51 <0.5 <2.51: <0.5 0.5 5 NAy
I I I I I I I I I I I

1,2-Dichloroethane <11.11 <0.6 <11.1! <0.6 <11.1 <0.6 <11.1 <0.6 <11.1: <0.6 <11.1! <0.6 <11.1! <0.6 <11.1! <0.6 14.0 1<0.6 <11.1: <0.6' <11.1 <0.6 0.55
I I I + I I + I I I I~

1,2-Dichloroethylene <2.05: <0.5 <2.051 <0.5 <2.051 1.1 <2.051 <0.5 <2.05 <0.5 <2.051 <0.5 <2.05 <0.5 <2.051 <0.5 <2.05: <0.5 <2.051 <0.5 <2.051 <0.5 7 (e) 70 (e) 70(e)
(d) '' ''''''II- I I I I II

I I I I I,, I I I I
I I I I I I I I I I

Dichloromethane <12.0! 0.9B <12.0: <0.9 <12.0! <0.9 <12.01 <0.9 <12.0 <0.9 <12.01 <0.9 <12.01 <0.9 <12.0 <0.9 <12.0! <0.9 <12.0 <0.9 <12.0 < 0.9 5 50 5
+ I I I + I + I II I

Ethylbenzene <0.511 <0.7 <0.511 <0.7 0.57 1 <0.7 <0.511 <0.7 <0.51 <0.7 <0.51 <0.7 <0.51 0.7 0.68 , <0.7 <0.511 0.9 <0.51' <0.7 <0.51: <0.7 68 680 700
+ I I I I+ I + I .

Toluene 0.8 , 0.9J <0.62 1.3 <0.62: 0.5 <0.62: 0.5 <0< 0. 62 . . . . <0.62: 0.6 <0.621 05 200 2,000 1,000
IIIIII I I II

Trichloroethylene <2.111 2.7J <2.111 <0.6 <2.111 <0.6 <2.11: <0.6 2.93 1 2.8 <2.111 <0.6 <2.111 1.2 '<2.111 1.0 <2.111 <0.6 <2.11: <0.6 <2.11,
IIIIIIII 1- I

Trichloromethane <10.3! <0.5 27.8 , <0.5 <10.3 <0.5 <10.31 <0.5 <10.31 <0.5 <10.3 <0.5 11.21 <0.5 11.6 1 <0.5 17.9 : <0.5 <10.3 <0.5 <10.3! <0.5 0.5 100 100/80"
I __II IIIIIII

o -AA <0.6 NA <0.6 NA <0.6 NA I<0.6 NA 0.6 NA <0.6 NA <0.6 NA <0.6 NA <0.6 44 440 10,000
Total Xylenes 0.92 NA <0.531 NA 0.66 1 NA <0.53 NA <0.53 NA <0.531 NA <0.531 NA 0.76 NA 0.57 1 NA <0.531 NA <0.531 NA 44 440 10,000

Bold values represent detected compounds.

B Analyte detected in the associated method blank; result has not been blank corrected. (d) The field analysis reports both c- and t- 1,2-dichloroethylene with a quantitation limits of 3.64
J Sample quantitative value estimated. pg/l and 2.05 gig/l, respectively. Because there were no detections of either c- or t- 1,2-
+ Kansas Department of Health and the Environment, Bureau of Environmental Remediation, Groundwater Contamination dichloroethylene in the field analysis, for the purposes of this table, the detection limit is

Cleanup Target Concentrations, November 1988. reported as the smaller of the values, or 2.05 jtg/l.
+ + U.S. EPA, Office of Water, Drinking Water Regulations and Health Advisories, May 1995. (e) Although a KAL, KNL and MCL for 1,2-DCE (mixed) is not available, concentrations

100/80 Total Halogenated Methanes cannot exceed 80 level reported as 1,2-DCE (mixed) will be compared to the more conservative KAL, KNL and
(a) Sample Identification for the field analyses is SCAPS-GW-1-1 and for the laboratory analyses is SCAPS-GW-1-99. All MCL for 1,2-DCE isomers.

other samples have the prefix MAAF. NAv Not available
(b) Quantitation of the field analysis questionable due to insufficient sample volume. NA Not analyzed (for isomer specific, this table only)
(c) CP8-GW2 is a duplicate of CP8-GWl. < Below Practical Quantitation Limit.

For complete list of analytes determined, see QCSR SCAPS Investigation - Deep Alluvial Well Site, January 1995.
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ANALYTE SAMPLE# ......LA-
CONC. IN ug/I

L. 1, 1-OCA CP7-GW1 5.26 <0.5N

1,2-DCA CP7-CW1 14 <0. 6R3

Dichloromethone CP9 <0.5 0.98

Ethylbenzene CP2-GW1 0.57 <0.7

CP5-GW1 <0.51 0.7

CP6-GW1 0.68 <0.7

CP7-GW <0.51 0.9 t..

Toluene CP9 0.80 0. 90J

CP1-GWI <0.62 1.3 1. . R-2

CP2-GW1 <0.62 0.5

CP4-CW1 <0. 62 0.5

CR4-GW2 <0. 62 0.6

CP5-_W1 <0.62 1.1 LEGEND

*CP6-GW1 0.78 0.8
CR7-.Wl <0.62 1.7 ............. GROUNDWAER MONITOR WELL

TCEC. '."" GROUNDWATER SCREENING SAMPLE

CR4- l 2.93 2.8
- t' i." " .'...."<.:::..i!FORMER FEATURE

CP5-GWl <2.11 1.2 R9.

C 6-OWl <2.11 1 -*.......FENCE UNE

Trichioromet hone CR1-OWl 28 <0.5

CP5-GWl 11 <0.5 , N .W

CP6-GWl 11 <0.5 C BUILDING
CP 7 -G l 18 0.5 .. 3 . "--........".... ...• ~~~~~~..... ................... .<" ....... '-CR7-OWl 18 <0.5 ..........

Totol Xylenes CP9 0.92 NAp R4

CP2-GW1 0.66 NAp 8 _6

CP6-GWl 0.76 NAp .F

CP7-GW1 0.57 NAp -,

CR5-OWl NAp 0.6 AE
NAp-Not Applicoble

1,2 DCA: 1,2 Dichloromethane 4A 0RR6
1., 1 DCA: 1,1 Dichloromethane
B-Anolyte olso detected in method blonk
J-Analyte positively identified; recorded FP-93-07
concentrotion is on estimote +

R3 R
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Draft Final SI - Former Fire Training Area Fort Riley. Kansas

6.0 SOIL

The soil type typically found at-MAAF in the area of the FFTA is designated as the Haynie Series
of the Eudora-Haynie-Sarpy association. This soil is described as very fine sandy loam soil that
consists of deep, nearly level, calcareous soils on floodplains along the rivers. These soils formed
in the calcareous alluvium. This soil takes in water well and releases it readily for plant use. It
is subject to some flooding. The soils encountered. during the SI and ESI were consistent with the
description for the Haynie Series; the soils observed had a light brown sandy surface underlain by
organic silts, silty clays and clays. However, in the area of the former fire training pit, the upper
sbil layer was distinctively darker than surrounding soils with a higher silt, clay, and organic
content. All soil samples collected from on-post were from the Haynie series.

6.1 SI

Results of soil sampling conducted in 1985 by the USAEHA indicated that chlorinated solvents
(e.g., PCE) were present in the soils at the site. Five sludge and soil samples were collected to
a depth of 2 to 3 inches. Trichloromethane, t-l,2-DCE, and PCE were detected at concentrations
ranging from 1,000 to 3,000 jg/kg. t-1,2-DCE was the only chlorinated compound detected in
the drum storage area outside the bermed pit. In addition, #2 fuel oil was detected at
concentrations ranging from 50,000 to 300,000 /g/kg for samples inside and outside the berm
(Ref. 34).

The SI was conducted at the FFTA-MAAF during the period of September 1993 through June
1994. The purpose of the SI was to collect data to confirm or deny that hazardous substances were
present at the site. The results of the SI indicated that petroleum hydrocarbons and chlorinated
solvents, including PCE, were present in the subsurface environment.

Eight soil samples were collected at four locations, with two samples collected from different
depths at each location. These sample locations are shown in Figure 6-1. The sample locations
were H7, K7, M8, and NY; all these locations are within areas of either petroleum hydrocarbon
detections or PCE detections. The sampling depths ranged from 2 to 5 feet. Soil samples were
analyzed for VOCs using EPA Method 8240, SVOCs using EPA Method 8270, PP metals using
EPA Methods 6010 and 7000 Series, and TPH using EPA Method 8015 modified. All soil samples
collected during the SI were in the Haynie Series soil.

Data Summary. The soil sample results are shown in Table 6-1. Substances detected include
VOCs (PCE and xylenes), both TPH-GRO and TPH-DRO, SVOCs (naphthalene, 2 methyl
naphthalene, di-n-butyl phthalate, and phenanthrene), and metals.

Data Evaluation. The detected concentrations are compared against regulatory standards and
guidelines. However, regulatory standards have not been widely established for contaminant
concentrations in soils. Therefore, Table 6-1 also presents risk-based guidelines for contaminants
in soils in industrial settings that are published by the EPA Regions III and IX. The soil
concentrations at the FFTA are compared against the risk-based guidelines. As shown in Table
6-1. the concentrations of TPH-GRO at H7 is 400,000 /g/kg, and 880,000 to 8,100,000 g/kg for
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TPH-DRO, both of which exceed the KDHE cleanup guidance level of 100,000 tsg/kg. Table 6-1
also indicates that the carcinogenic risk-based level for arsenic was exceeded at each soil sample
location. USGS reference (Ref. 28) lists the average or median arsenic content of elements in soil
and other surficial material as 0.1 to 97 mg/kg.

The five surface soil (sediment) samples collected in the drainage ditch were added to the SI
activities once it was determined that the ditch transected the former pit. The sample locations are
shown on Figure 6-1. These samples were collected to determine if contaminants from the FFTA
were being transported via runoff and surface flow. The five surface samples collected were
analyzed for VOCs using EPA Method 8240 and SVOCs using EPA Method 8270. No detections
of VOCs or SVOCs were found in any of the five surface soil samples. TPH and PP metals would
have been analyzed if there were detections of VOCs or SVOCs. The sediment sample collected
furthest to the east would be considered background for the FFTA.

Soil samples were collected at 3- and 6-foot depths from two soil borings located southeast and
northwest of well FP-93-04, at the center of the FFTA-MAAF, on 4 April 1994. The sample
locations are shown on Figure 6-1. The sampling was performed to address concerns that PCBs
may have been present at the site. Samples were collected in duplicate to field screen for PCBs
and for laboratory analysis. Samples tested positive for PCBs during field screening, however,
chlorinated organic compounds present in the sample will often result in false positives. Of the
duplicate samples sent to the laboratory, two were analyzed for TCL pesticides and PCBs using
EPA Method 8080, and two were analyzed for PCBs only using EPA Method 8080. All four
samples were nondetect. However, due to interference caused by low boiling compounds, the
analyses for two of the samples resulted in elevated detection limits. These two samples were
recollected from the same area on 6 June 1994 for TCL pesticide and PCB analyses. Samples were
collected at 3- and 6-foot depths from the soil boring located to the northwest of well FP-93-04.
The laboratory used EPA cleanup methods prior to analysis in order to obtain a lower detection
limit, however, detection limits were only slightly lower than the previous sampling. Both samples
were nondetect for PCBs, although the PQLs were raised as cited above.

6.2 ESI

The SI results for the FFTA-MAAF indicated that organic compounds had been released to the
subsurface at concentrations exceeding federal regulatory standards and state guidelines. These
results indicated that additional work at the FFTA-MAAF was necessary. Therefore, an ESI was
initiated for purposes of further investigations and data reporting.

Phase I of the ESI was initiated on 20 June 1994, and Phase II of the ESI was initiated on 22
August 1994, in accordance with the ESI SAP. In order to further evaluate the vertical and
horizontal extent of contamination migration, soil samples were collected off-post in the area of
the racetrack under Phase II.

Phase II soil samples were collected due to detections in the Phase I soil gas survey and
groundwater screening data, and focused on shallow soils to evaluate whether additional source
areas may be present. Soil samples were collected at 29 boring locations. The soil boring
locations are depicted on Figure 6-2. At 26 boring locations (SB-I through SB-23 and SB-27
through SB-29). samples were collected from depths of 2 to 3 feet and 7 to 8 feet. The first
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sampling depth was selected to evaluate whether near-surface contamination was present; the 0-
to 2-foot zone was not sampled because it had been impacted by regional flooding of the area.
Also, the 0- to 2-foot materials are subject to site disturbance and small spills and leaks of materials
that may not be representative of large-scale releases potentially impacting groundwater. The 7-
to 8-foot depth was selected to evaluate whether vertical migration of contaminants had occurred.
At the remaining three locations (SB-24 through SB-26), shallow soil samples were collected from
the 2- to 3-foot interval only as there was a potential source of a surface spill of 1,1, 1-TCA. The
prefix used to identify these samples were "FPOP", then the soil boring location (e.g., "SB-#") and
followed by the suffix "-1" for the shallow zone and "-2" for the deeper zone.

Soil samples were collected using 2- and 4-inch stainless steel bucket augers. All soil samples
were analyzed for VOCs using EPA Method 8240. Ten percent of the soil samples were collected
in triplicate: one portion was sent as a normal field sample, one portion was a blind field
duplicate, and one portion was a QA sample for MRD. Five percent of the samples included
collection of samples for laboratory QA/QC as the matrix spike and matrix spike duplicate
(MS/MSD). The MS/MSD was collected at a location where a field duplicate and MRD sample
is located.

Data Summary. The results of the Phase H soil sampling are shown in Table 6-2. The results for
soil boring SB-2 in the deeper sample zone (7 to 8 feet) indicate that DCE was detected at 49

g/kg, PCE at 44 ug/kg, and TCE at 6.6 g/kg. In soil boring SB-3, DCE was detected at 30
g/kg in the deeper sample zone (7 to 8 feet). For soil boring SB-4, PCE was detected at 17 Mg/kg

in the deeper sample zone (7 to 8 feet). In soil boring SB-8, PCE was detected at 23 Mg/l in the
deeper sample zone (7 to 8 feet).

Data Evaluation. The results for the Phase II soil sampling indicate that VOCs were detected
above method detection limits at 4 of 29 soil boring locations (SB-2, SB-3, SB-4, and SB-8). The
concentrations of DCE, TCE, and PCE detected in soils do not exceed risk-based guidelines.

The contaminants in soil borings SB-2, SB-3, SB-4, and SB-8 were in areas where there'was
known groundwater contamination - near contaminated groundwater screening locations ESIGW-
70 and ESIGW-99. The detections in these soil borings were only in the deeper sample zone
indicating that a separate shallow source area was not likely. Therefore, contamination was most
likely due to adsorption to the soil due to the elevated groundwater levels in September 1993, when
contaminated groundwater occupied the pore spaces of soils at depths of 7 to 8 feet from the
surface.

6.3 Pilot Test Study Baseline Soil Borings

Based on the results of previous sampling, it was determined that two major AOCs for soils on-post
existed. AOC-1 encompassed the FFTA-MAAF. AOC-2 was located in the former drum storage
area, southeast of the FFTA-MAAF. These two AOCs were the focus of the pilot test study.
Baseline borings were collected from these two AOCs to provide a snapshot of the current
understanding of the contamination at the FFTA-MAAF prior to the beginning of the pilot test
study.
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Data Summary. The soil boring analytical results are shown in Table 6-3. Boring locations are
shown in Figure 6-3. All samples collected from soil boring SB-01 had detections of TPH-GRO.
Detected concentrations ranged from 190 jg/kg in the 1- to 3- foot range, to 21,000 /.g/kg in the
12.3- to 12.8-foot range. All samples from soil boring SB-04 showed detections for TPH-GRO.
Detected concentrations ranged from 350,000/zg/kg in the 1- to 3-foot range to 2,600,000 ttg/kg
in the 4- to 7-foot range. All samples collected from boring SB-07 had detections of TPH-GRO.
Concentrations ranged from 170 tig/kg to 450 jig/kg. Additionally, TPH-GRO was detected in
samples MAAFSB5A-2, MAAFSB5-3, and MAAFSB5-4 from soil boring SB-05. Concentrations
detected were 130 tig/kg in sample MAAFSB5A-2; 1,800,000 jig/kg in sample MAAFSB5-3; and
1,500,000 jig/kg in sample MAAFSB5-4. TPH-GRO was not detected in samples from soil
borings SB-02, SB-03 and SB-06. Samples from soil borings SB-08 through SB-11 were not
analyzed for TPH-GRO.

All samples collected from SB-04 showed detections for TPH-DRO. Detected concentrations
ranged from 980,000 jig/kg to 23,000,00 /Ag/kg. Sample MAAFSB4-2, collected from the 4- to
7-foot range, showed the highest detected concentration (23,000,000 /Ig/kg). TPH-DRO was
detected in two samples (MAAFSB 1-l and MAAFSB 1-4) from soil boring SB-01. TPH-DRO was
detected at a concentration of 150,000 /Ag/kg in sample MAAFSB1-1 and at a concentration of
1,400,000/jg/kg in sample MAAFSB1-4. TPH-DRO was detected in samples collected from the
10- to 13-foot range in soil boring SB-05. Sample MAAFSB5-3 had a detection of 4,000,000
jig/kg, and sample MAAFSB5-4 had a detection of 6,000,000 jg/kg. One sample from soil boring
SB-03 (MAAFSB3-1) had a detection of TPH-DRO at a concentration of 40,000 jig/kg. TPH-
DRO was not detected in samples collected from soil boring SB-02, SB-06, and SB-07. Samples
from soil borings SB-08 through SB-Il were not analyzed for TPH-DRO.

Data Evaluation. Analytical results are compared to the EPA risk-based guidelines and/or KDHE
cleanup guidance level for VOCs and TPH. The KDHE cleanup guidance level for TPH-GRO and
TPH-DRO combined is 100,000/jg/kg. This guidance level was exceeded in all samples collected
from soil boring SB-04 (MAAFSB4-1, MAAFSB4A-l, MAAFSB4-2, MAAFSB4A-2, MAAFSB4-
3. and MAAFSB4-4). Samples MAAFSBl-l and MAAFSBI-4 collected from soil boring SB-01
and samples MAAFSB5-3 and MAAFSB5-4 collected from soil boring SB-05 also exceeded the
KDHE cleanup guidance level for TPH.

Data Summary. Samples MAAFSB4-2 and its co-located sample MAAFSB4A-2 had detected
concentrations of DCE of 13,000 jig/kg and 23,000 jig/kg, respectively. Sample MAAFSB4A-1,
also collected from soil boring SB-04, had a detected concentration of DCE of 160 jig/kg. No
other samples had detected concentrations of DCE. TCE was detected in sample MAAFSB4A-1
at a concentration of 8.6 jig/kg. PCE was detected in both AOC-1 and AOC-2. In AOC-I, PCE
was detected in samples MAAFSB4A-1, MAAFSB7-2, and MAAFSB7-3. In AOC-2, PCE was
detected in all but two samples collected in the 1- to 7.5-foot range. One of the samples
(MAAFSBIO-3) in which PCE was not detected was a duplicate sample. PCE was detected in the
record sample MAAFSBIO-2. The other nondetect occurred at MAAFSB12-2. PCE was also
detected in the 10- to 12-foot range at boring MAAFSB9-3 and MAAFSB1O-4.

Ethylbenzene was detected in samples MAAFSB4-2, MAAFSB4A-2, MAAFSB4-3, and
MAAFSB4-4 from soil boring SB-04. Concentrations detected in those samples ranged from 1,300
jig/kg to 19,000 jg/kg. Ethylbenzene was also detected in samples MAAFSB5-3 and MAAFSB5-4
at concentrations of 9.900/jg/kg and 1,500 jig/kg, respectively. o-Xylene was detected in samples
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MAAFSB4-2, MAAFSB4A-2, and MAAFSB4-3 at concentrations ranging from 18,000 gg/kg to
33,000 jLg/kg. Samples MAAFSB5-3 and MAAFSB5-4 had detected concentrations of o-xylene
of 24,000 pg/kg and 4,000 gg/kg, respectively. In all but one sample from soil boring SB-04, m-
&/or p-xylenes were detected. Detected concentrations ranged from 850 gg/kg to 160,000 tg/kg.
Two samples collected from soil boring SB-05 had detected concentrations of m- &/or p-xylenes.
Sample MAAFSB5-3 had a detected concentration of 170,000 jLg/kg, and sample MAAFSB5-4 had
a detected concentration of 18,000 jtg/kg. Toluene was detected in samples MAAFSB4-1,
MAAFSB4-2, MAAFSB4A-2, MAAFSB4-3, and MAAFSB4-4 from soil boring SB-04. The
detected concentrations ranged from 710 1g/kg in sample MAAFSB4-1 to 180,000 ag/kg in sample
MAAFSB4-2. Toluene was also detected in samples MAAFSB5-3 and MAAFSB5-4 from soil
boring SB-05. Sample MAAFSB5-3 had a concentration of 26,000 ag/kg, and sample MAAFSB5-
4 had a concentration of 4,100 ug/kg.

Data Evaluation. DCE was detected in a total of three samples (MAAFSB4-1, MAAFSB4-2, and
MAAFSB4A-2). Two samples (MAAFSB4-2 and MAAFSB4A-2) had concentrations exceeding
the KDHE cleanup guidance level (8,000 1g/kg), but all three samples were well below the EPA
risk-based guidelines. TCE was only detected at AOC-1 in sample MAAFSB4A-1, and was
detected at a concentrations well below the cleanup levels and guidelines. TCE and DCE were
not detected in AOC-2. All detections of PCE in both AOC-1 and AOC-2 were below KDHE
cleanup guidance levels and EPA risk-based guidelines.

No detections of ethylbenzene exceeded the EPA risk-based guidelines. No detections of toluene
or o-xylene exceeded the KDHE cleanup guidance levels or the EPA risk-based guidelines.
Although there are no EPA risk-based guideline or KDHE cleanup guidance levels for m- &/or
p-xylenes, detections were compared to the guidance values for xylenes (mixed). Concentrations
of m- &/or p-xylenes in samples MAAFSB4-2, MAAFSB4A-2, and MAAFSB4-3 exceeded both
cleanup guidance levels. Sample MAAFSB5-3 had a concentration (170,000 /g/kg) exceeding the
KDHE cleanup guidance level (10,000 tg/kg).

The horizontal extent of TPH concentrations in soil for the 4- to 7-foot depth interval and the
vertical extent of TPH concentrations are shown in Figures 6-3 and 6-4, respectively. The
horizontal extent of total VOC (sum of each detection) concentrations in soil for the 4- to 7-foot
depth interval and the vertical extent of total VOC concentrations are shown in Figures 6-5 and
6-6. respectively.

In AOC-l, TOC ranged from 419 mg/kg at MAAFSB6B-5 in the 13.4- to 13.9-feet range to
62.300 mg/kg at MAAFSB4-2 in the 4- to 7-feet range. At AOC-2, TOC ranged from 990 mg/kg
at MAAFSB1 1 in the 10- to 12-feet range to 19,400 mg/kg at boring MAAFSB12 in the 1- to
3-foot range.

In addition to TPH and VOC analyses, samples in AOC-1 only were analyzed for total Kjeldahl
nitrogen (TKN), ammonia content, phosphorus content, and pH. Samples were analyzed for these
conventionals because SVOCs were found only at AOC-1 and the bioventing technology was to
be used only at AOC-1. The pH of the soil ranged from 7.6 to 8.8.
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6.3.1 Microbial Enumeration of Soils

A soil sample collection effort was initiated on 7 to 9 July 1994 to collect 28 soil samples as part
of an evaluation for an in-situ bioventing pilot test study. The results of the plate counts for the
soil samples are shown in Table 6-4. As shown in the table, it is apparent that all of the surficial
samples (< 10 feet below ground surface) contain significant numbers of both heterotrophic
bacteria and those able to degrade petroleum hydrocarbons. However, samples obtained from the
10- to 14-feet depths in MAAFSB-2 through MAAFSB-6 did not indicate large numbers of either
heterotrophic bacteria or petroleum degraders. This may reflect a lack of exposure to petroleum
products, which may be inhibiting microbial growth.

There were significant numbers of organisms, however, in samples MAAF-SB-4-3 and MAAF-SB-
3-4 that were able to grow on dilute oil in the most probable number (MPN) test. In most cases,
the numbers able to utilize benzene-toluene-xylene (BTX) were at least one-tenth of the total
population indicating that the microorganisms have been .exposed to petroleum products and are
present in significant numbers.

6.4 Nearby Land Uses and Population

The area of the former fire training pit is within the boundaries of the airfield and is separated from
the properties to the north by a levee and an 8-foot, continuous chain-link fence that surrounds the
airfield. The nearest airfield building is over 2,000 feet to the southwest. The FFTA-MAAF has
not been used for fire fighting training since 1984. The FFTA is currently used to harvest a
cultivated hay meadow area with some invasion of species of native prairie hay that grows at the
airfield, except for the area within the temporary fence installed in December 1994 around the pilot
test. Properties to the north are used for both private residences and farming. The property the
north of the FFTA-MAAF has been used as a racetrack for automobiles since the early 1980s.

No persons live on the FFTA-MAAF. The MAAF is an active army airfield located to the south
of the FFTA. within a 1-mile radius. MAAF has 1,019 workers including 941 military, 55
civilian. 37 contractors and 20 dependents with the majority of these personnel housed on Main
Post. located to the northwest of MAAF across the Kansas River.

There are a few private residences scattered among predominately agricultural areas located to the
north of the FFTA-MAAF, within a 1-mile radius. The winds in the area blow predominantly
towards the south during February and March. There is no one that works or lives within a 1-mile
radius to the south. The winds blow predominately to the north the remaining 10 months of the
year. There are two residences located due north of the FFTA, one residence located to the
northeast, and one residence to the northwest. There are people working at the racetrack to the
north during the months of April through October.
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Table 6-1. Summary of Chemical Detections for
SI Soil Sample Results - Former Fire Training Pit, September 1993

(Results are reported in dry weight)

Sample Location H7 H7 K7 K7 K7 M8 M8 NY NY
KDHE Risk-based

Sample Depth (feet) 2 4 2 4 4 2.5 4.5 2 5_ _ Cleanup Guidelines **

MAAF MAAF MAAF MAAF MAAF MAAF MAAF MAAF MAAF Standards *
Sample Identification H7S1 H7S2 K7S1 K7S2 K7S3 (a) M8S1 M8S2 NYSI NYS2

Volatile Organic Compounds (micrograms per kilogram - pg/kg)
Dichloromethane 7.4B <26 11B 12B 10B <22 <6.1 <6.1 <7.3 NAy 25,000 - 760,000
Tetrachloroethylene <5.9 <26 31 34 15 480 110 <6.1 <7.3 NAy 25,000 - 110,000
m- &/or p-Xylenes <5.9 100 18 <6.3 <5.9 <22 <6.1 <6.1 <7.3 63,000 (b) 980,000 - 1,000,000,000 (b)

o-Xylene <12 170 20 <13 <12 <54 <12 <12 <15 NAy 980,000 - 1,000,000,000

Semi-Volatile (micrograms per kilogram - gg/kg)

di-n-Butylphthalate <1,500 <800 <800 <800 <800 <800 900 <800 <800 NAv 68,000,000 - 200,000,000

2-Methyl Naphthalene <1,500 2,700 <800 <800 <800 <800 <800 <800 <800 NAv NAv
Naphthalene <1,500 1,000 <800 <800 <800 <800 <800 <800 <800 NAv 800,000 - 82,000,000
Phenanthrene <1,500 1,400 <800 <800 <800 <800 <800 <800 <800 NAv NAv

Total Petroleum Hydrocarbons (micrograms per kilogram - pg/kg)
TPH-GRO <120 .... ....... <120 <120 <120 380 <120 <120 <130 100,000 NAv

TPH-DRO 88Oii::i::O:: i~ <6,100 15,000 <6,100 <6,200 <6,200 <6,200 <6,300 100,000 NAv

Metals (milligrams per kilogram - mg/kg)

Arsenic 3) e}.()(c e .( 3e .e .3()Ny2- 0

Beryllium <0.6 <0.6 <0.6 - <0.6 <0.6 0.9 <0.6 0.7 0.6 NAv 1.1 - 1.3
Cadmium <0.6 <0.6 0.6 <0.6 <0.6 1.1 <0.6 <0.6 0.9 NAv 850- 1,000
Chromium 9 10 10 9 6 15 11 12 14 NAv 230 - 1,000,000
Copper 9 8 10 6 5 16 9 12 10 NAv 63,000 - 76,000
Lead 30 30 11 7 7 15 8 10 10 500 400 (d)

Nickel 11 10 12 9 7 20 11 14 14 NAv NAv
Zinc 35 31 40 26 22 67 34 53 44 NAv 100,000 -610,000

Bold values represent detected compounds.
Shaded values represent concentrations that exceed Regulatory Standards or maximum Risk-based Guidelines or Carcinogen Levels

B Analyte detected in the associated method blank; result has not been blank corrected. (b) Although no standards or guidelines are available for m- &/or p-Xylenes, concentrations reported as m- &/or p-
" 'Interim Soil Cleanup Standards, December 1993", Kansas Department of Health and Environment, Bureau of Xylenes will be compared to the standards and guidelines for Xylenes (mixed).
Environmental Remediation. (c) Sample concentration exceeded EPA Region III (101) risk-based standard for arsenic as a carcinogen.

•* Risk-based guideline concentrations are based on a range of the industrial guidelines to represent EPA Regions (d) OSWER Directive 9355.4-12, Revised Interim Lead Guidance for CERCLA sites and RCRA Corrective Action
III & IX, from the following citations: Region III Risk-based .Concentration Table, March 1995, Roy L Smith, Facilities, dated 14 July 1994, lead screening level is 400 mg/kg for residential setting.
Senior Toxicologist -Technical Support Section; Region IX Preliminary Remediation Goals (PRGs) February NAv Not Available
1995, Stanford J. Smucker, PhD, Regional Toxicologist. < Below Practical Quanititation Limit

(a) Duplicate of MAAF K7S2.

For complete list of analytes determined, see QCSR Site Investigations of High Priority Sites, 17 December 1993.



Table 6-2. Summary of Chemical Detections for
ESI Soil Sampling - Off-Post Phase II, August 1994

(Results are reported in dry weight)

Sample Identification FPOPSB2-2 FPOPSB3-2 FPOPSB4-2 FPOPSB4-21 (a) FPOPSB8-2 KDHE Risk-Based
Soil Boring SB-2 SB-3 SB-4 SB-4 SB-8 Cleanup Guideline
Sample Interval (feet) 7 to 8 7 to 8 7 to 8 7 to 8 7 to 8 Standards Concentrations **

Volatile Organic Compounds (ug/kg)

1,2-Dichloroethylene 49 30 < 6.3 < 6.6 < 6.3 8,000 270,000 - 18,000,000
Tetrachloroethylene 44 <6.1 14 17 23 NAv 25,000 - 110,000
Trichloroethylene 6.6 < 6.1 < 6.3 < 6.6 < 6.3 NAv 17,000 - 520,000

Bold values represent dected compounds.

(a) FPOPSB4-21 is a duplicate of FPOPSB4-2.
• Interim Soil Clean-up Standards, December 1993, Kansas Department of Health and Environment, Bureau of Environmental Remediation.

•* Risk-based guideline concentrations are based on a range of the industrial guidelines to represent EPA Regions III & IX, from the following citations:

Region III Risk-based Concentration Table, March 1995, Roy L Smith, Senior Toxicologist - Technical Support Section; Region IX Preliminary Remediation Goals (PRGs)

February 1995, Stanford J. Smucker, PhD, Regional Toxicologist.

< Below Practical Quantitation Limit.

For complete list of analytes determined, see QCSR Periodic Groundwater Monitoring Samples, 11 November 1994.



Table 6-3. Summary of Chemical Detections for
Pilot Test Study Baseline Soil Sampling Data, July 1994

(Results are reported in dry weight)

Total Petroleum Volatile Organic Compounds Conventional
Hydrocarbons S s

Solid Based on
Sample Ethyl- m- &/or p- Content Geotechnical

Soil Boring Sample Interval TPH-GRO TPH-DRO PCE TCE 1,2-DCE Benzene benzene Xylene o-Xylene Toluene TOC TKN Ammonia Phosphorus (percent by Laboratory

Identification Identification (feet) (jig/kg) (jig/kg) (jtg/kg) (jig/kg) (jig/kg) (jig/kg) (jig/kg) (jig/kg) (ig/kg) (jig/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) pH Weight) Analysis (o)

AOC-1:

MAAFSB1-1 1-3 190 ...................... <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <11 <5.7 4,870 385 <1.0 27 8.3 88 ML

MAAFSB 1-2 4-7 270 <5,400 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <11 <5.4 10,100 247 <1 34 8.5 92 ML
SB-01

MAAFSB1-3 10-12 200 <5,100 <5.1 <5.1 <5.1 <5.1 <5.1 <5.1 <10 <5.1 6,620 769 1.7 33 8.4 98 SP

MAAFSB 1-4 12.3-12.8 21,000 40QQ <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <11 <5.4 7,340 <100 <1.0 26 8.2 92 NS

MAAFSBI-5 (a) 4-7 <110 <5,500 <5.5 <5.5 <5.5 <5.5 <5.5 <5.5 <11 <5.5 8,720 123 <1.0 41 8.5 91 NS

MAAFSB2B-1 1-3 <110 <5,700 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <11 <5.7 9,120 500 <1 18 7.9 88 ML(m)

MAAFSB2B-2 4-7.5 <110 <5,700 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <11 <5.7 7,520 162 <1 470 8.4 88 ML(m)

SB-02 MAAFSB2B-3 (b) 4-7.5 <110 <5,700 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <11 <5.7 8,770 127 <1 390 8.6 88 SP (i)

MAAFSB2B-4 10-12 <120 <5,900 <5.9 <5.9 <5.9 <5.9 <5.9 <5.9 <12 <5.9 8,820 <100 <1 130 8.8 85 NS

MAAFSB2B-5 12-12.5 <100 <5,200 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <10 <5.2 3,530 <100 <1 65 8.8 97 NS

MAAFSB3B-1 1-3 <120 40,000 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <12 <6.0 9,940 465 1.4 480 8.0 84 ML (i)

MAAFSB3B-2 4-7 <110 <5,700 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <11 <5.7 8,540 <100 <1 320 8.5 88 ML(m)

SB-03 MAAFSB3B-3 9.3-11.4 <110 <5,600 <5.6 <5.6 <5.6 <5.6 <5.6 <5.6 <11 <5.6 3,460 <100 <1 380 8.4 90 SP(m)

MAAFSB3B-4 (c) 4-7 <110 <5,700 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <11 <5.7 36000 <100 <1 61 8.6 88 NS

MAAFSB3B-5 13.5-14.2 <100 <5,200 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <10 <5.2 1,500 <100 <1 84 8.8 96 NS

MAAFSB4-1 1-3 jSft :::: . i&: O OOIV <310 <310 <310 <310 <310 850 <610 710 62,300 563 5 213 7.6 82 ML

MAAFSB4A-1 (d) 1-3 is40 1 ii O0GI00: 170 8.6 160 <5.9 <5.9 <5.9 <12 <5.9 5,910 NA NA NA NA 85 NS
..... ........... ............................. .....................:::::::::::::::::::::::::::::::::::::::::::::::::::::

SB-04 MAAFSB4-2 4-7 2!6OfiiOOi 2OO::i:: ::O::i::Q <290 <290 13,000.j 550 15,000 r,J *1 33,000 r,J 130,000 r,J 24,200 337 42 190 8.1 85 ML
MAAFSB4A-2 (d) 4-7 ,0,O00 i0 :000 <290 <290 .23,00.r J.ei 1,400 19,000 r,J 330O000 r:J 29,000 r,J 180,000 r,J 32,100 NA NA NA NA 87 NS

MAAFSB4-3 10-12 ZOOD00: 00,000i:i~~ii:i: <260 <260 310 <260 9,600 r,J 94,000 i~i,,J 18,000 r,J 70,000 r,J 17,200 349 13 200 8.3 96 SP

MAAFSB4-4 12.5-13 600,000ii ! i~iii 3,300,000 .~iiiiiii> <260 <260 <260 <260 1,300 22,000 r,J 2,900 8,600 r,J 11,000 239 2 .74 8.4 97 NS

MAAFSB5-1 1-3 <110 <5,500 <5.5 <5.5 <5.5 <5.5 <5.5 <5.5 <11 <5.5 11,500 456 <1.0 180 8.3 91 ML

MAAFSB5A- 1 (f) 1-3 <120 <6,000 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <12 <6.0 8,620 NA NA NA NA 83 NS

SB-OS MAAFSB5-2 4-6 <110 <5,700 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <11 <5.7 7,740 215 <1.0 150 8.1 88 ML
MAAFSB5A-2 (f) 4-6 130 <6,000 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <12 <6.0 7,510 NA NA NA NA 84 NS
MAAFSB5-3 10-12 3180O4O0 4iO0D,00G: <280 <280 <280 <280 9,900 r,J i108,0OirJ 24,000 r,J 26,000 r,J 15,800 <100 3 140 8.3 89 SP

MAAFSB5-4 12-13 1$Ji4W9 6$100,00Q <260 <260 <260 <260 1,500 18,000 4,000 4,100 22,800 327 1 97 8.2 96 NS

MAAFSB6B-I 1-3 <120 <5,800 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <12 <5.8 11,500 678 <1 230 7.8 86 ML (i)

MAAFSB6B-2 3.5-7 <120 <6,300 <6.3 <6.3 <6.3 <6.3 <6.3 <6.3 <13 <6.3 5,920 253 <1 80 8.2 80 ML ()

SB-06 MAAFSB6B-3 10-12 <100 <5,200 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <10 <5.2 5,470 <100 <1 93 8.7 96 SP(m)

MAAFSB6B-4 (g) 3.5-7 <120 <6,100 <6.1 <6.1 <6.1 <6.1 <6.1 <6.1 <12 <6.1 7,900 414 1.5 370 8.3 82 NS

MAAFSB6B-5 13.4-13.9 <120 <6,300 <6.3 <6.3 <6.3 <6.3 <6.3 <6.3 <13 <6.3 419 <100 1.0 92 8.6 80 NS
MAAFSB7-2 1-3 430 <6,200 250 <6.3 <6.3 <6.3 <6.3 <6.3 <13 <6.3 9,230 765 <1.0 <12 8.0 81 ML

MAAFSB7-3 5-7 320 <5,400 130 <5.4 <5.4 <5.4 <5.4 <5.4 <11 <5.4 10,100 141 <1.0 <11 8.8 93 ML

SB-07 MAAFSB7-4(h) 5-7 210 <5,500 <5.2 <5.5 <5.5 <5.5 <5.5 <5.5 <11 <5.2 8,530 37 <1.0 19 8.4 91 NS

MAAFSB7-5 10-12 450 <5,100 <5.1 <5.1 <5.1 <5.1 <5.1 <5.1 <10 <5.1 4,660 <100 <1.0 39 8.5 99 SP

MAAFSB7-6 14-15.5 170 <5,200 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <10 <5.2 7,140 846 <1.0 79 8.6 96 NS
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Table 6-3. Summary of Chemical Detections for
Pilot Test Study Baseline Soil Sampling Data, July 1994 (continued)

(Results are reported in dry weight)

Total Petroleum
Hydrocarbons Volatile Organic Compounds Conventional USCS

lSymbols
Solid Based on

Sample Ethyl- m- &/or p- Content Geotechnical
Soil Boring Sample Interval TPH-GRO TPH-DRO PCE TCE 1,2-DCE Benzene benzene Xylene o-Xylene Toluene TOC TKN Ammonia Phosphorus (percent by Laboratory

Identification Identification (feet) (jig/kg) (gig/kg) (jig/kg) (jig/kg) (jig/kg) (jig/kg) (g/g/kg) ___/kg) (jig/kg) (jig/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) pH Weight) Analysis (o)
AOC-2:

MAAFSB8-2 1-3 NA NA 35 <1.1 NA NA NA NA NA NA 6,370 NA NA NA NA 89 ML
MAAFSB8B-I (i) 1-3 NA NA 21 <1.1 NA NA NA NA NA NA 6,380 NA NA NA NA 93 NS

SB-08 MAAFSB8B-2 (i) 4-6 NA NA 260 <130 NA NA NA NA NA NA 18,400 NA NA NA NA 78 NS
MAAFSB8-3 4-6 NA NA 560 <130 NA NA NA NA NA NA 13,400 NA NA NA NA 79 CL-ML
MAAFSB8-4 10-12 NA NA <1.1 <1.1 NA NA NA NA NA NA 6,000 NA NA NA NA 93 SP
MAAFSB8-5 12.5-13 NA NA <1.0 <1.0 NA NA NA NA NA NA 5,580 NA NA NA NA 97 SP
MAAFSB9-1 1-3 NA NA 220 <5.6 NA NA NA NA NA NA 10,300 NA NA NA NA 90 ML
MAAFSB9B-1 (j) 1-3 NA NA 103 <5.6 NA NA NA NA NA NA 10,400 NA NA NA NA 90 NS
MAAFSB9-2 4-6 NA NA 650 <130 NA NA NA NA NA NA 17,800 NA NA NA NA 79 CL-ML

SB-09 MAAFSB9B-2 (j) 4-6 NA NA 240 <130 NA NA NA NA NA NA 16,500 NA NA NA NA 79 NS
MAAFSB9-3 10-12 NA NA 15 <1.1 NA NA NA NA NA NA 1,920 NA NA NA NA 88 ML
MAAFSB9B-3 (k) 4-6 NA NA 93 <6.4 NA NA NA NA NA NA 16,700 NA NA NA NA 78 NS
MAAFSB9-4 14.5-15 NA NA <1.1 <1.1 NA NA NA NA NA NA 4,900 NA NA NA NA 95 SP
MAAFSB10-1 1-3 NA NA 170 <120 NA NA NA NA NA NA 11,400 NA NA NA NA 83 CL-ML
MAAFSB1O-2 5-7.5 NA NA 19 <1.2 NA NA NA NA NA NA 3,880 NA NA NA NA 84 ML

SB-10 MAAFSB10-3 (1) 5-7.5 NA NA <1.0 <1.0 NA NA NA NA NA NA 4860 NA NA NA NA 98 NS
MAAFSB1O-4 10.1-12 NA NA 26 <1.2 NA NA NA NA NA NA 4,050 NA NA NA NA 83 NS
MAAFSB1O-5 12.5-13 NA NA <1.0 <1.0 NA NA NA NA NA NA 3,320 NA NA NA NA 98 SP
MAAFSB11-1 1-3 NA NA 26 <1.3 NA NA NA NA NA NA 7,750 NA NA NA NA 77 CL-ML

SB-11 MAAFSB11-2 4-6 NA NA 18 <1.3 NA NA NA NA NA NA 5,790 NA NA NA NA 77 ML

MAAFSB11-3 10-12 NA NA <1.0 <1.0 NA NA NA NA NA NA 990 NA NA NA NA 96 SP
MAAFSB12-1 1-3 NA NA 38 <1.3 NA NA NA NA NA NA 19,400 NA NA NA NA 76 CL-ML

SB-12 MAAFSB12-2 4-6 NA NA <1.2 <1.2 NA NA NA NA NA NA 5,520 NA NA NA NA 80 ML

MAAFSB12-3 10-12 NA NA <1.0 <1.0 NA NA NA NA NA NA 3,780 NA NA NA NA 97 SP
KDHE Cleanup Standards * 100,000 NAv NAv 8,000 1,400 NAv 63,000 (mixed) (n) 288,000 NAv NAv NAy NAv NAy NAy NAy
Risk-based Guidelines ** NAv 25,000 - 17,000 - 270,000 - 3,200 - 3,100,000 - 980,000 - 2,700,000 - NAy NAv NAv NAv NAv NAy NAy

110,000 520,000 18,000,000 200,000 200,000,000 1,000,000,000 (n) 410,000,000

Bold values represent detected compounds.
Shaded values represent concentrations that exceed Regulatory Standards or maximum Risk-based Guidelines or Carcinogen Levels.
< Below Practical Quantitation Limit

r Laboratory reanalysis (h) MAAFSB7-4 is a duplicate sample of MAAFSB7-3 (n) Although no standards or guidelines are available for m- Unified Soil Classification System (USCS) Symbols:
J Sample quantitative value estimated (i) Co-located sample to MAAFSB8-2 and 8-3 &/or p-Xylenes, concentrations reported as m- &/or p- ML Silt
(a) MAAFSB1-5 is a duplicate sample of MAAFSB1-2 (0) Co-located sample of MAAFSB9-1 and 9-2 Xylenes will be compared to the standards and guidelines for SP Poorly graded Sand
(b) MAAFSB2B-3 is a duplicate sample of MAAFSB2B-2 (k) Duplicate sample of MAAFSB9B-2 Xylenes (mixed) CL Lean clay
(c) MAAFSB3B-4 is a duplicate sample of MAAFSB3B-2 (I) Duplicate sample of MAAFSB10-2 (o) Geotechnical results correlate to borehole sample intervals;
(d) Co-located to MAAFSB4-1 and 4-2 (m) Geotechnical testing was performed on co-located geotechnical sample ID's for SB-07 are MAAFSB7-1,
(f) Co-located to MAAFSB5-1 and 5-2 samples (from adjacent boreholes within 3 feet horizontally) MAAFSB7-2, and MAAFSB7-3
(g) MAAFSB6B-4 is a duplicate sample of MAAFSB6B-2 NA Not analyzed

NAv Not Available
NS Not Sampled

• "Interim Soil Cleanup Standards, December 1993", Kansas Department of Health and Environment, Bureau of Environmental Remediation.
•* Risk-based Guideline concentrations are based on a range of the industrial guidelines to represent EPA Regions III & IX, from the following citations: Region III Risk-based Concentration Table, March 1995, Roy L Smith, Senior Toxicologist - Technical Support Section; Region IX Preliminary Remediation Goals

(PRGs) February 1995, Stanford J. Smucker, PhD, Regional Toxicologist.
For complete list of analytes determined, see QCSR Pilot Test Study SVE and Bioventing Systems, 9 September 1994.
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Table 6-4. Summary of Microbial Enumerations, July 1994

Depth CFU/GM* CFU/GM* MPN/GM*
Sample No. (feet) NuAg BTX TPH

MAAFSB-1-1 1-3 3.7 X 106 6.4 X 10 < 100

MAAFSB-1-2 4-6 >5 X 108 1.4 X 10 2.2 X 10 3

MAAFSB-1-3 10-12 8.0 X 106 3.6 X 103 1.2 X 104

MAAFSB-1-4 13-14 4.1 X 107  1.3 X 10 7  1.4 X 104

MAAFSB-2-1 1-3 3.6 X 106 4.1 X 105 < 100

MAAFSB-2-2 4-6 2.9 X 106 6.9 X 10 DRY

MAAFSB-2-3 10-12 6.1 X 10 3.1 X 10
4  DRY

MAAFSB-2-4 13-14 1.2 X 10 7  NG DRY

MAAFSB-3-1 1-3 6.9 X 106 1.1 X 106 <100

MAAFSB-3-2 4-6 2.1 X 106 1.8 X 104 DRY

MAAFSB-3-3 10-12 5.5 X 106 1.0 X 104 DRY

MAAFSB-3-4 13-14.5 1.1 X 106 NG 1.6 X 104

MAAFSB-4-1 1-3 3.8 X 108 2.0 X 10 < 100

MAAFSB-4-2 4-6 4.3 X 104  NG DRY

MAAFSB-4-3 10-12 1.4 X 103  NG 1.2 X 104

MAAFSB-4-4 13-14 1.7 X 10
3  NG 9.7 X 10 3

MAAFSB-5-1 1-3 6.1 X 106 2.1 X 106 4.4 X 102

MAAFSB-5-2 4-6 2.1 X 105 1.0 X 104 DRY

MAAFSB-5-3 10-12 1.7 X 104 NG DRY

MAAFSB-5-4 13-14 2.2 X 104 NG DRY

MAAFSB-6-1 1-3 >5 X 108  5.6 X 105  < 100

MAAFSB-6-2 4-6 >5 X 106 4.4 X 104 3.1 X 102

MAAFSB-6-3 10-12 2.9 X 104  NG DRY

MAAFSB-6-4 13.5-14 4.1 X 104 1.2 X 104 1.5 X 10 4

MAAFSB-7-1 1-3 1.2 X 107  7.7 X 106 < 100

MAAFSB-7-2 4-6 4.8 X I0W 12X 105 < 100

MAAFSB-7-3 10-12 1.1 X 106 4.4 X 103 2.2 X 102

MAAFSB-7-4 14-15.5 1.1 X 10 1.2. X 104  9.7 X 103

BTX Benzene, Toluene, Xylene NuAg Nutrient Agar
CFU/GM Colony Forming Units per Gram NG No Grow
DRY All liquid evaporated TPH Total Petroleum Hydrocarbons
MPN Most Probable Number * Dry Weight
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7.0 GROUNDWATER

The potential for groundwater contamination as a result of releases from the FFTA was evaluated
by installing and sampling groundwater monitoring wells located in the vicinity of the FFTA and
on nearby off-post properties. Drilling and sampling prior to monitoring well installation provided
data on geology, and the sampling and analysis of on-post and off-post wells provided data on
groundwater quality.

7.1 Well Installations

Seven groundwater wells (FP-93-01 through FP-93-07) were installed as part of the SI. The
locations of these wells are depicted on Figure 2-2. These wells were installed in the vicinity of
the FFTA. Well FP-93-04 is located at the center of the FFTA, and well FP-93-07 is located
hydraulically upgradient from the FFTA. Therefore, well FP-93-07 is considered a background
well. The boring logs, well completion diagrams, well specification forms, and well development
records for each of these wells are provided in Appendix E. Additionally, in August 1994, four
shallow off-post wells (FP-94-08 through FP-94-1 1) and, in July 1994, one shallow on-post
piezometer (FP-94-12PZ) were installed in shallow alluvial materials. None of these wells are
considered background wells. The locations of these wells and the piezometer are shown on
Figure 2-2. Figure 10-2 presents a cross section to illustrate the depths of wells and other samples
taken as part of this study.

7.2 Groundwater Analytical Results

Groundwater monitoring activities during both the SI and the ESI at MAAF included the chemical
analysis of groundwater. The SI sampling occurred during October and November 1993, but is
identified as the October 1993 event throughout this document. This included seven groundwater
monitoring wells (FP-93-O1 through FP-93-07), installed at the FFTA-MAAF as part of the SI, and
six of eight private wells (B-I, F-i, F-2, M-l, N-I, and R-1), located off-post north of the FFTA.
Two private wells (R-2 and R-3), scheduled to be included in the SI, were not sampled due to
regional flooding in the area. The ESI sampling events were conducted in July/August 1994,
October 1994, and January 1995. These initially involved only the seven on-post wells (FP-93-01
through FP-93-07) and eight off-post wells (B-l, F-I, F-2, M-1, N-I, R-1, R-2, and R-3), but
more wells were included for the October 1994 and January 1995 sampling events. In October
1994 an off-post irrigation well (I-1) located north of MAAF was added. In January 1995 an
additional four off-post monitoring wells (FP-94-08 through FP-94-1 1) and one on-post piezometer
(FP-94-12PZ) were sampled. These wells and piezometer were installed to the north and
northwest, respectively, of the FFTA-MAAF. Conversely, the January 1995 sampling event did
not include four private wells (F-i, F-2, R-I, and R-2), which had been shut down for the winter.
The details of which off-post private wells and irrigation well were sampled are summarized in the
following table.
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Summary of Private Well Sampling Events

SI ESI

Private Well October July/August October January April
ID 1993 1994 1994 1995 1995

B-1 V/ V / V/ 6/

F-1 V / / Not Sampled - V
Shut Down

F-2 / / / for Winter

M-I W/ V/ / /

N-I / / /

R-l 1 / / Not Sampled - /
Shut Down

R-2 Not Sampled V / for Winter /
Due to

R-3 Flooding W/ / /

I-I Not Included in Sampling o l/
Events

Each of these sampling events is discussed below, and positive detections are compared to
regulatory standards or guidance established by EPA and KDHE, and used as described in Section
2.0. In particular, the detected concentrations are compared against the MCLs established by EPA
and the KALs established by KDHE. A comparison of the data from each of the sampling events
is also presented. All positive detections are presented from the on-post wells in Table 7-1 and
from the off-post wells in Table 7-2. KNLs are included for comparison in Tables 7-1 and 7-2.

One on-post and one off-post well are considered background wells. On-post well FP-93-07 is
located hydraulically upgradient from FFTA-MAAF; therefore, it is considered a background well
for the on-post wells. Well B-1, located hydraulically downgradient and approximately 5,600 feet
northeast of FFTA-MAAF, is considered a background well for the off-post wells due to its
distance from the site.

7.2.1 October 1993 Results

Samples were collected from the seven on-post monitor wells (FP-93-01 through FP-93-07) and
six private wells (R-1, F-1, F-2, M-l, N-l, and B-I) in accordance with SI activities. Wells R-2
and R-3 could not be sampled due to regional flooding. Samples were collected on 27, 28, and
29 October 1993, except for wells M-1 and R-1, which were collected on 3 and 19 November
1993, respectively. This sampling event is identified as October 1993 throughout this document.

Positive detections for groundwater samples collected from the on-post monitoring wells are
presented in Table 7-i. There were detections in four wells. VOCs were detected in FP-93-02,
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FP-93-04, and FP-93-05. SVOCs and TPH were detected only in FP-93-04. Metals were detected
in FP-93-02, FP-93-04, and FP-93-07.

The highest concentrations of VOCs were found in FP-93-04, located in the center of the FFTA,
and in FP-93-02, located downgradient of the FFTA. As shown in Table 7-1, the concentrations
for DCE, TCE, and PCE exceed the MCL and the KAL in FP-93-02. In FP-93-04, DCE (4,100
jig/1), benzene (64/ug/l), and toluene (3,200 jig/l) all exceeded their respective KALs and MCLs.
In FP-93-02, DCE at 76 jig/l was greater than both the KAL and the MCL. Also in FP-93-02,
PCE at 210/Lg/l was higher than the MCL and the KAL, and TCE at 21 jig/l exceeded the KAL
and MCL. In FP-93-05, there were detections of TCE (1.2 jg/l) and PCE (1.2 jig/l), which did
not exceed either the KAL or MCL.

2-Methyl naphthalene (31 jig/l), 4-methylphenol (15 jug/1), and naphthalene (73 jig/i) were all
detected in FP-93-04. These were the only SVOCs detected in the on-post wells. Naphthalene was
below the KAL. No MCL is available for naphthalene. KALs and MCLs have not been
established for either 2-methyl naphthalene or 4-methylphenol. Both fractions of TPH were only
detected in FP-93-04, with TPH-GRO at 13,000 jig/i and TPH-DRO at 1,200/ug/l. No regulatory
standards or guidance are available for TPH. Seven metals were detected in the on-post wells.
All the metals concentrations were less than three times the levels detected at FP-93-07, the
background well. Therefore, these are considered within the range of background concentrations.
The concentration of lead in FP-93-07 (0.017 jg/) was slightly higher than the MCL. However,
the lead level detected in FP-93-07 is not attributable to the FFTA because it is considered an
upgradient, background monitoring well.

Positive detections for groundwater samples collected from the off-site private wells are presented
in Table 7-2. VOCs were detected in R-1 and M-1. No SVOCs were detected. TPH-DRO was
detected in F-2, and metals were detected in all the off-post wells.

As shown in Table 7-2, VOCs were detected in two off-post wells R-1 and M-1. Detections in R-1
exceeded regulatory standards or guidance. DCE (98 jig/l) was greater than both the KAL and the
MCL of 70 jg/I. In R-1, PCE at 160 jg/I was higher than the MCL of 5/jg/l and the KAL of 7
jig/l, and the detection of TCE at 33 tg/I exceeded the KAL and MCL of 5 g/Il. In M-l, the
detection of 2.2 ug/I of DCE was below regulatory standards or guidance.

Five metals (arsenic, copper, lead, selenium, and zinc) were detected in the off-post wells. All
were detected in two or more wells, with zinc being detected in all of the wells. With the
exception of one detection of lead in F-I. all detections were below regulatory standards or
guidance. Lead was detected at 0.015 mg/l in F-i, which is equal to the MCL for lead, but below
the KAL of 0.05 mg/l. Four detections were considered above background levels, or more than
three times either the concentration detected at B-1 or the method detection limit. These were
copper (0.24 mg/I) and zinc (0.24 mg/I) at N-1, zinc (0.34 mg/I) at M-1, and zinc (0.30 mg/l) at
F-2.

7.2.2 July/August 1994 Results
Groundwater samples were collected from seven on-post monitor wells (FP-93-01 through FP-93-

07) and eight off-post private wells (R-l, R-2, R-3, M-1, N-i, F-i, F-2, B-i) on 6, 7, and 8 July
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1994 in accordance with the ESI SAP. Additionally, some on-post samples were analyzed for
water quality parameters to support the pilot test study, specifically BOD using EPA Method
405.1, COD using EPA Method 410.4, TOC using EPA Method 9060, and TOX using EPA
Method 9020.

As detailed in Technical Memorandum #3 to the ESI (provided in Appendix A), the July 1994
samples for VOC analysis were invalid due to cross-contamination in the laboratory storage cooler.
The cross-contaminant was TCE, which is also a contaminant of concern for the ESI. On-post and
off-post wells were resampled on 23 and 24 August 1994 and analyzed for VOCs only.

The results for the seven on-post monitor wells are presented in Table 7-1. There were
concentrations of contaminants above detection limits in four of the sample locations (FP-93-02,
FP-93-04, FP-93-05, and FP-93-07). VOCs were detected in wells FP-93-02, FP-93-04, and FP-
93-05; SVOCs and TPH were only detected in well FP-93-04; and total metals were detected in
wells FP-93-02 and FP-93-07.

The highest concentrations of VOCs were detected in monitor well FP-93-04, which is located in
the center of the former fire training pit. The concentrations of contaminants detected in FP-93-04
were DCE at 820 Mg/l and m- and/or p-xylene at 580 jg/l, both exceeding the MCL and KAL;
ethylbenzene at 160 #g/l, o-xylene at 350 Mg1l, and toluene at 150 Mg/l, all below regulatory
standards. VOCs detected in monitor well FP-93-02 include PCE at 140 Mg/ and TCE at 56 Mg/l,
exceeding the MCL and KAL; and DCE at 29 Mg1l, which is below regulatory standards. The
VOCs detected in monitor well FP-93-05 did not exceed regulatory standards; the concentrations
were PCE at 3.5 Mg1l and TCE at 2.4 Mg/l.

SVOCs and TPH-GRO were only detected in monitor well FP-93-04. The SVOCs include 2-
methyl naphthalene at a concentration of 14 Mg/l, and naphthalene at 45 pg/l, which is below the
KAL standard (the MCL is not available). TPH was detected at a concentration of 4,400 pg/1.
Regulatory standards are not available for 2-methyl naphthalene or TPH.

Metals were detected at or above method detection limits in monitor wells FP-93-02 and FP-93-07;
silver was detected in FP-93-02 at three times the detection limit; and concentrations of lead and
silver at the method detection limit were detected in FP-93-07, the background well. However,
none of the concentrations exceeded regulatory standards; the detection at FP-93-02 is not
considered above background, or more than three times the level at the background well.

The water quality parameters were detected above method detection limits in monitor wells FP-93-
02, FP-93-04, FP-93-05, and FP-93-07. There are no regulatory standards available for the water
quality parameters. TOC was detected at 26 mg/l, 13 mg/l, 3 mg/l, and 3 mg/I in wells FP-93-02,
FP-93-04, FP-93-05, and FP-93-07, respectively. TOX was detected at 144 Mg/l, 254 Mg/l, 12
Mg/I. and 6 Mg/l in wells FP-93-02, FP-93-04, FP-93-05, and FP-93-07, respectively. COD was
detected at 35 and 11 mg/I in wells FP-93-04 and FP-93-05, respectively. BOD was only detected
in FP-93-04 at 8 mg/I. In general, TOC and TOX were elevated in wells with the highest VOC
concentrations - FP-93-02 and FP-93-04.

The results for the eight private wells indicate that there were detections above PQLs in all eight
of the sample locations. These results are provided in Table 7-2. VOCs were detected in R-1,
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R-2, R-3, and F-i; SVOCs were detected in R-3; TPH-GRO was detected in R-1; and total metals
were detected above the method detection limits in all eight of the off-post wells except R-3.

VOCs detected in R-l and R-2 were DCE, PCE, and TCE. In R-1, DCE was detected at 96/jg/l,
PCE at 170 jig/i, and TCE at 31 uig/l, all exceeding the KALs and MCLs. In R-2, DCE was
detected at 88/jg/i, PCE at 140 jig/i, and TCE at 56/jg/l, all exceeding the KALs and MCLs. The
only other VOC detected in the off-post wells was toluene, which was detected in R-3 at 0.5 jig/l
and F-1 at 1.2 jg/l, which are below regulatory standards.

Two SVOCs were detected in R-3, 2-methyl naphthalene at 14 jg/l, for which no regulatory
standards are available, and naphthalene at 52 jig/l, which is below the KAL (no MCL is
available). TPH-GRO was detected in R-1 at 140 jig/i. No regulatory standards are available for
TPH. Total metals were detected above method detection limits at all of the off-post sample
locations except R-3. Metals detected include arsenic, copper, lead, selenium, and zinc. All
metals detections were below regulatory standards or guidance. Zinc (1.2 mg/1) at F-2 was the
only detection considered above background levels.

7.2.3 October 1994 Results

Groundwater samples were collected from seven on-post monitor wells (FP-93-01 through FP-93-
07), eight off-post private wells (R-1, R-2, R-3, M-1, N-i, F-i, F-2, B-i), and one off-post
irrigation well (I-1) between 9 and 11 October 1994 in accordance with the ESI SAP. While all
other wells were sampled previously, this is the first time the irrigation well was sampled.

The results for the seven on-post monitor wells indicate that there were concentrations of
contaminants above detection limits at four of the sample locations - FP-93-0 1, FP-93-02, FP-93-
04, and FP-93-05. VOCs were detected in wells FP-93-01, FP-93-02, FP-93-04, and FP-93-05;
SVOCs and TPH were detected only in well FP-93-04; and total metals were not detected in any
well. These detections are shown in Table 7-1.

The highest concentrations of VOCs were detected in monitor well FP-93-04, which is located in
the center of the former fire training pit. In FP-93-04, the two contaminants that exceeded the
MCL and KAL were DCE at 710/jg/I and benzene at 7jig/l. Additionally, dichloromethane was
detected at 10 jig/l, which is above the MCL but not the KAL. However, because
dichloromethane was also detected in the associated method blank, it is suspected that this detection
is probably due to laboratory error. Detections below regulatory standard or guidance included
m- and/or p-xylene at 380 jg/l, ethylbenzene at 110 ug/l, o-xylene at 200 ug/l, and toluene at 83
jig/l. VOCs detected in monitor well FP-93-02 include PCE at 100 jg/I and TCE at 43 jg/I,
exceeding the MCL and KAL for both compounds; and DCE was detected at 21 jig/l, which is
below regulatory standards. The VOCs detected in monitor well FP-93-05 did not exceed
regulatory standards; the concentrations were TCE at 1.7 jg/l, PCE at 1.7 jIg/l, toluene at 0.8
jig/l, and DCE at 0.8 ig/l. VOCs were detected in well FP-93-01 for the first time; o-xylene was
detected at 0.7 jg/l, which is below regulatory standards or guidance.

SVOCs and TPH-GRO were only detected in monitor well FP-93-04. The SVOCs include 2-
methyl naphthalene at 14 jig/I, bis (2-ethylhexyl) phthalate at 10/jg/l, and naphthalene at 38 jig/l;
and TPH-GRO was detected at a concentration of 2,200jig/l. The detection of bis (2-ethylhexyl)
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phthalate and naphthalene were both below their KALs (MCLs are not available for either
compound). Regulatory standards are not available for 2-methyl naphthalene or TPH. There were
no detections of metals in the on-post wells.

The results for the eight private wells and the irrigation well indicate that there were detections
above PQLs in all nine of the sample locations. VOCs were detected in R-1, R-2, R-3, M-1, and
B-i; TPH-GRO was detected in R-1, R-2, and I-1; and total metals were detected above method
detection limits in all of the off-post wells except R-2 and R-3. These results are provided in Table
7-2.

The VOCs detected in both R-1 and R-2 were DCE, PCE, and TCE; in addition, in R-1 benzene
was detected. In R-1, DCE was detected at 290/ug/l, PCE at 380 jig/1, and TCE at 78 tg/l, all
exceeding the KALs and MCLs. The concentration of benzene was 2 #tg/l, which is below
regulatory standard or guidance. In R-2, DCE was detected at 110 'g/l, PCE at 130 jig/1, and
TCE at 49 /g/l, all exceeding the KALs and MCLs. The only other VOCs detected in the off-post
wells were toluene, which was found in R-3 at 24 jug/l, DCE at M-1 at 0.9 uig/l; and
dichloromethane in B-I at 0.9 jig/l, which are below regulatory standards or guidance. However,
the detection of dichloromethane has been attributed to laboratory contamination, because it was
also detected in the associated method blank within a factor of two.

TPH-GRO were detected in R-1 at 260 Ag/l, in R-2 at 130 jg/l, and in the I-1 at 790 ug/l. No
regulatory standards are available for TPH. Total metals were detected PQLs in all of the off-post
sample locations except R-2 and R-3. Metals detected include arsenic, lead, selenium, and zinc.
All metals detections were below regulatory standard or guidance. Only zinc (0.43 mg/) at F-2
was considered above background levels; it was detected at more than three times the concentration
at B-1, the background well.

Because no VOCs were detected in well 1-1, the detection in well I-1 was investigated to determine
the nature of the contaminants. The Total Ion Current Profile and the Mass Spectra for this sample
indicate the presence of a single non-target compound tentatively identified as tetrahydrofuran
(THF) as the source of contamination. THF is a common organic.solvent found, for example, in
PVC adhesives. THF elutes within the retention time window for gasoline range organics and is
detected by the FID used in the TPH methodology. This compound, however, is not associated
with gasoline range or other petroleum hydrocarbons, and is more likely a result of the leaching
of the well pipe adhesive.

7.2.4 January 1995 Results

Groundwater samples were collected from seven on-post monitor wells (FP-93-01 through FP-93-
07), four of the eight off-post private wells (R-3, M-l, N-i, and B-i) and one off-post irrigation
well (I-1) between 21 and 27 January 1995 in accordance with the ESI SAP. Four of the off-post
wells (R- 1, R-2, F- 1, and F-2) were not sampled because they were shut off by their owners for
the winter. In addition, the four off-post monitoring wells (FP-94-08 through FP-94-1 1) and the
on-post piezometer (FP-94-12PZ) were sampled for the first time.

The results for the seven on-post monitor wells and on-post piezometer, shown in Table 7-1,

indicate that there were concentrations of contaminants above PQLs in three of the sample
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locations (FP-93-02, FP-93-04, and FP-93-05). VOCs were detected in wells FP-93-02, FP-93-04,
and FP-93-05; SVOCs, TPH, and total metals were detected only in well FP-93-04.

The highest concentrations of VOCs were detected in monitor wells FP-93-04, located in the center
of the former fire training pit, and FP-93-02, located downgradient of FP-93-04. The only
contaminant that exceeded the MCL and KAL was PCE at 16/Mg/l in FP-93-02. The two other
VOCs detected in monitor well FP-93-02 were DCE at 5.5 Mg1 and TCE at 4.4/zg/1. In FP-93-04,
no contaminants exceeded either the MCL or KAL. Detections below regulatory standards or
guidance in FP-93-04 included m- and/or p-xylene at 220 /tg/l, ethylbenzene at 50 /g/l, o-xylene
at 150 /zg/l, toluene at 2.3 /ig/l, DCE at 3.3 ug/l, trichloroethylene at 1.9 M g/l, and
dichloromethane at 1.4 /ig/1 . The VOCs detected in monitor well FP-93-05 did not exceed
regulatory standard or guidance; the concentrations were DCE at 0.8 Mg/i and dichloromethane
at 1.4 jg/1 . The detections of dichloromethane in FP-93-04 and FP-93-05 are attributable to
laboratory contamination, because dichloromethane was also detected in the method blank.

SVOCs, TPH, and total metals were only detected in monitor well FP-93-04. The only SVOC
detected was naphthalene at a concentration of 13 jg/], which is below the KAL (MCL is hot
available). Both TPH-GRO and TPH-DRO were detected at concentrations of 1,900 and 1,090
Mug/l, respectively. Regulatory standards are not available for TPH. Lead, the only metal detected,
was detected at 0.021 mg/l. This detection is considered above background levels, and is above
the MCL of 0.015 mg/l, but below the KAL of 0.05 mg/l.

The results for the four private off-post wells (B-i, M- 1, N-i, and R- 1), four off-post monitoring
wells (FP-94-08 through FP-94-1 1) and the irrigation well (I-1) indicate that there were detections
above method detection limits in all of the sampled locations, as shown in Table 7-2. VOCs were
detected in wells I-1, M-1, FP-94-08, FP-94-09, and FP-94-1 1. Total metals were detected above
method detection limits in all of the off-post wells except FP-94-08 and FP-94-09. No TPH or
SVOCs were detected.

The only detection of VOCs above regulatory standard or guidance was in FP-94-09; DCE was
detected at 94 Mg/I, above both the MCL and the KAL. The only other VOC detected in this well
was TCE at 1.9 /g/l. In FP-94-11 there were detections of DCE at 51 /g/l, TCE at 1.0/Mg/l,
benzene at 0.9 /g/l, m- and/or p-xylenes at 1.1 Mg/I, and toluene at 2.4 Mg/l. Additionally, there
was detections of DCE in M-1 at 0.5 Mg/l and toluene in I-1 at 2.2 Mg/I, both below regulatory
standard or guidance. Additionally, dichloromethane was detected at 0.9 M1g/l in FP-94-08.
However, because this compound was also detected in the method blank, it is attributable to
laboratory contamination.

Total metals were detected above method PQLs in all of the off-post sample locations except FP-
94-08 and FP-94-09. Metals detected include arsenic, selenium, and zinc; none were above
background levels. The only detection above regulatory standard or guidance was selenium in B-1
at a concentration of 0. 1 mg/l, which is above the MCL and the KAL.

7.2.5 Comparison of Data

Analytical results from the one groundwater monitoring event conducted as part of the SI activities
and the three quarterly groundwater monitoring events conducted as part of the ESI activities are
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compared. Quarterly isoconcentration contour maps are presented for the October 1993,
July/August 1994, and October 1994 sampling events. Isoconcentration contour maps January
1995 were not produced for this sampling event because wells R-1 and R-2 could not be sampled.
Without the data from these wells, any contours produced would not accurately represent
conditions at the on-post and off-post properties. These events were carried out in October 1993,
July/August 1994, October 1994, and January 1995. (The quarterly sampling event in April 1995
is not presented in this document.) The data for all four sampling events are presented in Tables
7-1 and 7-2. All of the groundwater data are compared to the background wells FP-93-01 and B-1.

7.2.5.1 October 1993

The VOCs detected in the wells during the SI investigation are the same as those detected during
the soil gas and groundwater screening survey conducted as part of the SI. VOCs detected are
DCE, TCE, PCE, BTEX, and TPH. SVOCs detected are naphthalene, 2-methyl napthalene, and
4-methylphenol. Seven metals were also detected. The concentrations for DCE, TCE, and PCE
exceed regulatory standards in both FP-93-02 and R-1. Concentrations for DCE, benzene, and
toluene exceed regulatory standard or guidance in FP-93-04, the well located at the center of the
former fire training area. Lead was detected at slightly above the MCL in FP-93-07 and at the
MCL in F-1.

Figure 7-1 displays four isoconcentration maps for concentrations of contaminants in groundwater
from the on-post monitor wells: (1) PCE detections, (2) TCE detections, (3) DCE detections, and
(4) overlay of PCE, TCE, and DCE detections. The off-post wells were not included in these
maps since the chemical data are incomplete because R-2 and R-3 could not be sampled due to
regional flooding. The PCE isoconcentration map demonstrates that the highest concentration of
PCE detected is in monitor well FP-93-02, along the Fort Riley installation boundary downgradient
of the FFTA-MAAF. There is only one other detection of PCE in well FP-93-05. TCE was only
detected in two wells, FP-93-02 and FP-93-05. The TCE isoconcentration map depicts an area of
contamination similar to that of PCE.

In contrast, DCE was detected at the highest concentration in well FP-93-04, which is the center
of the former pit. DCE was also detected in FP-93-02. The DCE area of contamination is
therefore, depicted from the center of the former pit toward the installation boundary. The final
isoconcentration map was provided to visually show the distribution of contaminants, indicating
that DCE was present in the center of the FFTA and that PCE and TCE may have migrated from
the center of the FFTA toward a location downgradient of the original source. This is consistent
with the soil gas and groundwater screening isoconcentration maps, which indicate that
contaminants are moving from the center of the FFTA-MAAF towards FP-93-02.

For the metals data, four detections at off-post wells and no detections at on-post wells were
considered above background levels, or more than three times either the concentration detected at
B-I or the method detection limit. These were copper (0.24 mg/I) and zinc (0.24 mg/l) at N-I,
zinc (0.34 mg/I) at M-1, and zinc (0.30 mg/I) at F-2. In addition, at FP-93-07 total lead was
detected above the MCL (0.017 mg/I), and at F-1 total lead was detected at the MCL (0.015 mg/I).
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7.2.5.2 July/August 1994

For the on-post wells, the VOC data appear to show the greatest reductions in concentrations
between October 1993 and July/August 1994. Isoconcentration maps for DCE, PCE, and TCE
for data collected in July/August 1994 are depicted in Figures 7-2 through 7-4. Although DCE
is detected in FP-93-04 for both sampling events, the July/August 1994 concentration is four times
lower than the October 1993 concentration. Similarly, the concentration of toluene in FP-93-04
was reduced by a factor of 20, decreasing the concentration of toluene below the regulatory
standards; and the concentration of TPH-GRO has also been reduced by a factor of three. The
reductions in concentration are potentially accounted for by horizontal or vertical migration, loss
through vapors, natural attenuation, or groundwater levels receding below the zone of
contamination.

The concentrations of total metals and the SVOCs are similar between these two sampling events.
The total metals data were also compared to concentrations in FP-93-07 and B-i, which are
considered background levels. A comparison of this data to the background datA is presented in
Figure 7-5. The concentrations of metals in the background MAAF supply well in Building 802
is provided in Appendix F. Silver was the only metal detected above background in FP-93-02 at
0.3 mg/l. This concentration is more than three times the concentration in FP-93-07, which is
considered background.

The well data for the off-post properties do not appear to have changed greatly between these two
sampling events. The VOC and SVOC concentrations are consistent between the two sampling
rounds. Small variations were noted for metals and TPH. In F-2, TPH-DRO was detected at 300
mg/l in October 1993 and was not detected above the PQL in July 1994. The TPH-DRO in F-2
is not attributable to FFTA-MAAF. This is apparent because there were no detections of TPH-
DRO in wells FP-93-02, R-2, and R-3, which are located hydraulically between FFTA-MAAF and
F-2.

The metals data also indicate that zinc was detected in F-2 (1.2 mg/I) at concentrations that exceed
the background levels in B-i and FP-93-07, as indicated in Figure 7-5. There were three other
detections that exceeded background levels by more than three times in October 1993 that were
not above background levels or below the method detection limit in July 1994. At F-i, total lead
was detected in October 1993 at the MCL (0.015 mg/I); however, lead was not detected above the
PQL in the July 1994 data.

7.2.5.3 October 1994

The VOC data appear to have the greatest decreases in concentrations over time. Isoconcentration
contour maps for DCE, PCE, TCE, and total VOCs in October 1994 are depicted in Figures 7-6
through 7-9. Although DCE was detected in FP-93-04 for all three sampling events, the October
1994 concentration is only slightly (between 5 and 10 percent) lower than the July/August 1994
concentration. However, this concentration is four times lower than the October 1993
concentration (see Figure 7-1 and Table 7-1). Similarly, between October 1993 and July/August
1994 the concentration of toluene in FP-93-04 was reduced by a factor of 20, decreasing the
concentration of toluene below the regulatory standards. This decrease has continued, with the
October 1994 concentration slightly more than half the July/August concentration, or
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approximately 40 times lower than the original sampling event. The isoconcentration map for TPH
in October 1994 is depicted in Figure 7-10. The concentration of TPH-GRO was also reduced by
a factor of three. The reductions in concentration are potentially accounted for by horizontal or
vertical migration, loss through vapors, natural attenuation, or groundwater levels receding below
the zone of contamination.

The concentrations of total metals and the SVOCs were similar to previous sampling events. The
total metals data were also compared to background concentrations. Concentrations in FP-93-07,
and B-i are considered representative background levels. A comparison of these data to the
background data is presented in Figure 7-5. Silver was the only metal detected above background
in FP-93-02 at 0.03 mg/l. This concentration is more than two times the concentration in FP-93-
07, which is considered background.

The well data for off-post properties indicate that for the first time there were increases in
concentrations of VOCs and TPH, while SVOCs and metals concentrations remained constant.
While the concentrations of VOCs remained relatively constant between October 1993 and
July/August 1994, the concentrations of DCE more than tripled between July/August 1994 and
October 1994. Similarly, PCE doubled in concentration in this same period and TCE increased
by nearly 2.5 times. TPH-GRO was detected in three off-post well, RA1, R-2, and I-1. The
concentration detected in R-1 was nearly double the July 1994 concentration from that well, the
first time it was detected. At R-2, TPH-GRO was detected for the first time. As detailed in
Section 7.2.3, the detection of TPH-GRO is attributable to leaching from the glue used in the
construction of the well. SVOCs were only detected in one well in July 1994. None were detected
in either October 1993 or October 1994. Similar to the July 1994 sampling event, the metals data
indicate that zinc was detected in F-2 at a concentration that exceed the background levels in B-i,
as indicated in Figure 7-5. Zinc was exceeded background levels at this well in October 1993.

7.2.5.4 January 1995

For the on-post wells, the VOC data have generally continued to decrease in concentration over
time. [Isoconcentration contour maps for DCE, PCE, TCE, and total chlorinated organics were
not produced for this sampling event because wells R-I and R-2 could not be sampled. Without
the data from these wells, any contours produced would not accurately represent conditions at the
on-post and off-post properties.] In FP-93-04, concentrations of DCE and toluene have shown the
greatest reduction since the last sampling event, while benzene, ethylbenzene, m- and/or p-xylenes,
and o-xylene show continued reductions. TCE is detected for the first time during this sampling
event. Concentrations of DCE decreased from 710 ug/l to 3.3 ug/l, and toluene decreased from
83 ug/I to 2.3 jug/l. Concentrations of benzene were reduced from 7.0 ,g/l to below the PQL of
0.4 ug/l. Ethylbenzene was reduced by more than 50 percent, m- and/or p-xylenes by more than
40 percent, and o-xylenes by 25 percent since the last sampling event. The reductions in the
concentrations of VOCs are probably accounted for by the running of the SVE and the bioventing
pilot studies at the FFTA, but might be attributable to horizontal or vertical migration, loss through
vapors. natural attenuation, or groundwater levels receding below the zone of contamination.

Naphthalene was the sole SVOC detected in any of the on-post wells during the January 1995
sampling event; it was found only in well FP-93-04. This compound has been detected in this well
during all four sampling events, and the concentrations have decreased steadily over time from 73
ug/l in October 1993 to 13 #g/l in January 1995. In the three previous sampling events, two or
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three SVOCs have been detected in well FP-93-04. The concentration of TPH-GRO was reduced
by 10 percent since the previous sampling event in October 1994. TPH-DRO was detected at
1,090 jg/l. In both July/August and October 1994, this fraction was below the method detection
limit of 100/ug/l. In October 1993, it was detected at a concentration of 1,200 ug/l. During this
sampling event, lead was the only metal detected above background; it was found in FP-93-04 at
0.021 mg/l, which is above the MCL. During prior sampling events, concentrations of lead
ranging from near the detection limit to 0.017 mg/I have been seen in on-post wells. The detection
of lead in FP-93-04 is slightly greater than prior detections (0.017 mg/l) in the background well
FP-93-07.

The data for the off-post wells B-1, R-3, and N-1 and the irrigation well I-1 do not appear to have
changed much over time. Small variations were noted for VOCs, TPH, and metals. During the
January 1995 sampling event, no detections of SVOCs or TPH were noted. In I-1, included in the
periodic sampling since October 1994, there was the first detection of a VOC with toluene found
at 2.2 ug/l. DCE was detected in M-1 at 0.5 jg/l, slightly lower than the October 1994 (0.9 /ig/1)
and October 1993 (2.2 jug/1) sampling events. The metals data also indicate that selenium was
detected in B-1 at concentrations (0.1 mg/l), which exceed the MCL but not the KAL. No metals
were detected at levels exceeding background concentrations.

7.3 Groundwater Use

This section provides an overview of groundwater resources and users around Fort Riley.
Groundwater is the primary source of drinking water for Fort Riley and many of the surrounding
communities. Alluvial sand and gravel deposits in the lowland areas are excellent aquifers in the
area. In the upland areas, limestone formations are tapped as sources of water. Potential users
of the alluvial aquifer and the limestone bedrock aquifers are identified below. As outlined in the
EPA Guidance, groundwater users were evaluated within 4 miles of the FFTA-MAAF.

7.3.1 Alluvial Aquifers

Fort Riley and the communities of Junction City and Ogden rely on groundwater withdrawn from
alluvial materials for their municipal drinking water supplies. Fort Riley has eight active wells,
Junction City has nine active wells, and Ogden has three active wells (Ref. 53, 54, 55). Ogden
also provides water to a rural water district in Riley County. The wells for Ogden and Junction
City are greater than 4 miles from the FFTA-MAAF.

The location of water supply boundaries and the 4-mile radius around the FFTA-MAAF are shown
in Plate 3. The Fort Riley wells, which are upgradient of the FFTA-MAAF, serves the population
of 28,400 on Fort Riley. The nearest public water supply well is located at MAAF and is within
I mile of the FFTA-MAAF. This well is located east of the airfield and south, upgradient, of the
FFTA. The well at MAAF is only used to service the airfield in the event of an emergency
affecting the Fort Riley water distribution system as a whole. The Grandview Plaza wells are
upgradient of the FFTA-MAAF. There are an estimated 14 residences using private well located
potentially downgradient within 2 miles of the FFTA-MAAF.
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An irrigation well placed into service in the spring of 1994 is located approximately 2,400 feet
north, potentially downgradient, of the FFTA-MAAF. The well has pumped approximately 22
million gallons of water from July through September 1994.

7.3.2 Bedrock Aquifers

The alluvial aquifer is the primary source of drinking water within 4 miles of the FFTA-MAAF.
The SCAPS investigation showed minimal vertical migration of contaminants through the soil.
Groundwater flow is much greater in the alluvial aquifer in the Fort Riley area compared to the
underlying bedrock aquifer, therefore, little movement of groundwater from alluvial aquifers to
bedrock aquifers is expected.
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Table 7-1. Summary of Chemical Detections for SI and ESI Groundwater Data - On-Post Wells,

October 1993, July/August 1994, October 1994 and January 1995
(There were no detections in wells FP-93-03 and FP-93-06 or piezometer FP-94-12PZ)

Sample Location FP-93-01 (a) FP-93-02 FP-93-04

Sample Identification FP-93-01-02 MAAF-MW-2 FP-93-02 FP-93-02-02 FP-93-02 MAAF-MW-4 FP-93-04 P-93-04R-I FP-93-04-2 FP-93-09-2 FP-93-04 P -93-08 KNL (+) KAL (+) MCL (++)

Sample Event Oct-94 Oct-93 Jul/Aug-94 Oct-94 Jan-95 Oct-93 Jul/Aug-94 Oct-94 Jan-95

Volatile Organic Compounds (ug/I)
Benzene <0.4 <10 <4.0 <0.4 <0.4 6 <20 <20 6J: 0. <0.4 <0.4 0.5 5 5

~ 29 21 5.5 4.0. 80 .... 0.... 770::. .. ....... 3.3 2.8 7 (c) 70 (c) 70 (c)

Dichloromethane <0.9 <23 <9.0 <0.9 <0.9 <90 <45 <45 <9.0 i 1.4B <0.9 5 50 5

Ethylbenzene <0.7 <18 <7.0 <0.7 <0.7 190 150 160 100 t1o 50 46 68 680 700

m &/or p-Xylenes <0.6 <15 <6.0 <0.6 <0.6 320 560 580 370 380 220 190 44 440 10,000

ortho-Xylene 0.7 <15 . <6.0 <0.6 <0.6 330 310 350 200 200 150 130 44 440 10,000

Tetrachloroethylene <1.1 ..... 40.1.0 *.. 16 <110 <55 <55 <11 <11 <1.1 <1.1 0.7 7 5
?N ';' "" '" "'" ..... ... ..... ?? '' ' "" . .... .. ... .... ... . .... ..... ... . .. .. .... . .... .. .. .... ..... .... ..... .... .. .. ... .

Toluene <0.4 <10 <4.0 <0.4 <0.4 . 150 150 83 80 2.3 1.9 200 2,000 1,000

Trichloroethylene <1.1 34.4 <60 <30 <30 <6.0 <6.0 1 1.9 1 1.8 0.5 5 145

Semi-Volatiles (ug/)

Bis (2-Ethylhexyl) Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 10 <10 <10 420 4,200- NAv

2-Methyl Naphthalene <10 <10 <10 <10 <10 31 14 <10 <10 14 <10 <10 NAv NAv NAv

4-Methylphenol <10 <10 <10 <10 <10 15 <10 <10 <10 <10 <10 <10 NAy NAv NAy

Naphthalene <10 <10 <10 <10 <10 73 45 <10 29 38 13 <10 14.3 1 143 NAy

Total Metals (mg/I)

Arsenic <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NAv 0.05 0.05

Chromium <0.01 <0.01 <0.01 <0.01 <0.01 < 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NAv 0.05 (d) 0.1 (d)

Copper <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NAv . 1 1.3 (f)

Lead <0.003 <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 0.013 :i -2 NAy 0.05 0.015 (f)

Nickel <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 NAy 0.15 0.1

Selenium <0.005 0.009 -0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NAv 0.045 0.05

Silver <0.01 <0.01 0.03 <0.01 <0.01 < 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NAv 0.05 NAy

Zinc <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NAv 5 NAv

Water Quality Testing

TOC (mg/I) NA NA 26 NA NA NA 8 13 NA NA NA NA NAy NAv NAv

TOX (ug/l) NA NA 144 NA NA NA 216 254 NA NA NA NA NAv NAy NAv

COD (mg/I) NA NA <10 NA NA NA 35 32 NA NA NA NA NAv NAv NAy

BOD (mg/1) NA NA <5 NA NA NA 8 8 NA NA NA NA NAv NAv NAy

Total Petroleum Hydrocarbons (ug/)

TPH-GRO (ug/l) <100 <100 <100 < 100 <100 13,000 3,600 4,400 2,200 2,100 1,900 1 1,800 NAv NAv NAv

TPH-DRO (ug/l) <100 <100 <100 <100 <100 1,200 (e) <100 <100 <100 <100 1,090 (e) 730 (e) NAv NAv NAy

Bold values represent detected compounds

Shaded values represent concentrations that are equal to or exceed the MCL and/or the KAL. (a) FP-93-01 had no detections in October 1993, July/August 1994, or January 1995..

(b) FP-93-07 had no detections in October 1994 or January 1995.

The July 1994 samples were collected on 6, 7 and 8 July 1994; volatiles analyses is based on samples recollected (c) Although a KAL, KNL and MCL for 1,2-DCE (mixed) is not available, concentrations reported as

in August 1994. The identification in the QCSR for all VOC resamples (July/August 1994) is the well identification followed by "-IR". 1,2-DCE (mixed) will be compared to the more conservative KAL, KNLkand MCL for 1,2- DCE isomers.

B Analyte detected in the associated method blank; result has not been blank corrected. (d) The MCL and KAL represent values for both trivalent and hexavalent chromium.

+ Kansas Department of Health and the Environment, Bureau of Environmental Remediation, Groundwater Contamination (e) Calculated from a kerosene standard.

Cleanup Target Concentrations, November 1988. (t) Action Levels

++ U.S. EPA, Office of Water, Drinking Water Regulations and Health Advisories, May 1995. NA Not Analyzed

NAv Not Available

For complete list of analytes determined, see QCSR Site Investigations of High Priority Sites, 17 December 1993; QCSR Periodic Groundwater Monitoring Samples, < Below Practical Quantitation Limit.

11 November 1994; QCSR Periodic Groundwater Monitoring Samples, 8 December 1994; QCSR Periodic Groundwater Sampling, March 1995.
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Table 7-1. Summary of Chemical Detections for SI and ESI Groundwater Data - On-Post Wells,
October 1993, July/August 1994, October 1994 and January 1995 (continued)

(There were no detections in wells FP-93-03 and FP-93-06 or piezometer FP-94-12PZ)

Sample Location FP-93-05 FP-93-07 (b)
Sample Identification MAAF-MW-5 FP-93-05 FP-93-05-02 FP-93-05 MAAF-MW-600(c)MA-W7 F-30 KNL () KAL () MCL (++)Sample Event Oct-93 Jul/Aug-94 Oct-94 Jan-95 Oct-93 Jul/Aug-94

Volatile Organic Compounds (ug/I)

Benzene <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 0.5 5 5
1,2-Dichloroethylene <0.5 <0.5 0.8 0.8 <0.5 <0.5 <0.5 7 (c) 70 (c) 70 (c)
Dichloromethane <0.9 <0.9 <0.9 1.4B <0.9 <0.9 <0.9 5 50. 5
Ethylbenzene <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 68 680 700
m &/or p-Xylenes <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 44 440 10,000
ortho-Xylene <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 44 440 10,000
Tetrachloroethylene 1.2 3.5 1.7 <1.1 <1.1 <1.1 <1.1 0.7 7 5
Toluene <0.4 <0.4 0.8 <0.4 <0.4 <0.4 <0.4 200 2,000 1,000
Trichloroethylene 1.2 2.4 1.7 <0.6 <0.6 <0.6 <0.6 0.5 5 5

Semi-Volatiles (ug/I)
Bis (2-Ethylhexyl) Phthalate <10 <10 <10 <10 <10 <10 <10 420 4,200 NAv
2-Methyl Naphthalene <10 <10 <10 <10 <10 <10 <10 NAv NAy NAv
4-Methylphenol <10 <10 <10 <10 <10 <10 <10 NAv NAy NAv
Naphthalene <10 <10 <10 <10 <10 <10 <10 14.3 143 NAv
Total Metals (mg/I) 

-

Arsenic <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 NAv 0.05 0.05
Chromium <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 NAv 0.05 (d) 0. 1 (d)
Copper <0.02 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 NAv 1 1.3 (f)
Lead <0.003 <0.003 <0.003 <0.003 . {J:jj7 0.01 0.003 NAv 0.05 0.015 (f)
Nickel <0.04 <0.04 <0.04 <0.04 <0.04 0.05 <0.04 NAv 0.15 0.1
Selenium <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NAv 0.045 0.05
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 NAv 0.05 NAv
Zinc <0.02 <0.02 <0.02 <0.02 0.05 0.15 <0.02 NAv 5 NAv
Water Quality Testing

TOC (mg/l) NA 3 NA NA NA NA 3 NAv NAy NAy
TOX (ug/l) NA 12 NA NA NA NA 6 NAv NAy NAv
COD (mg/1) NA 11 NA NA NA NA <10 NAv NAv NAv
BOD (mg/) NA <5 NA NA NA NA <5 NAv NAy NAv
Total Petroleum Hydrocarbons (ug/)

TPH-GRO (ug/) <100 <100 <100 <100 <100 <100 <100 NAv NAv NAv
TPH-DRO (ug/1) <100 <100 <100 <100 <100 < 100 <100 NAv NAv NAy

Bold values represent detected compounds
Shaded values represent concentrations that are equal to or exceed the MCL and/or the KAL. (a) FP-93-01 had no detections in October 1993, July/August 1994, or January 1995..

(b) FP-93-07 had no detections in October 1994 or January 1995.
The July 1994 samples were collected on 6, 7 and 8 July 1994; volatiles analyses is based on samples recollected (c) Although a KAL, KNL and MCL for 1,2-DCE (mixed) is not available, concentrations reported as

in August 1994. The identification in the QCSR for all VOC resamples (July/August 1994) is the well identification followed by -I R". 1,2-DCE (mixed) will be compared to the more conservative KAL, KNL and MCL for 1,2- DCE isomers.
B Analyte detected in the associated method blank; result has not been blank corrected. (d) The MCL and KAL represent values for both trivalent and hexavalent chromium.
+ Kansas Department of Health and the Environment, Bureau of Environmental Remediation, Groundwater Contamination (e) Calculated from a kerosene standard.

Cleanup Target Concentrations, November 1988. (f) Action Levels
++ U.S. EPA, Office of Water, Drinking Water Regulations and Health Advisories, May 1995. NA Not Analyzed

NAv Not Available
For complete list of analytes determined, see QCSR Site Investigations of High Priority Sites, 17 December 1993; QCSR Periodic Groundwater Monitoring Samples, < Below Practical Quantitation Limit.

11 November 1994; QCSR Periodic Groundwater Monitoring Samples, 8 December 1994; QCSR Periodic Groundwater Sampling, March 1995.

2 of 2



Table 7-2. Summary of Chemical Detections for

SI and ESI Groundwater Data -- Off-Post Wells, October 1993, July/August 1994, October 1994 and January 1995

Sample Location N-i }F-i _F-2 B-I I
Sample Identification N-I N-I N-I-02 N-I F-I F-I F-1-02 F-2 F-2 F-2-02 B-I B-I B-I-02 B-I 1-1-02 I-1 KNL (+) KAL (+) MCL (++)

Sample Event Oct-93 Jul/Aug-94 Oct-94 Jan-95 Oct-93 Jul/Aug-94 Oct-94 Oct-93 Jul/Aug-94 Oct-94 Oct-93 Jul/Aug-94 Oct-94 Jan-95 Oct-94 Jan-95

Volatile Organic Compounds (ug/1)

Benzene <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 0.5 5 5

1,2-Dichloroethylene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 7 (a) 70 (a) 70 (a)

Dichloromethane <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 0.9B <0.9 <0.9 <0.9 5 50 5

m &/or p-Xylenes <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 44 (b) 440 (b) 10,000 (b)

Tetrachloroethylene <1.1 <1.1 <1.1I <1.1 <1.1I <1.1 <1.1I <1. 1 <1.1 <1.1 <1.1 <1.1 <1.1I <1.1 <1.1 <1. 1 0".7 75

Toluene <0.4 <0.4 <0.4 <0.4 <0.4 1.2 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 2.2 200 2,000 1,000

Trichloroethylene <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 0.5 5 5

Semi-Volatiles (ug/l)

2-Methyl Naphthalene <10 . <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 NAv NAv NAv

Naphthalene <10 <10 <10 10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 14.3 143 NAy

Total Metals (mg/)

Arsenic 0.01 0.02 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.02 NAv 0.05 0.05

Copper 0.24 0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NAv 1.0 1.3 (f
Lead 0.006 0.006 <0.003 <0.003 i5:i:i:i: i::i::i: <0.003 <0.003 0.006 0.005 0.007 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 NAy 0.05 0.015 (f)

Selenium <0.005 <0.005 <0.005 <0.005 0.009 <0.005 <0.005 <0.005 0.006 <0.005 0.008 0.016 0.013 OW:i:i:i:i: i i!i::ii:: <0.005 <0.005 NAy 0.045 0.05

Zinc 0.24 0.06 0.07 0.04 0.04 0.02 0.04 0.30 1.20 0.43 0.04 0.06 0.06 0.04 <0.02 0.04 NAy 5 NAy

Total Petroleum Hydrocarbons (ug/l)Tr TTIrrTrT

TPH-GRO (ug/1) If<100 <100 j<100 <100 <100 <100 j<100 <100 {<100 <100 <100 <100 <100 <100 790 <100 NAy NAy NAy

TPH-DRO (ug/l) <100 <100 <100 <100 j<100 <100 J<100 300 <100 ] <100 j<100 J<100 <100 <100 j<100 <100 NAy NAv NAy
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Table 7-2 (continued) Summary of Chemical Detections for

SI and ESI Groundwater Data -- Off-Post Wells, October 1993, July/August 1994, October 1994 and January 1995

N

Sample Location R- 1 R-2 R-3 M-1

Sample Identification R-1 R-IR(VOC); R-I (rest) R-IR-I (VOC); D-I (rest) (c) R-I-02 R-5-02 (d) R-2R (VOC); R-2 (rest) R-2-02 R-3 R-3-02 -3-3 R-4-3 (e) M-I M-I M-1-02 M-1 KNL KAL MCL

Sample Event Oct-93 Jul/Aug-94 Oct-94 Jul/Aug-94 Oct-94 Jul/Aug-94 Oct-94 Jan-95 Oct-93 Jul/Aug-94 Oct-94 Jan-95 (+)' (+) (++)

Volatile Organic Compounds (ug/)

Benzene <4.0 <4.0 <4.0 2.0 2.0 <4.0 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 0.5 5 5

Dichloromethane <0.9 <9.0 <9.0 <4.5 <4.5 <9.0 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 5 50 5

m &Ior p-Xylenes <6. <60<. 06<. 60<0.6 <0.6 < 0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 44 (b) 440 (b) 10,000 (b)Tetrachloroethylene ~~ ~~acoroethyee0...........<1.1 <1.1 <.1<1.1<1.<1.1<1.

Toluene <.<40<.<20<.<.0<0.4 0.5 24 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 200 2,000 1,000

Tr2-ichloroethylene <0.6 <0.6.... <0. <06<.6 <.a0.)06

2-Methyl Naphthalene <10 <10 <10 <10 <10 <10 <10 14 <10 <10 <10 <10 <10 <10 <10 NAy NAy NAv

Naphthalene II <10 J <10 <10 <10 <10 [ <10 <10 52 <10 <10 j <10 J <10 <10 <10 J <10 14.3 143 NAy

Total Metals (mg/) _______________________________ ________

/"Arsenic 0.03 0.02 0.03 0.01 0.01 0.02 0.02 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 NAy 0.05 0.05

Copper <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02. <0.02 <0.62 <0.02 <0.02 NA 1.0 1.3 (f)

Lead <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 NAy 0.05 0.0 15 (f)

Selenium <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 NAy 0.045 0.05

Zinc 0.04 <0.02 <0.02 0.08 0.08 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.34 0.09 0.06 0.05 NAv 5 NAy

Total Petroleum Hydrocarbons (ug)

TPH-GRO(ug/1) <100 140 .<100 260 240 <100 130 <100 <100 <100 <100 <100 <100 <100 <100 NAy NAv NAv

TPH-DRO(ug/1) <100 <100 <100 <100 <200 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 NAy NAy NAy

2 of 3



Table 7-2 (continued) Summary of Chemical Detections for

SI and ESI Groundwater Data -- Off-Post Wells, October 1993, July/August 1994, October 1994 and January 1995

Sample Location FP-94-08 FP-94-09 FP-94-10 FP-94-11
Sample Identification FP-94-01PZ-3 FP-94-02PZ-3 FP-94-03PZ-3 FP-94-04PZ-3 KNL (+) KAL (+) MCL (++)
Sample Event Jan-95 Jan-95 Jan-95 Jan-95

Volatile Organic Compounds (ug/l)

Benzene <0.4 <0.4 < 0.4 0.9 0.5 5 5
1,2-Dichloroethylene <0.5 94 <0.5 51 7 (a) 70 (a) 70 (a)
Dichloromethane 0.9B <0.9 <0.9 <0.9 5 50 5
m &/or p-Xylenes <0.6 <0.6 <0.6 1.1 44 (b) 440 (b) 10,000 (b)
Toluene <0.4 < 0.4 <0.4 2.4 200 2,000 1,000
Trichloroethylene <0.6 1.9 <0.6 1.0 0.5 5 5

Semi-Volatiles (ug/I)

2-Methyl Naphthalene <10 <10 I <10 <10 NAy NAv NAy
Naphthalene <10 <10 <10 j <10 14.3 143 NAy

Total Metals (mg/)

Arsenic <0.01 <0.01 <0.01 0.01 NAy 0.05 0.05
Copper <0.02 <0.02 <0.02 <0.02 NAv 1 1.3 (f)
Lead <0.003 <0.003 <0.003 <0.003 NAy 0.05 0.015 (f)
Selenium <0.005 <0.005 0.006 <0.005 NAy 0.045 0.05
Zinc <0.02 <0.02 <0.02 <0.02 NAy 5 NAv

Total Petroleum Hydrocarbons (ug/I)

TPH-GRO (ug/l) D <100 <100 <100 <100 NAv NAy NAy
TPH-DRO (ug/l) <100 <100 <100 <100 NAy NAy NAv

Bold values represent detected compounds.
Shaded values represent concentrations that are equal to or exceed the MCL and/or the KAL.

The piezometers were installed and developed in January 1995. Therefore, no samples were collected for the October 1993, July 1994 and October 1994 sampling events.

Wells R-2 and R-3 were not sampled in October 1993 due to regional flooding.
The July 1994 samples were collected on 6, 7 and 8 July 1994; volatiles analyses is based on samples recollected on 23 and 24 August 1994.

The identification in the QCSR for all VOC resamples (July/August 1994) is the well identification followed by "-IR".
Irrigation well I-1 was includedin the periodic groundwater monitoring activities for the first time in October 1994.
For the January 1995 samples, wells F-1, F-2, R-1 and R-2 had been shut down for the winter. Therefore, no samples were collected from these wells.

B Analyte detected in the associated method blank; result has not been blank corrected.
+ Kansas Department of Health and the Environment, Bureau of Environmental Remediation, Groundwater Contamination Cleanup Target Concentrations, November 1988.
+ + U.S. EPA, Office of Water, Drinking Water Regulations and Health Advisories, May 1995.

(a) Although a KAL, KNL and MCL for 1,2-DCE (mixed) is not available, concentrations reported as 1,2-DCE (mixed) will be compared to the more conservative KAL, KNL and MCL for 1,2- DCE isomers.
(b) Although no standards or guidelines are available for m- &/or p-Xylenes, concentrations reported as m- &/or p-Xylenes will be compared to the standards and guidelines for Xylenes (mixed).
(c) R-1R-1 is a duplicate of R-1R.

(d) R-5-02 is a duplicate of R-1-02

(e) R-4-3 is a duplicate of R-3-3

(f) Action Levels

NA Not Analyzed

NAv Not Available

< Below Practical Quantitation Limit

For complete list of analytes determined, see QCSR Site Investigations of High Priority Sites, 17 December 1993; QCSR Periodic Groundwater Monitoring Samples, 11 November 1994;
QCSR Periodic Groundwater Monitoring Samples, 8 December 1994; QCSR Periodic Groundwater Sampling, March 1995.
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GROUNDWATER DATA
N-1 PCE Screening

Concentrations Interval (Feet)ug/I
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Figure 7-5: Overview of Metals Detections - FFTA - MAAF
(page I of 2)
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-RMER POND GROUNDWATER DATA

IC- J i- Screening Interval

niont (feet)
R-I 290 1039-1029
R-2 Ito 1013-1003
A(- - 0.9 UNKNOWN
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FOmER POND GROUNDWATER DATA
f// ____ ' . \ PCE rennntva
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FORME PONDGROUNDWATER DATAC t screenip I Intemaol
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GROUNDWATER DATA

Total
N-I Chlornated Screening Interval

Concentr tions (feet)

-I 750 1039- 1029R-2 289 01 833-oo

U-1 0.9 UNKNO W LEGEND
FP-93-02 164 1052-1027

I"P-93-05 5710 1050-1025

GROUNDWATER MONITOR WELL

."P-94--09 PRIVATE WELL

FP-94-08 ROAD

%0. ......... .- 1 FENCE UNE

LEVEE

WOODED AREA

C_ BUILDING

-- -10- TOTAL CHLORINATED VOC
Ff-- /GRADIENT (ug/I)

R- . FORMER FEATURE

' oXBOW AREA NOTE:

1. WELLS FP-94-08 THROUGH FP-94-11

....-. WERE NOT SAMPLED DURING THIS EVENT.
-F -93-. 2. CONCENTRATION CONTOURS ARE IN uq/I.

93----05" "' ..

Figure 7-9:
-4- Total Chlorinated VOCsGRAPHIC SCALE Cocnrain~Concentrations

200 400 BOO MARSHALL in GroundwaterARMY AIRFIELD

from On-Post and
Off-Post Wells, 10/94



N

I pFP-93-04 2,200 1050-1025

FOMEGROUNDWATER MONITOR WELL

'--;" " PRVATE WELLN-1 R___260__039-1O2D

FP-94P09 3."-.)04-9- FENCE UNE

WOODED AREA
ROADGR

ISOCONCENTRAllON

\,, I oxBOW AREA 1. TPH-GRO=TOTAL PETROLEUM

- . .... HYDROCARBON GASOUNE R~kNGE ORGAN4ICS.
- 8 - 2. WELS FP-94-08 THROUGH

.".. " ' ... ' .FP-9- WERE NOT SAMPLED

.... 4"' DURING...THIS SAMcPUNGo co N. ,u/.
.U CTNCE3 R N COOU AREA

® " .. " . Figure 7-10:

GRAPIC CAL MASHAL ... . ..., Petroleum Hydrocarbon(TPH) Concentrations

200 20 400800" '" "'':( .in Groundwater.... from On-Post and
Off-Post Wells, 10/94



Draft Final SI -. Former Fire Training Area Fort Rile', Kansas

8.0 OTHER EXPOSURE PATHWAYS

8.1 Surface Water

Presently, surface water from MAAF is diverted by a drainage ditch that encircles the entire
airfield discharging into the Kansas River via a gate valve at the northwest corner of the levee.
This drainage ditch transects the FFTA. The purpose of the soil (sediment) samples collected
during the SI was to determine if contaminants were being transported along the drainage ditch that
transects the FFTA, as. shown in Figure 3-1. This present ditch was constructed after the FFTA
was no longer used. As discussed in Section 6.0, the results indicated that the five surface soil
(sediment) samples from this drainage ditch showed no detection for VOCs and SVOCs. The
sediment sample collected furthest to the east would be considered background for the FFTA.

Former drainage, as indicated in the aerial photographs from 1954 through 1984 (Appendix B),
was primarily diverted toward the east along the levee, via a culvert through the levee and
ultimately into the oxbow located north of the FFTA. Contamination from this drainage pattern
was investigated further in the ESI. Soil gas and groundwater screening samples collected during
Phase I of the ESI at locations 1 through 8 (Figure 5-5) showed no detections for VOCs and
SVOCs.

Thus, the FFTA does not currently present a threat to surface water quality. Further, contaminants
in groundwater have not been detected within 2,000 feet of the Kansas River in the direction of
groundwater flow. Therefore, discharges of contaminated groundwater to surface water is not a
concern.

8.2 On-site Soil Exposure

The FFTA does not pose a threat for on-site soil exposures for several reasons:

* It is located off the end of an airfield and has not been used for fire fighting
training since 1984.

* It is separated from residential properties to the north by a continuous, 8-foot
chain-link fence along the airfield boundary.

* There are only intermittent uses of the FFTA for mowing and cutting hay. In
December 1994, a temporary fence was installed around the pilot test area. The
area inside the fence is not currently used to harvest hay.
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8.3 Air

The FFTA does not pose a threat to the air pathway for several reasons:

The former fire training pit is now buried, and the area is well vegetated, thus
minimizing or preventing releases to the air.

The contamination detected at the FFTA is subsurface.

There were no air surveys conducted at MAAF during these site investigations.
On-site PIDs were used for health and safety purposes and to determine whether
environmental media contained VOCs. There were no detectable releases to
ambient air during the intrusive soil, soil gas, and groundwater sampling from the
FFTA or private properties conducted during the SI or ESI. This indicated that
VOCs are not present in sufficient concentrations to act as a source for measurable
releases of contaminants to air.
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9.0 EVALUATION OF DATA

This section discusses the type of data collected, as well as the different objectives for that data.
The data collected included screening data, screening data with definitive verification, and the
definitive data collected during the SI and ESI. The specific DQO for each type of data collected
during the SI and ESI can be found in Section 2.5 of this report. For purposes of discussing
DQOs, specific references are made to analytical findings presented in Sections 5.0, 6.0, and 7.0
of this report. Where variances in analytical data were identified, their significance with respect
to the site being evaluated are discussed. The evaluation of the laboratory data contained in this
section is a synopsis of the information provided in the QCSRs as described by the PARCC
parameters - precision, accuracy, representativeness, comparability, and completeness.

9.1 Hydrogeologic Data

An evaluation of the hydrogeologic investigation results is best addressed through a discussion of
the data presented as figures. Several geologic cross sections have been presented in Section 3.0
to illustrate the stratigraphy beneath the FFTA-MAAF, presented as Figures 3-6, 3-8, and 3-12
through 3-15. These figures show that the FFTA is underlain by silty materials to a depth of
approximately 10 feet below ground surface. This material coarsens gradually to sand with depth.
From this stratigraphic data collected for this SI, it can be concluded that there are no laterally
continuous, low-permeability clay layers beneath the upper 10 feet of fine-grained sediment.
Therefore, the migration of dissolved-phase contaminants in groundwater will be constrained by
the rate and direction of the flow of water through the sands. Furthermore, because an
intervening, continuous clay layer is not present, DNAPLs would tend to migrate vertically
downward with little lateral displacement. However, four cone penetration tests and 10
Hydropunchm pushes were performed in order to establish a depth to bedrock and to collect deep
alluvial groundwater samples to test for the presence of DNAPLs. Based on the results presented

.in Section 3.0, no DNAPLs are found beneath the FFTA-MAAF.

Groundwater elevation contours were generated over about a 15-month period to evaluate the
direction of groundwater flow. Based on information collected during this period, the regional
groundwater flow direction is to the north and east. Intermittent climatic and cultural influences
(i.e., heavy rainfall, flooding, irrigation for agricultural purposes) has produced localized
groundwater flow to the north and west at the FFTA-MAAF.

9.2 Analytical Data

9.2.1 Screening Data

Screening data with definitive confirmation is appropriate for site characterization, the object of
the SI. Compared with definitive data, screening data are generated by rapid, less precise methods
of analysis with often a less rigorous sample preparation. While less rigorous, they are not without
a level of QA/QC. For the procedures employed, the QA/QC procedures include initial and
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ongoing calibration with standards of known concentration, analysis of field and equipment blank,
and analysis of field duplicate samples.

During the SI and ESI soil gas survey was collected as field screening data. Soil gas surveys were
conducted under the SI and ESI Phase I. The soil gas survey was conducted to obtain preliminary
data on the extent of contamination in the soil and groundwater. Results for the soil gas survey
are provided in Appendix D. There was no verification of field results through laboratory
analysis. Although no rigorous quality assurance data was collected, blank samples were collected
at the beginning of each day, the end of each day, and after every 20 samples. Every tenth sample
was collected in duplicate. The protocol for the methods employed utilized calibration mixes of
the analytes identified in Table 2-2. This provided for an identification check of the analyte
identified against the retention time of the calibration mix, as well. Although not with the rigor
of the laboratory, the equipment provided data of sufficient quality to meet the objective stated.
The duplicate samples correlated well with the record samples, within approximately 90 percent.
The data provided preliminary results for soil gas, and therefore the DQOs were met.

9.2.2 Screening with Definitive Verification

Groundwater screening data were collected under the SI and ESI (Phases I and II). This section
discusses the quality of the data collected through both screening methods and compares the
screening data to the definitive confirmation data collected through laboratory analysis. Definitive
verification is as defined by guidance manual and not by analytical method.

Groundwater screening surveys are used to determine the presence of VOCs in the saturated zone.
During the SI, a groundwater screening survey was conducted at the FFTA-MAAF. This
represents a total of 58 groundwater screening samples collected (not including duplicates and
QA/QC samples) and analyzed in the field. An evaluation of the quality of the groundwater
screening data is presented below based on comparisons of groundwater screening samples
analyzed in the field and in the laboratory.

At 10 of these locations (17 percent), the groundwater screening samples were recollected in
duplicate and also sent to the laboratory for analysis. The field analyses identified chlorinated
VOCs (c-I,2-DCE, TCE, and PCE) and BTEX: The laboratory analyses identified the same
compounds with the exception of TCE. which was not detected. In all cases for which the
laboratory analyses had a detection of 3.7 pg/! or higher for each analyte, the compound was also
detected in the field screening. The groundwater screening results -identified high levels of
petroleum compounds in the center of the former pit and chlorinated VOCs to the east and north
of the former pit. The results of the groundwater screening survey were used to locate seven
groundwater monitoring wells. Sampling of the wells identified three chlorinated VOCs (PCE,
TCE, and DCE), and BTEX. Also, the samples from the wells identified high levels of petroleum
compounds in the center of the former pit and chlorinated VOCs to the east and north of the former
pit, in the same locations as the groundwater screening samples. Based on the data outlined above,
the groundwater screening data provided results that correlated well with definitive data collected
from monitoring wells.

A comparison of the data from the field and the laboratory analysis from the SI is shown in Table
9-1. This table examines the summation of petroleum products detected and the summation of
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chlorinated compounds detected. In general, the laboratory will detect analytes at lower
concentrations than the field analysis will. Of the eight samples analyzed in the laboratory that had
detections of less than 10 ug/l, two of the duplicate samples analyzed in the field had detections.
Three of the four samples that had detections in the field of less than 10 /g/l were verified by the
laboratory. There was one instance when a compound was detected in the field and not in the
laboratory, for FPM8, which had the PQL raised due to limited sample volume.

During the ESI, groundwater screening samples were collected and analyzed in the field at 80
locations during the Phase I investigation. In addition, groundwater screening samples were
collected adjacent to five off-post wells (B1, Fl, F2, M1, and N1) during the Phase I
investigations. During the Phase II investigation, groundwater screening samples were collected
at 154 locations. During the SCAPS investigation, 10 samples were collected. Fifteen Phase I
samples, including all five private well locations, and 17 Phase II samples (not including
duplicates) had the field analysis confirmed by laboratory analysis. [Twelve of the 15 Phase I
samples had to be recollected due to TCE cross-contamination, discussed in Section 9.2.5. These
samples are denoted by the suffix R.] All 10 SCAPS samples were analyzed in both the field and
the laboratory.

A comparison of the data from the field and the laboratory analysis from the ESI is shown in Table
9-2. This table examines the summation of petroleum products detected and the summation of
chlorinated compounds detected. In general, the laboratory will detect analytes at lower
concentrations than the field analysis will. Of the 33 samples analyzed in the laboratory that had
detections of less than 10,ug/l, 10 of the duplicate samples analyzed in the field had detections.
Thirteen samples, of the 17 that had detections in the field of at less than 10 jug/l, were verified
by the laboratory.

There were a total of seven instances when a compound was detected in the field and not in the
laboratory, most notably ESIGW-25R, ESIGW2-34, CP1-GW1, and CP7-GW1. Based on the
laboratory verification, these values were determined to be false positives. By having false
positives the grid was expanded further than proved to be necessary based on the verification
sampling. This expansion though resulting from these false positives did not compromise the
objective. Sample CPl-GWl was collected near well FP-93-01, which was sampled in October
of 1994. Results from that- time showed total chlorinated solvents as non-detect, as did the
laboratory results for CP I -GW I. Sample CP7-GW1 was collected in the area of the groundwater
screening sample E9 from the SI, which was non-detect for all compounds of interest. No other
samples collected around sample ESIGW2-34 showed such high detections, and location 34 was
resampled at a later date and did not show the same high detects at that time. The field analysis
for the initial collection of sample ESIGW-25 was nondetect for all analytes, and the laboratory
analyses for both the initial and re-sampling (ESIGW-25, ESIGW-25R, respectively) confirmed
these results (although low concentrations of TCE and toluene were detected in the laboratory
analyses). The false positive detections of VOCs in the field analysis of ESIGW-25R (Table 9-2)
had no effect on the project objectives as this location was re-sampled due to possible laboratory
contamination of the initial sample and did not result in grid expansion or alteration of sampling
points.
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9.2.3 Defimitive Data - Laboratory Results

Definitive data are generated using approved EPA methodologies and protocols and are more
rigorous than the screening methods described above. Data are analyte specific, and, for organics,
often entail secondary confirmation. For the data to be considered definitive, analytical,
instrument, and measurement error must be determined. Depending on the analyte and the
instrument and the method used, the QA/QC procedures could employ the following: determination
of instrument detection limit; calibration of the instrument, single point or multi point- initial and
continuing; standardization; interference check samples; analyses of QA/QC samples including
method blanks, equipment blanks, trip blanks, field blanks, laboratory control samples;
determination of matrix spikes and spike duplicates; determination of blank spikes and spike
duplicates; and surrogate analysis.

The QA/QC process ensures that the data meets the data quality objectives described in Section 2.5
and in the QAPP of the Basic Documents (Ref. 8). The analytical methodologies and protocol
requirements for sampling and analyzing data are laid out in Exhibit 1-2 of the QAPP. Exhibits
1-3, 1-4, 1-6, and 1-8 of the QAPP provide detection limits for groundwater and soils for VOCs,
SVOCs, pesticides, and metals. The QCSRs of 17 December 1993 (Volume I of II), 9 September
1994, 11 November 1994 (2 Volumes), 8 December 1994, January 1995, and March 1995 provide
the results of the detailed QA/QC review of the SI and data associated with the SI and the ESI.
A summary of the findings of the QCSRs is presented in the following sections. Overall, the
laboratory data meets the DQOs established in the Section 2.5. The explanation of the data that
was rejected due to TCE cross-contamination is addressed in Section 9.2.5. Data qualified as
estimated is addressed in Section 9.2.4.

9.2.3.1 Detection Limits

The method detection limits (MDL) is the minimum amount of an analyte that can be routinely
identified using a specific method, under conditions of 100 percent recovery. PQLs are matrix
and sample dependent and are the levels that the laboratory can routinely and reliably detect and
quantitate in a variety of sample matrices, and as such, take into account the percent moisture (for
non aqueous samples), the initial sample weight or volume analyzed, and the cleanup procedures
that affect quantitation.

Dilution may be necessary either to bring the concentration of an analyte into the linear dynamic
range of the instrument or to overcome matrix interference. The source of this interference could
be either in the sample preparation (e.g., during sample extraction) or as an analyte peak that either
obscures or distorts the instrument signal for the analyte of interest. All of the data from the SI
and ESI sampling were reviewed. A summary of samples where the PQLs were higher than
defined by the method due to sample dilution, and thus exceeded the MDLs is presented in Table
9-3. This table lists the sample, analyte fraction affected, dilution factor, and the reporting limit
for the analyte of lowest detection limit.

As shown in Table 9-3, 50 soil samples and 45 groundwater samples required dilution. Eight
fractions required dilution as indicated. Twenty-one samples required dilution for more than one
analytical fraction, the other 74 were diluted only for one fraction. A total of 130 analyses
required dilution. The reasons for dilution were matrix interference, high analyte concentrations,
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and TCE cross-contamination (this is dealt with in Section 9.2.5; 15 samples were diluted due to
TCE cross-contamination). Limited sample volume will result in the elevation of PQLs. Limited
sample volume of some samples results in an effective dilution. Matrix interference was the reason
11 samples required dilution. For samples with matrix interference, the dilution factors were either
1 to 2 or 1 to 10. Approximately 100 analyses were diluted due to high analyte concentration.
For samples with high analyte concentration, greater dilutions tended to be necessary; these ranged
from 1 to 2 and 1 to 10 on the low end, to 1 to 1,000 and 1 to 10,000 on the high end. In
particular, both soil and groundwater samples from the center of the FFTA required dilution
because the concentrations of petroleum hydrocarbons were high relative to the linear dynamic
range of the instrument. Three samples had elevated detection limits for TCL volatiles due to
limited sample volume; these effective dilutions were 1 to 2, 3, and 4. Approximately 90 percent
of the analyses performed under the SI and ESI did not involve a diluted sample.

9.2.3.2 Data Qualifiers

Following the QA/QC review, the laboratory data are either accepted, qualified, or rejected. If
the data are accepted, the values of the detected compounds and the detection limits can be used.
Data that are qualified means that some event occurred that requires additional review and
consideration of the data prior to its use. Rejected data means that the data cannot be used.

During the SI no data were rejected outright as unusable. During the ESI, data were rejected due
to TCE contamination. In addition, 13 groundwater samples had dichloromethane detections in
both the sample and the associated method blank. These samples are listed on Table 9-4. These
detections were all qualified with a B, which means the analyte is present in the method blank
within 10 times the concentration detected in their respective method blanks. Therefore, the
dichloromethane in these samples is attributable to laboratory contamination.

During the ESI, 16 samples were analyzed after their recommended holding time had been
exceeded. These samples are listed on Table 9-5. The affected methods were TCL volatiles, TPH-
GRO, and TCL semivolatiles. Of the 16, 11 samples exceeded the recommended holding time for
TCL volatiles (9 soil and 2 groundwater). Ten of the TCL volatile analyses exceeded the holding
time due to multiple analyses and repeated dilutions required to bring the sample into the linear
dynamic range of the instrument. The other sample (SCAPS-GW- 1-99) was not analyzed promptly
and thus the recommended time was exceeded. Three soil samples exceeded the recommended
holding time for TPH-GRO. This was due to multiple analyses and repeat dilutions that were
necessary to obtain concentrations within the linear dynamic range of the instrument. Finally, six
groundwater samples exceeded the recommended holding time to extraction and subsequent
analysis for TCL semivolatiles. All of these samples had to be reanalyzed and reprepared due to
low recovery of surrogate phenol compounds during the original sample run. Initially, D-1, N-I,
and FP-94-02PZ-3 had low surrogate recovery rates for 2-fluorophenol and phenol; R-1 had low
recoveries of 2-fluorophenol, phenol, and 2,4,6-tribromophenol; and I-1 and N-1-02 had no
recovery rates for 2,4,6-tribromophenol, 2-fluorophenol, and phenol. However, because the
reprepared and reanalyzed samples also had low recoveries for the phenol surrogates, the low
recovery rate is attributed to matrix interference.
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9.2.3.3 Soil Samples

Soil samples were collected from location SB-02B in AOC-1 on 8 July 1994 as part of the baseline
soil sampling for the pilot test study. A duplicate sample from that boring was sent to MRD as a
QA sample. When the QA sample was received by MRD, the sample temperature exceeded
storage temperature requirements. The integrity of all samples collected on 8 July 1994 was
judged to have been compromised. On 19 July 1994, samples were recollected from SB-02B and
analyzed. The recollected samples received by the laboratory met storage temperature
requirements. The DQOs for these samples were met through the recollection of the samples.

On 4 April 1994, four samples were collected from the former pit area and analyzed for PCBs.
The samples were found to have elevated levels of petroleum products, which interfere with the
detection of PCBs. On 6 June 1994, two samples were recollected from the former pit. The
laboratory used a Florisil cleanup procedure prior to analysis in order to remove the matrix
interference, thus improving the PQL. However, due to the ineffectiveness of the Florisil cleanup
procedure, the original sample matrix extract was diluted 10 fold prior to analysis.' Therefore, the
detection limits for PCBs were still elevated.

9.2.4 Data Assessment

Data validation for analyses of samples collected during the SI and the ESI since September 1993
was performed as described in the U.S. EPA's National Functional Guidelines for Organic and
Inorganic Data Review (Refs. 70, 71). The guidelines address the quality requirements for
precision and accuracy through the assessment of the laboratory quality control program. This
program demonstrates the laboratory's ability to detect and quantify the analytes of interest at the
concentrations specified in the Sampling and Analysis Plan. Accuracy of the analytical results is
expressed through recovery data for laboratory spiked samples, i.e., matrix spike (MS), laboratory
control (LCS), and surrogate samples. Precision is assessed through analysis of the matrix spike
and laboratory control sample duplicates (MS, LCSD) and calculation of their Relative Percent
Difference (RPD).

Method blanks were run to ensure that contamination was not introduced during laboratory
procedures. Laboratory Quality Control procedures were performed at a minimum of once per
sample batch (maximum of 20 samples) and for each sample matrix. Complete data packages from
the laboratory, including QC reports, for all sampling events at the FFTA-MAAF have been
released under separate cover (Refs. 10, 11, 12, 13, 14, 15, 16, 17), while this report presents an
overview of the information contained there.

Data usability is assessed by evaluating proper sample preservation procedures and adherence to
sample holding times as stated in ER 1110-1-263. Comparability of the analytical data is addressed
through split samples sent to the U.S. Army Corps of Engineers, MRD (CEMRD) laboratory for
analysis and evaluation. Completeness based on the sampling and data objectives is assessed for
the overall sampling effort through evaluation of the previously described parameters, as well as
review of field notes, chain-of-custody (COCs) records and cooler receipt forms.
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QC of the data is assessed through the analysis of blind field duplicates of record samples, field
blanks and trip blanks. "Blind field duplicates address the representativeness of the field samples
through calculation of the RPD. The field quality objective to collect duplicates for 10 percent of
the field samples was met or exceeded for each media sampled.

9.2.4.1 Data Assessment: Soil and Sediment

The analytical results for soil and sediment samples were reviewed for all parameters.
Preservation temperatures were within or below acceptable limits (40 + 2°C) for all samples. The
integrity of the samples stored in coolers below acceptable temperatures were not compromised
through loss of sample or analytes, and the data quality objectives are not affected. Two COCs
were found to be in error, due to incorrect sample identification or number of sample bottles.
These errors were discovered upon receipt at the laboratory, Berger QA personnel were notified
of the, discrepancies, and the COCs corrected by the laboratory's project manager prior to entry
in the Laboratory's Information Management System (LIMS) computer system.

Holding times were met for all sediment samples for all methodologies; however,'12 soil samples
were analyzed beyond holding time, 9 for TCL volatiles, and 3 for TPH-GRO. In all cases the
samples were initially analyzed within holding time, but due to high analyte concentrations,
multiple dilutions were necessary to bring the analytes into the calibration range of the instrument.
The specific samples are shown on Table 9-5.

Nondetected analytes were reported at higher sample quantitation limits for VOCs in 22 samples
due to high target analyte concentration requiring sample dilution. The data for these samples meet
the DQOs for characterizing the nature and extent of contamination at the site. Six soil samples
collected for PCB/pesticide analysis all required dilution due to matrix interferences experienced
during sample extraction. EPA recommended cleanup methods failed to eliminate these
interferences. In all six samples, all target analytes were nondetect at the elevated sample
quantitation limits. For this reason, the nature and extent of PCB/pesticide contamination below
these limits cannot be evaluated.

The laboratory demonstrated accuracy and precision within control limits as specified in EPA
SW-846 (Ref. 72) for all analytical techniques to support the data quality requirements through
evaluation of their quality control data, with the following exceptions. Precision could not be
calculated for the MS/MSD analyses for TPH-GRO for samples MAAFSB-4A-2 and MAAFSB-4-
2, and for TPH-DRO MS/MSD analyses for samples MAAFSB-4A-1 and MAAFSB-4-2.
Surrogate recoveries of o-terphenyl were outside of control limits for eight samples, surrogate
recovery of 4-BFB(MS) was outside control limits for sample MAAFSB-4A-2. In all cases the
spiking compound was diluted out of range due to high analyte concentration of the sample. Low
recovery of TCE were exhibited for the MS and MSD analyses of sample MAAFSB-1-1. As TCE
was not detected in this sample, the nondetection cannot be confirmed as the results may be biased
low.

Representativeness is assessed through the analysis of field QC samples. Fourteen blind duplicate
samples were collected and analyzed for soil samples; no duplicates were collected for sediment
samples. The RPDs for these duplicate pairs show "good" precision (< 35 %) for approximately
67% of the analytes detected, "fair" precision (<80%) for approximately 14%, and "poor"
precision (> 80%) for approximately 19%. In 5 of the 14 duplicate pairs, target compounds were
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detected in one or the other sample, but not both. Most notable among these were TPH-DRO
detected at 15,000 ug/kg in sample MAAF K7S2 and nondetect at 6,100 pig/kg in the duplicate,
and PCE detected at 130 aig/kg in sample MAAFSB-7-3 and nondetect at 5.5 isg/kg in the
duplicate. Soil samples can exhibit a great deal of variability due to their nonhomogeneous nature,
and specifically for volatile compounds as the samples are not homogenized in the field. It is
concluded that a sufficient percentage of duplicate samples were collected (11 %) and the precision
demonstrated by analysis of the duplicate pairs confirms the representativeness of the field
sampling effort.

Completeness of the sampling effort is assessed through collection of a sufficient quantity of
samples to determine the horizontal and vertical extent of contamination at the FFTA-MAAF. The
collection of 117 soil samples, 5 sediment samples, 14 duplicate, and 14 QA split samples, satisfies
the overall sampling objective as stated in the QAPP and Basic Documents. As none of the data
were rejected as unusable, completeness of the data has been satisfied.

The data for the soil and sediment samples meet the stated DQOs for sufficient and reliable data

to evaluate the horizontal and vertical distribution of contaminants at the FFTA-MAAF.

9.2.4.2 Data Assessment: Groundwater

Groundwater was analyzed for samples collected from on- and off-post monitoring wells and
piezometers, and for verification of groundwater screening analyses. The analytical results for
groundwater samples were reviewed for all parameters. Preservation temperatures were within
or below acceptable limits (40 + 20C) for all samples. The integrity of the samples stored in
coolers below acceptable temperatures were not compromised through loss of sample or analytes,
and the data quality objectives are not affected. Two COCs were found to be in error, due to
omission of trip blanks or incorrect number of sample bottles. These errors were discovered upon
receipt at the laboratory, Berger QA personnel were notified of the discrepancies, and the COCs
corrected by the laboratory's project manager prior to entry in the laboratory's LIMS computer
system.

Holding times were exceeded for TCL semivolatiles during repreparation of six samples which
failed QC criteria. The original analyses were performed within holding time and the reanalysis
confirmed low surrogate recoveries. One sample exceeded holding time for TCL volatiles
(SCAPS-GW-I-99) as the samples were not hydrochloric acid (HCI) preserved in the field. The
laboratory was not informed of this fact before the holding time was exceeded. Detected analytes
for the volatile sample are qualified with a "J" as estimated concentrations.

Occasional low recoveries of semivolatile phenol and chlorobenzene compounds occurred for
samples collected during periodic groundwater monitoring. Repreparation and reanalysis
performed on these samples confirmed matrix interference through low surrogate recoveries,
despite exceeding holding times. This has limited effect on the data usability, as phenols and
chlorobenzene compounds are not among the analytes of concern at the FFTA-MAAF.

Twelve blind field duplicate samples were collected for groundwater samples. The RPDs for the
analytes detected in the duplicate pairs show approximately 70% exhibit "good" precision
(<20%). 12% exhibit "fair" precision (<50%), and 5% exhibit "poor" precision (>50%).
Approximately 13 % show analytes detected in one sample but nondetect in the duplicate. All of
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these compounds are detected near or slightly above the detection limit and may be due to sample
variability. One field blank, collected from a grundfos pump following the sampling of a well with
relatively high concentrations of target analytes, showed.positive detections of chlorinated VOCs
and BTEX compounds. Detections of these compounds and naphthalene compounds detected in
the sample from well R-3 immediately following collection of the field blank, are attributed to
cross contamination. This is discussed in the QCSR dated 11 November 1994. It is concluded that
a sufficient percentage of duplicate samples were collected (10%) and the precision demonstrated
by analysis of the duplicate pairs confirms the representativeness of the field sampling effort.

The objectives of the groundwater data for completeness are met through the collection of 10
percent duplicate and 10 percent QA samples, and are of sufficient quantity to characterize
groundwater quality at the FFTA-MAAF. The groundwater samples that were cross-contaminated
by exposure to TCE at the laboratory were rejected for volatile analyses and subsequently
resampled and analyzed. Results from these and all other samples, except sample ESI-NI collected
30 June 1994, which broke prior to analysis, are usable as reported. It can be concluded that the
data presented for groundwater samples are of sufficient quality to meet the stated objectives of
providing reliable and sufficient data to characterize the horizontal and vertical distribution of
contaminants at FFTA-MAAF.

9.2.5 TCE Cross-Contamination

During June and July 1994, certain laboratory samples were contaminated with TCE while at the
laboratory. This contamination affected the TCL volatile analysis and resulted in the resampling
of affected and potentially affected samples. Quarterly groundwater sampling took place at on-post
and off-post wells from 6 to 8 July 1994, and Phase I soil gas and groundwater screening occurred
from 21 to 30 June 1994. [A more detailed description of the events can be found in Technical
Memorandum #3, which is provided in Appendix A].

A total of 154 groundwater screening locations were sampled during Phase II of the ESI activities
on the off-post properties. Fifteen samples were sent to the laboratory for confirmation. Twelve
of these samples and six daily trip blanks were collected and sent to the off-site lab between 24 and
30 June 1994. These samples and trip blanks were received and logged in by the lab and were
assigned storage locations in a walk-in cooler until analysis. The on-post and off-post quarterly
groundwater samples arrived at the lab from 6 to 8 July 1994.

Analysis of the groundwater samples, groundwater screening samples and daily trip blanks began
on 2 July 1994 and continued through 14 July 1994. TCE was detected in all of the trip blanks,
the five off-post wells, and all but one of the groundwater screening samples. Due to the presence.
of TCE in trip blanks prepared and received on different days, and the detection of TCE at
locations where previous sampling indicated that no TCE was present, cross-contamination of
samples was suspected. On 11 July 1994, the detected TCE concentrations were traced to another
sample in the cooler. The suspect sample had been received from another client on 30 June 1994
for priority pollutant analysis and assigned to the same cooler as the groundwater screening and
off-post well samples. Upon arrival at the lab, the sample in question was clear, slightly amber
in color, and had no noticeable odor. Unaware of high TCE levels in the non-aqueous sample, the
sample receipt personnel and project manager assigned it to a cooler designated for regular
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sampling. Later analysis of this non-aqueous sample showed TCE and DCE to be present in the
mg/kg range.

Some of the on-post wells sampled on 7 July 1994, including the upgradient well, showed TCE
contamination. These samples were stored, along with their trip blank, in a different non-
contaminated cooler. While some of the wells showed TCE contamination, the trip blank and field
blank did not. However, the on-post well samples were analyzed on the same day and in the same
batch as the off-post well samples, which had become contaminated.

According to the DQOs for screening data, 10 percent of all groundwater screening results are to
be definitively confirmed by an off-site laboratory. Because of the cross-contamination, only three
samples were confirmed by the laboratory. Therefore the DQOs for definitive confirmation by a
laboratory were not met.

Because of TCE contamination of the off-post well samples and the trip blank, the results of the
VOC analysis of the groundwater wells sampled on 6 July 1994 could not be confirmed for the off-
post private wells: M-I, F-I, F-2, B-I, and N-1. Furthermore, TCE was detected in FP-93-06
and FP-93-07, which were sampled on 7 July 1994. Although TCE was not detected in the field
blank, method blanks, trip blanks or in FP-93-01, all from 7 July 1994, the presence of TCE in
the upgradient well (FP-93-07) and a well with no prior detections of TCE (FP-93-06) raised
concern about potential cross-contamination of the on-post well samples. The specifics on samples
with rejected data are presented in Table 9-6.

All the on-post and off-post wells were resampled for VOC analysis only. This occurred on 23
and 24 August 1994. While TCE contamination affects the results of the VOC analysis, it does
not affect analytical results for SVOCs, TPH, or PP metals. The 12 groundwater screening
locations identified in the previous section were also resampled; and duplicate samples were
collected for both field and laboratory analysis. This resampling occurred during the week of 12
September 1994. The resampling provided definitive results for the on-post and off-post wells.
The resampling of the groundwater screening provided definitive confirmation of groundwater
screening results. Therefore, the DQOs for this project were met through the resampling of the
affected samples.
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Table 9-1. Laboratory Data Versus Field Data
SI MAAF - On-Post Phase I Groundwater Screening Survey

(Only includes sample locations which were analyzed in the laboratory)

Total Chlorinated VOCs Total Petroleum VOCS
Sample Field Analysis (a) Laboratory Field Analysis (c) Laboratory

Identification Analysis (b) Analysis (d)

Phase H Groundwater Screening (micrograms per liter -,jg/)

FPN2 7.3 32 ND 2.8

FPPZ 1.4 3.7 ND 1.3

FPV8 (e) ND ND ND 1.0

FPN7 ND 1.7 ND 0.6

FPM8 (e) 92.6 345 2.6 ND

FPH7 (e) 375 2,100 2,593.7 3,550

FPJ6 (e,f) ND ND ND 6.0

MFJ6W (e,g) ND ND ND ND

FPE5 ND ND 1.5 1.1

FPW4 ND ND ND 1.3

FPW4D (h) ND ND ND 2.0

FPM 1 (e) 45.5 320 ND ND

(a) Summation of field concentrations for VOCs - chlorinated solvents only
(b)- Summation of laboratory concentrations for VOCs - chlorinated solvents only
(c) Summation of field concentrations for VOCs not including "Total VOCs" - petroleum compounds only
(d) Summation of laboratory concentrations for VOCs not including "Total VOCs" - petroleum compounds only
(e) Samples with PQL raised due to limited sample volume.
(M Original sample container broken in lab custody; analyses conducted on remainder of sample.
(g) Resample of FPJ6.
(h) Duplicate of FPW4.
ND Not Detected above PQL. For compound specific PQLs, see Section 5.0 Tables.



Table 9-2. Laboratory Data Versus Field Data
ESI MAAF - Off Post Phase I and Phase H Groundwater Screening Surveys

(Only includes sample locations which were analyzed in the laboratory)

Total Chlorinated VOCs Total Petroleum VOCS

Sample Field Analysis (a) Laboratory Field Analysis (c) Laboratory
Identification Analysis (b) Analysis (d)

Phase I Groundwater Screening (micrograms per liter -,ug/l)

ESIGW-8R ND ND ND 0.4

ESIGW - 25R 746 4.4 10 0.6

ESIGW - 70R 513.3 2260 2.2 ND

ESIGW - 99 429.7 1240 1.2 ND

ESIGW - 115 16.2 21.7 ND ND

ESIGW - 159R 7.4 55 ND ND

ESIGW - 217R 31.5 89 ND ND

ESI - F2R ND ND ND' 0.6

Phase II Groundwater Screening (micrograms per liter -ug/l)

ESIGW2 - 04 ND ND 7 21

ESIGW2 - 34 470 ND ND 0.9

ESIGW2 - 35 ND ND ND 9.4

ESIGW2 - 46 63 145 ND 0.7

ESIGW2 - 61 60 330 ND ND

ESIGW2 - 65 0.2 ND ND 0.5

ESIGW2.74 ND ND ND 1.1

ESIGW2 - 91 7.8 4.1 ND 1.2

ESIGW2 - 99 7 4.8 ND 0.4

ESIGW2 - 101 15 4.9 ND 9.8

ESIGW2 - 108 ND ND ND 4.9

ESIGW2 - 125 ND ND ND 2.9

ESIGW2 - 129 ND ND ND 3.1

ESIGW2 - 127 5 ND ND 3.9

ESIGW2 - 153 9 50 ND ND
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Table 9-2. Laboratory Data Versus Field Data
ESI MAAF - Off Post Phase I and Phase H Groundwater Screening Surveys (continued)

(Only includes sample locations which were analyzed in the laboratory)

Total Chlorinated VOCs Total Petroleum VOCS

Sample Field Analysis (a) Laboratory Field Analysis (c) Laboratory

Identification Analysis (b) Analysis (d)

Phase I Groundwater Screening (micrograms per liter - ug/l)

CP-9 ND 2.7J 1.72 0.9J

CP1-GW1 27.8 ND ND 1.3

CP2-GW1 ND 1.1 1.23 0.5

CP3-GW1 ND ND 0.57 0.5

CP4-GW1 2.93 2.8 0.57 0.5

CP4-GW2 ND ND 0.57 0.6

CP5-GW1 11.2 1.2 ND 2.4

CP6-GW1 11.6 1 2.22 0.8

CP7-GW1 37.16 ND 0.57 2.6

CP8-GW1 ND ND ND 0.6

(a) Summation of field concentrations for VOCs - chlorinated solvents only
* (b) Summation of laboratory concentrations for VOCs - chlorinated solvents only

(c) Summation of field concentrations for VOCs not including "Total VOCs" - petroleum compounds
only

(d) Summation of laboratory concentrations for VOCs not including "Total VOCs" - petroleum
compounds only

ND Not Detected above PQL. For compound specific PQLs, see Section 5.0 Tables.
J Analyte positively detected; reported concentration is an estimate.
All samples that begin with CP have the prefix MAAF except CP-9. It has the prefix SCAPS-GW-1-1
for the field analysis and SCAPS-GW-1-99 for the lab analysis.
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Table 9-3. Samples with Elevated Practical Quantitation Limits Due to Dilution of Sample

Volatiles TCL
Sample Identification Date Media TCL Volatiles Method 8010 TPH-GRO TPH-DRO Lead Semivolatiles PCBs Pesticides
MAA-FPV 24-Sep-93 Uroundwater I to 2 (L) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAF-FPM8 24-Sep-93 Groundwater 1 to 25 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAF-FPH7 24-Sep-93 Groundwater I to 100 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAF-FPJ6 24-Sep-93 Groundwater 1 to 3 (L) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAF-FPM I 24-Sep-93 Groundwater I to 25 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MFJ6W 29-Sep-93 Groundwater 1 to 5 (L) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAF H7SI 30-Sep-93 Soil Not Diluted Not Diluted Not Diluted I to 10 1 to 5 1 to 2 (M) Not Diluted Not Diluted
MAAF H7S2 30-Sep-93 Soil 1 to 4 Not Diluted 1 to 200 1 to 100 1 to 5 Not Diluted Not Diluted Not Diluted
MAAF H7S2MS 30-Sep-93 Soil 1 to 4 Not Diluted 1 to 200 1 to 100 1 to 5 Not Diluted Not Diluted Not Diluted
MAAF H7S2MSD 30-Sep-93 Soil 1 to 4 Not Diluted 1 to 200 1 to 100 1 to 5 Not Diluted Not Diluted Not Diluted
MAAF K7S1 30-Sep-93 Soil Not Diluted Not Diluted Not Diluted Not Diluted 1 to 5 Not Diluted Not Diluted Not Diluted
MAAF K7S2 30-Sep-93 Soil Not Diluted NNot Diluted t Diluted Not Diluted 1 to 5 Not Diluted Not Diluted Not Diluted
MAAF K7S3 30-Sep-93 Soil Not Diluted Not Diluted Not Diluted Not Diluted 1to 5 Not Diluted Not Diluted Not Diluted
MAAF M8SI 30-Sep-93 Soil I to 4 Not Diluted Not Diluted Not Diluted I to 5 Not Diluted Not Diluted Not Diluted
MAAF M8S2 30-Sep-93 Soil Not Diluted Not Diluted Not Diluted Not Diluted 1 to 5 Not Diluted Not Diluted Not Diluted
MAAF NYSI 30-Sep-93 Soil Not Diluted Not Diluted Not Diluted Not Diluted 1 to 5 Not Diluted Not Diluted Not Diluted
MAAF NYS2 30-Sep-93 Soil Not Diluted Not Diluted NNot Diluted ot Diluted 1 to 5 Not Diluted* Not Diluted Not Diluted
MAAF-MW-7 27-Oct-93 Groundwater Not Diluted Not Diluted Nt Diluted Not Diluted 1 to 2 Nioiuted Not Diluted Not Diluted
MAAF-MW-7MS 27-Oct-93 Groundwater Not Diluted Not Diluted Not Diluted Not Diluted I to 2 Not Diluted Not Diluted Not Diluted
MAAF-MW-7MSD 2t-93 Groundwater Not Diluted Not Dil ute NNot Diluted 1 to 2 Not Diluted Not Diluted Not Diluted
MAAF-MW-2 27-Oct-93 Groundwater 1 to 25 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAF-MW-4 28-Oct-93 Groundwater 1 to 100 Not Diluted 1 to 25 1 to 4 Not Diluted Not Diluted Not Diluted Not Diluted
R-1 19-Nov-93 Groundwater 1 to 10 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFFTI-1 5-Apr-94 Soil Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted I to 10 (M) Not Diluted
MAAFFT1-2 5-Apr-94 Soil Not Diluted Not Diluted NNotDiluted Not Diluted Not Diluted 1 to 10 (M) Not Diluted
MAAFFT1-3 5-Apr-94 Soil Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted 1 to1M) 1 to 10 (M)
MAAFFTI-4 5-Apr-94 Soil Not Diluted Not Diluted Not Diluted NNot Diluted t Diluted Not Diluted 1 to 10 (M) 1 to 10 (M)
ESIGW-99 21-Jun-94 Groundwater 1 to 100 (C) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
ESIGW-70 25-Jun-94 Groundwater 1 to 100 (C) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
ESIGW-223 27-Jun-94 Groundwater 1 to 25 (C) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
ESIGW-159 28-Jun-94 Groundwater. 1 to 50 (C) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
ESIGW-217 29-Jun-94 Groundwater I to 10 (C) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
ESIGW-8 29-Jun-94 Groundwater I to 10 (C) Not Diluted Not Diluted Not Diluted Not Diluted oft Diluted Not Diluted Not Diluted
MAAF-1-3A 29-Jun-94 Soil Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted 1 to 10 (M) 1 to 10 (M)
MAAF--4A 29-Jun-94 Soil Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted 1 to 10 (M) 1 to 10 (M)
ESI-MI 30-Jun-94 Groundwater 1 to 10 (C) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
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Table 9-3: Samples with Elevated Practical Quantitation Limits Due to Dilution of Sample (continued)

Volatiles TCL
Sample Identification Date Media TCL Volatiles Method 8010 TPH-GRO TPH-DRO Lead Semivolatiles PCBs Pesticides
ESI-FI 30-Jun-94 Groundwater 1 to 10 (C) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
ESI-F2 30-Jun-94 Groundwater I to 10 (C) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
ESIF3 30-Jun-94 Groundwater 1 to 10 (C) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
ESI-BI 30-Jun-94 Groundwater 1 to 10 (C) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-8-3 5-Jul-94 Soil Not Diluted 1 to 100 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
Trip Blank 6-Jul-94 Groundwater 1 to 10 (C) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-9-1 6-Jul-94 Soil Not Diluted 1 to 5 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-9-2 6-Jul-94 Soil Not Diluted I to 100 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-10-1 6-Jul-94 Soil Not Diluted 1 to 100 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-1-4 7-Jul-94 Soil Not Diluted Not Diluted Not Diluted 1 to 20 Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-7-3 7-Jul-94 Soil Not Diluted Not Diluted Not Diluted 1 to 5 Not Diluted Not Diluted Not Diluted Not Diluted
FP-93-02 8-Jul-94 Groundwater I to 10 (C) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
FP-93-08 8-Jul-94 Groundwater 1 to 50 (C) Not Diluted 1 to 5 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
FP-93-04 8-Jul-94 Groundwater 1 to 50 (C) Not Diluted 1 to 5 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
R-1 7-Jul-94 Groundwater 1 to 10 (C) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
D-1 7-Jul-94 Groundwater 1 to 10 (C) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
R-2 8-Jul-94 Groundwater I to 10 (C) Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4A-1 9-Jul-94 Soil Not Diluted Not Diluted 1 to 1000 1 to 100 Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4A-2 9-Jul-94 Soil 1 to 50 Not Diluted 1 to 10,000 1 to 5 Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4A-2MS 9-Jul-94 Soil Not Diluted Not Diluted 1 to 10,000 1 to 100 Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4A-2MSD 9-Jul-94 Soil Not Diluted Not Diluted 1 to 10,000 1 to 100 Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-5-3 9-Jul-94 Soil 1 to 50 Not Diluted 1 to 10,000 1 to 40 Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-5-4 9-Jul-94 Soil 1 to 50 Not Diluted 1 to 1000 1 to 40 Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4-1 9-Jul-94 Soil 1 to 50 Not Diluted 1 to 1000 1 to 200 Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4-2 9-Jul-94 Soil 1 to 50 Not Diluted 1 to 10,000 1 to 20 Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4-2MS 9-Jul-94 Soil Not Diluted Not Diluted 1 to 10,000 1 to 20 Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4-2MSD 9-Jul-94 Soil Not Diluted Not Diluted 1 to 10,000 1 to 20 Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4-3 9-Jul-94 Soil 1 to 50 Not Diluted 1 to 100 1 to 40 Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4-4 9-Jul-94 Soil 1 to 50 Not Diluted 1 to 10,000 1 to 20 Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4A-2 Reanalysis 9-Jul-94 Soil 1 to 1000 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4A-2MS Reanalysis 9-Jul-94 Soil 1 to 1000 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4A-2MSD Reanalysis 9-Jul-94 Soil 1 to 1000 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-5-3 Reanalysis 9-Jul-94 Soil 1 to 1000 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4-2 Reanalysis 9-Jul-94 Soil 1 to 1000 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4-2MS Reanalysis 9-Jul-94 Soil 1 to 1000 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
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Table 9-3: Samples with Elevated Practical Quantitation Limits Due to Dilution of Sample (continued)

Volatiles TCL
Sample Identification Date Media TCL Volatiles Method 8010 TPH-GRO TPH-DRO Lead Semivolatiles PCBs PesticidesMAAFSB-4-2MSD Reanalysis 9-Jul-94 Soil I to 1000 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4-3 Reanalysis 9-Jul-94 Soil 1 to 1000 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-4-4 Reanalysis 9-Jul-94 Soil I to 1000 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-8B-2 20-Jul-94 Soil Not Diluted I to 10 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-8B-2MS 20-Jul-94 Soil Not Diluted I to 100 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-8B-2MSD 20-Jul-94 Soil Not Diluted 1 to 100 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-9B- D 20-Jul-94 Soil Not Diluted 1 to 5 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-9B-2 20-Jul-94 Soil Not Diluted 1 to 100 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
MAAFSB-9B-3 20-Jul-94 Soil Not Diluted I to 5 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
ESIGW2-61 22-Aug-94 Groundwater to 25 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
R-2R 23-Aug-94 Groundwater 1 to 20 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
FP-93-02R 24-Aug-94 Groundwater 1 to 10 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
R-IR-I 24-Aug-94 Groundwater I to 10 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
FP-93-04R 24-Aug-94 Groundwater 1 to 50 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
FP-93-04R-I 24-Aug-94 Groundwater I to 50 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
R-1R 24-Aug-94 Groundwater 1 to 10 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
ESIGW2-46 28-Aug-94 Groundwater 1 to 10 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
ESIGW-159R 15-Sep-94 Groundwater 1 to 10 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
ESIGW-217 15-Sep-94 Groundwater 1 to 5 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
ESIGW-70R 15-Sep-94 Groundwater 1 to 100 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
FP-93-09-02 13-Oct-94 Groundwater Not Diluted Not Diluted I to 2 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
FP-93-04-02 13-Oct-94 Groundwater Not Diluted Not Diluted 1 to 5 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
FP-93-04 20-Jan-95 Groundwater Not Diluted Not Diluted 1 to 5 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
FP-93-04MS 20-Jan-95 Groundwater Not Diluted Not Diluted 1 to 5 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
FP-93-04MSD 20-Jan-95 Groundwater Not Diluted Not Diluted 1 to 5 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted
FP-93-08 20-Jan-95 Groundwater Not Diluted Not Diluted 1 to 5 Not Diluted Not Diluted Not Diluted Not Diluted Not Diluted

C Dilution due to TCE contamination.
L Dilution due to limited sample volume.
M Dilution due to matrix interference.
Dilution of all other samples listed was due to high analyte concentration.
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Table 9-4. Samples with Analytes in the Corresponding Method Blank

[Sample Indentification Status Date Media Method Analyte Detected

B- 1-02 B 11-Oct-94 Groundwater TCL Volatiles Dichloromethane
FP-93-09-02 B 13-Oct-94 Groundwater TCL Volatiles Dichloromethane
SCAPS-GW- 1-99 B 28-Nov-94 Groundwater TCL Volatiles Dichloromethane
MAAF-CP2-R B 30-Nov-94 Groundwater TCL Volatiles Dichloromethane
MAAF-CP6-R B 1-Dec-94 Groundwater TCL Volatiles Dichloromethane
FP-93-04 B 20-Jan-95 Groundwater TCL Volatiles Dichloromethane

FP-93-05 B 21-Jan-95 Groundwater TCL Volatiles Dichloromethane
Trip Blank B 23-Jan-95 Groundwater TCL Volatiles Dichloromethane
ESIGW2-108 B 23-Jan-95 Groundwater TCL Volatiles Dichloromethane

ESIGW2-129 B 25-Jan-95 Groundwater TCL Volatiles Dichloromethane
ESIGW2-127 B 26-Jan-95 Groundwater TCL Volatiles Dichloromethane
FP-94-01 PZ-3 B 27-Jan-95 Groundwater TCL Volatiles Dichloromethane
ESIGW2-153 B 27-Jan-95 Groundwater TCL Volatiles Dichloromethane

B Analyte detected inthe method blank; results have not been blank corrected.



Table 9-5. Analyses Exceeding Holding Time

[Sample Identification Status I Date I Media TCL Volatilesl TPH-GRO TCL Semivolatiles
D-1 Reprep/Analysis H 7-Jul-94 Groundwater NAp NAp Extraction
R- 1 Reprep/Analysis H 7-Jul-94 Groundwater NAp NAp Extraction
MAAFSB-4A-1 H 9-Jul-94 Soil NAp Analysis NAp
MAAFSB-5-4 H 9-Jul-94 Soil NAp Analysis NAp
MAAFSB-4-1 H 9-Jul-94 Soil NAp Analysis NAp
MAAFSB-4A-2 Reanalysis H 9-Jul-94 Soil Analysis NAp NAp
MAAFSB-5-3 Reanalysis H 9-Jul-94 Soil Analysis NAp NAp
MAAFSB-4-2 Reanalysis H 9-Jul-94 Soil Analysis NAp NAp
MAAFSB-4-3 Reanalysis H 9-Jul-94 Soil Analysis NAp NAp
MAAFSB-4-4 Reanalysis H 9-Jul-94 Soil Analysis NAp NAp
MAAFSB-4A-2MS Reanalysis H 9-Jul-94 Soil Analysis NAp NAp
MAAFSB-4A-2MSD Reanalysis H 9-Jul-94 Soil Analysis NAp NAp
MAAFSB-4-2MS Reanalysis H 9-Jul-94 Soil Analysis NAp NAp
MAAFSB-4-2MSD Reanalysis H 9-Jul-94 Soil Analysis NAp NAp
SCAPS-GW- 1-99 H 28-Nov-94 Groundwater Analysis NAp NAp
N-1 Reprep/Analysis H 22-Jan-95 Groundwater NAp NAp Extraction
1-1 Reprep/Analysis H 23-Jan-95 Groundwater NAp NAp Extraction
FP-94-02PZ-3 Reprep/Analysis H 27-Jan-95 Groundwater NAp NAp Extraction
N-1-02 Reprep/Analyses H 11-Oct-94 Groundwater NAp NAp Extraction
B-1-02 Re-analysis H 11-Oct-94 Groundwater Analysis NAp NAp

H Recommended holding time exceeded.
Analysis Holding time to analysis exceeded.
Extraction Holding time to extraction exceeded.
NAp - Not Applicable, holding times were not exceeded.



Table 9-6. Samples with Rejected Data

[Sample Identification Status Date Media JTCL Volatiles

M-I (Offpost Well) R 6-Jul-94 Groundwater Rejected
F-2 R 6-Jul-94 Groundwater Rejected
F-i R 6-Jul-94 Groundwater Rejected
B-1 R 6-Jul-94 Groundwater Rejected
N- 1 R 6-Jul-94 Groundwater Rejected
Trip Blank R 6-Jul-94 Groundwater Rejected

FP-93-07 R 7-Jul-94 Groundwater Rejected
FP-93-06 R 7-Jul-94 Groundwater Rejected

D- 1 R 7-Jul-94 Groundwater Rejected
R- I R 7-Jul-94 Groundwater Rejected
FP-93-02 R 8-Jul-94 Groundwater Rejected

FP-93-03 R 8-Jul-94 Groundwater Rejected
FP-93-05 R 8-Jul-94 Groundwater Rejected

FP-93-08 R 8-Jul-94 Groundwater Rejected
FP-93-04 R 8-Jul-94 Groundwater Rejected
FP-93-10 R 8-Jul-94 Groundwater Rejected
R-2 R 8-Jul-94 Groundwater Rejected
R-3 R 8-Jul-94 Groundwater Rejected

R - Data rejected by data validator



Draft Final SI - Former Fire Training Area Fort Riley, Kansas

10.0 SUMIARY

Figure 10-1 shows the location of a cross section profile at the FFTA. Figure 10-2 presents a cross
section to illustrate the depth of samples taken as part of this study. This cross section spans
monitor wells FP-93-07, FP-93-05, and FP-93-02, FP-94-09; private wells R-l and R-2; soil gas
and groundwater screening samples MAAF-FZ, MAAF-H9, MAAF-H8, MAAF-J6, MAAF-K5,
and MAAF-N2; and soil sample H7. This cross section also depicts three water table elevations
from the start of the SI (September 1993) through January 1995. The locations selected for this
cross section provide a large area of coverage for the FFTA investigation. All sampling locations
are shown in Plate 1.

This section summarizes observations regarding the data presented as part of the SI, the ESI, and
the pilot test study:

Waste Characteristics

The results of the SI show that both petroleum hydrocarbons and chlorinated solvents are present
in the subsurface at, and in, the vicinity of the FFTA-MAAF.

The petroleum contamination originating from the FFTA appears to be limited in
both soils and groundwater to the area in and around the center of the former fire
training pit. Soil, soil gas, groundwater screening, and groundwater samples
outside the boundaries of the pit have no or only low detections of petroleum
hydrocarbons.

The substance that was detected during the SI at the greatest number of locations
is PCE. The detected concentrations in soils do not exceed risk-based guidelines;
however, concentrations in groundwater exceed regulatory standards for drinking
water.

Groundwater Elevations

Groundwater elevations were recorded and gradients were prepared using data from the seven on-
post monitoring wells for the months of October 1993 and January 1994 and for June through
August 1994. By September 1994, one piezometer had been installed on-post by the Kansas River
and four monitoring wells had been installed at the racetrack.

While the regional groundwater flow.is along the Kansas River to the north and
east, the local groundwater flow at the FFTA includes a north-northwest
component.

Groundwater elevations during the month of October 1993 were exceptionally
high (depth to groundwater was approximately 10 feet) as a result of the regional
flooding that occurred in July 1993. High standing water was still present within
the interior of the speedway upon completion of the SI field work in November
1993. The October 1993 groundwater elevation data shows that at the FFTA there
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is a westward component of groundwater flow. However, the groundwater
elevation data for October 1993 is not representative of typical conditions. A
second set of readings in January 1994 revealed that the groundwater elevation
had dropped approximately 3 feet. Both sets of data indicated a north to northwest
groundwater flow direction.

Since October 1993 to January 1995, groundwater levels have receded to depths
of approximately 17 feet beneath the surface. Further, the groundwater flow
direction and gradient has remained similar from January 1994 through January
1995. There is a general groundwater flow direction to the north with a northeast
component on the eastern portion of the FFTA and a northwestern component on
the western portion of the FFTA. The more recent data in January 1995,
however, indicates a more predominant northeast groundwater flow direction.
Outside of the regional flooding in July 1993, the data- indicate that groundwater
flow directions at the FFTA are not greatly affected by seasonal changes (i.e.,
groundwater. flow reversals have not been observed).

Soil Gas and Groundwater Screening

Soil gas and groundwater screening surveys were performed as part of the SI in September 1993,
Phase I of the ESI in June and July 1994, and Phase II of the ESI in August 1994 through January
1995. These surveys consisted of the following:

* SI - 58 locations on-post for soil gas and groundwater screening samples

* Phase I ESI - 238 locations off-post for soil gas samples; 90 locations off-post for
groundwater screening samples

* Phase II ESI - 154 locations off-post for groundwater screening samples

The results of the soil gas survey and groundwater screening showed that the same types of
contaminants were detected in about the same area. The detections in the groundwater screening
were generally higher than the detections in the soil gas samples. The Phase II included only
groundwater screening samples since they provided data on direct measurements of the media of
concern. Also, groundwater screening results were higher than soil gas. Except in the immediate
vicinity of the FFTA, soil gas detections may be a result of off-gasing of PCE from groundwater
or residual PCE from fluctuations in the groundwater due to flooding and/or seasonal movement
and would be attributed entirely to off-gassing at locations where PCE was not present in soils.
Therefore, no soil gas surveys were used in Phase II.

* The soil gas results of the SI showed that chlorinated solvents were present in the
subsurface at and in the vicinity of the FFTA-MAAF. The maximum
concentrations detected were PCE at 50 pg/l, TCE at 6.2 jig/l, and c-1,2-DCE at
21 jAg/l.

An overview of the results of the ESI groundwater screening survey is presented
in Figure 5-6. The shaded areas represent locations where detections of field data
exceeded exceed 10 uzg/l. In general, there were few detections of non-
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chlorinated VOCs, which would be indicative of migration of petroleum
hydrocarbons. The primary contaminants detected were PCE, TCE, and DCE.
Isoconcentration contours were developed for each of these contaminants
separately and for total chlorinated VOCs at each location. In compiling the
isoconcentration contours, data from all sampling events over a period in excess
of 15 months (October 1993 to January 1995) were used. Thus, a direct
comparison does not account for temporal variations or migration of contaminants
over time. Nonetheless, the composite isoconcentrations provide an overview of
the locations with detected concentrations of VOCs and the relative magnitude of
the detections.

The isoconcentrations for PCE, TCE, DCE, and total chlorinated VOCs are
presented in Figures 5-7 to 5-10, respectively. The detections of chlorinated
VOCs occur in an area downgradient of the FFTA, extending from the FFTA
across the racetrack property in a north-northeast direction. Detections were also
recorded in agricultural fields located to the north of the racetrack property. The
direction of detections away from the FFTA is consistent with the regional
groundwater flow direction to the north. In general, the pattern of detections is
similar for each contaminant; however, detections in the area of the racetrack and
in the agricultural fields further to the north are not contiguous.

Geophysical Survey Results. The ESI included a seismic reflection survey and
electrical resistivity soundings to characterize depth to bedrock, the topography
of the underlying bedrock surface, and geologic layering in the alluvial materials.
The results of the geophysical surveys consist principally of a projected bedrock
topography map. This map is presented in Figure 3-10. The results of the
geophysical surveys were used to plan collection of deep alluvial groundwater
screening samples.

* Deep Alluvial Groundwater Screening Samples. The USACE SCAPS rig was
used to look for DNAPLs, to collect deep alluvial groundwater screening samples,
and to collect CPT and electrical resistivity data. The groundwater screening
samples were analyzed for chlorinated VOCs. CPT and resistivity data were used
to assist in identifying geologic layers from the surface to the top of bedrock and
to provide stratigraphic and depth-to-bedrock data to calibrate the August 1994
geophysical results. The CPT data showed that there were no low permeability
layers present from the water table to the top of bedrock.

Chlorinated VOCs were detected at five CPT locations. There was one detection
of DCE at 1.1 ug/l and four detections of TCE ranging from 1.0 to 2.8 ug/l. The
SCAPS groundwater screening samples indicate that DNAPLs are not present at
the FFTA. The results of the chemical analyses of the groundwater screening
samples indicate that DNAPLs are not present - rather, low concentrations in
groundwater of chlorinated VOCs were detected.
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Soil

The Phase II soil samples were collected due to detections in the Phase I data, and focused on
shallow soils to evaluate whether additional source areas may be present. Soil samples were
collected at 29 boring locations off-post during Phase II of the ESI. At 26 boring locations,
samples were collected from depths of 2 to 3 feet and 7 to 8 feet. At the remaining three locations,
shallow soil samples were only collected from the 2- to 3-foot interval. All soil samples were
analyzed for VOCs. VOCs were detected above PQLs at four of the soil boring locations. For
the pilot test study, baseline soil borings were collected and analyzed from nine borings at about
five depths, along with four co-located borings at two depths.

* The soil results of the SI showed that chlorinated solvents were present in the
subsurface at and in the vicinity of the FFTA-MAAF. The maximum
concentrations detected was PCE at 480 itg/kg.

The results for soil borings in the deeper sample zone (7 to 8 feet) indicate that
DCE was detected at 30 to 49 jig/kg, PCE at 17 to 44 jig/kg, and TCE at 6.6
jig/kg. The concentrations of DCE, PCE, and TCE detected in soils do not
exceed risk-based guidelines.

The concentrations of contaminants in soil borings SB-2, SB-3, SB-4, and SB-8
are in areas where there is known groundwater contamination (i.e., near
contaminated groundwater screening locations ESIGW-70 and ESIGW-99). The
detections in these soil borings occurred only in the deeper sample zone indicating
that a separate shallow source area is not likely. Therefore, contamination is most
likely due to adsorption to the soil due to the regional flooding in September 1993
when contaminated groundwater occupied the pore spaces of soils at depths of 7
to 8 feet from the surface.

TPH exceeded the cleanup standards or risk-based guidelines in 18 samples at
three borings to a depth of about 13 feet. All these samples were taken in and
around the former fire training pit. The maximum concentrations detected were
TPH-DRO at 23,000,000 ug/kg and TPH-GRO at 2,600,000 jig/kg. Two samples
had DCE concentrations exceeding the KDHE cleanup guidance level, but well
below the EPA risk-based guidelines. Concentrations of m- &/or p-xylenes in
three samples exceeded both the EPA risk-based guidelines and the KDHE cleanup
guidance levels for mixed xylenes. The maximum concentration detected of m-
&/or p-xylenes was 170,000/jg/kg.

Groundwater

Groundwater samples were collected at the seven on-post monitor wells (FP-93-01 through FP-93-
07) and four to eight of the off-post private wells (N-I, M-1, R-I, R-2, R-3, F-I, F-2, and B-I)
during the months of October 1993 (R-2 and R-3 were not sampled), July 1994, October 1994, and
January 1995. Off-post irrigation well I-1 was sampled for the first time in October 1994. In
January 1995, groundwater samples were also collected from the on-post piezometer (FP-94-12PZ)
and the four off-post monitoring wells (FP-94-08 through FP-94-1 1) installed in 1994. Wells R- 1,
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R-2, F-i, and F-2 were shut down for the winter and were not sampled in January 1995. All
samples were analyzed for VOCs, SVOCs, PP metals, and TPH. The primary contaminants
detected were chlorinated VOCs (DCE, PCE, and TCE).

Overall, R- 1 is the most downgradient well with detected concentrations of VOCs,
and the detected concentrations have been higher than other wells closer to the
FFTA. Chlorinated VOCs have migrated from the FFTA towards the north-
northeast, in the direction of groundwater flow. The areas of contamination based
on these isoconcentration maps are largely overlapping for the different
contaminants. The concentrations of DCE at on-post well FP-93-04 nearest the
center of the former pit decreased from 4,100 ug/l in October 1993 to 3.3 jZg/l in
January 1995. When reviewing data from on-post wells (FP-93-04 and FP-93-05),
note that the pilot test study for the FFTA was conducted between November 1994
and January 1995 and it was removing contaminants from the soil. Reductions
might also be attributable to horizontal or vertical migration, loss through vapors,
natural attenuation, or groundwater levels receding below the zone of
contamination.

Surface Water

Although the drainage ditch transects the FFTA, there does not appear to be any
overland transport of contaminants from the FFTA along the ditch.
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67. Howard, Philip H. Handbook of Environmental Fate and Exposure Data For Organic
Chemicals, 1990, page 101.

19 December 1995 11-5



Draft Final SI -Former Fire Training Area Fort Riley, Kansas
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87/001, Appendix F, September 1987.

69. Handbook of Chemistry and Physics, 57th Edition, CRC Press, 1986-1987.

70. U.S. Environmental Protection Agency, Laboratory Data Validation Functional Guidelines
for Evaluating Inorganic Analyses, 1990, revised February 1994.

71. U.S. Environmental Protection Agency, Contract Laboratory Program (CLP), National
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12.0 REFERENCE EXCERPTS

This section includes the actual excerpt for reference numbers 9, 33, 34, 37, 38, 39, 42, 43, 44,
45, 52, 55, 56, and 57.
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History of Submission of the Basic Documents for Investigations

at Fort Riley, Kansas, 14 January 1995

History By Document

QAPP History:

29 May 1992 Draft Final SAP for Field Investigations at Fort Riley Impact Zone included the
QAPP. Document was issued in its entirety.

21 May 1993 QAPP written for High Priority Sites in accordance with D.O. 2. Document
was issued in its entirety. Disregard previous versions.

25 June 1993 Document was issued in its entirety. Disregard previous versions.

20 August 1993 Revision pages only.

15 October 1993 Revision pages only.

29 October 1993 Revision pages only.

13 May 1994 Army - Only Draft. Responding to comments dated 2/14/94.

8 August 1994 Revised to incorporate continuing expansion of work at Fort Riley, including
the Other Sites Investigations, the ESI at MAAF, the pilot study at MAAF and
the pilot study at DCF. Changes included the addition of information regarding
control samples, calibration of instruments, SOPs for various new technologies,
procedures for tap water sampling, procedures for PCB field screening and test
kits, and the addition of QA manual from new certified laboratory. Document
was issued in its entirety. Disregard previous versions.

9 January 1995 Revised to better accommodate the addition of new laboratories as required by
the continuing expansion of the work at Fort Riley. Changes were editorial in
nature, and no additional information was added. Document was issued in its
entirety. Document was issued in its entirety. Disregard previous versions.

MWIP History:

29 May 1992 Draft Final SAP for Field Investigations at Fort Riley Impact Zone included the
WMIP. Document was issued in its entirety.

21 May 1993 WMIP written for High Priority Sites in accordance with D.O. 2. Document
was issued in its entirety. Disregard previous versions.

20 August 1993 Revision pages only.

4 October 1993 Revision pages only.

29 October 1993 Revision pages only.

Reference 9 - 1 of 3



13 May 1994 Army - Only Draft. Responding to comments 2/14/94.

8 August 1994 Revised to incorporate continuing expansion of work at Fort Riley, including
the Other Sites Investigations, the ESI at MAAF, the pilot study at MAAF and
the pilot study at DCF. Revisions included the addition of material regarding
collection of groundwater screening samples, construction of
extraction/injection points, construction of piezometers, well construction cheat
sheets, and boring log requirements. Document was issued in its entirety.
Disregard previous versions.

SGS History:

21 May 1993 SGS written for High Priority Sites in accordance with D.O. 2. Document

issued in its entirety.

20 August 1993 Revision pages only.

8 August 1994 Revision pages only. Revised to incorporate continuing expansion of work at
Fort Riley, including the Other Sites Investigations, the ESI at MAAF, the pilot
study at MAAF and the pilot study at DCF. Additional information added
regarding the collection of groundwater screening samples utilizing Geoprobe
equipment.

SSHP History:

13 March 1992 Original plan written.

2 May 1992 Written for the field investigations at Fort Riley Impact Zone. Document was
issued in its entirety. Disregard previous versions.

26 April 1993 SSHP written for High Priority Sites in accordance with D.O. 2. Document
issued in its entirety.

4 August 1993 Revision pages only.

11 October 1993 Revision pages only.

8 August 1994 Addendum added as necessitated by the ESI and pilot study at MAAF. Revised
to include seismic activities, off-post activities, and confined-entry.

IDW History:

3 June 1993 Document was issued in its entirety.

1 September 1993 Document was issued in its entirety. Disregard previous versions.
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History By Date

13 March 1992 Original SSHP written.

2 May 1992 SSHP written for the field investigations at Fort Riley Impact Zone. Document
was issued in its entirety. Disregard previous versions.

29 May 1992 Draft Final SAP for Field Investigations at Fort Riley Impact Zone included the
QAPP and WMIP. Document was issued in its entirety.

26 April 1993 SSHP written for High Priority Sites in accordance with D.O. 2. Document
issued in its entirety.

21 May 1993 QAPP, MWIP, and SGS written for High Priority Sites in accordance with
D.O. 2. Document was issued in its entirety. Disregard previous versions.

3 June 1993 IDW Plan was issued in its entirety.

25 June 1993 QAPP was issued in its entirety. Disregard previous versions.

4 August 1993 SSHP revised. Revision pages only.

20 August 1993 QAPP, MWIP, and SGS revised. Revision pages only.

1 September 1993 IDW Plan was issued in its entirety. Disregard previous versions.

4 October 1993 MWIP revised. Revision pages only.

11 October 1993 SSHP revised. Revision pages only.

15-October 1993 QAPP revised. Revision pages only.

29 October 1993 QAPP and MWIP revised. Revision pages only.

13 May 1994 Army - Only Draft QAPP and MWIP. Responding to comments
dated 2/14/94.

8 August 1994 QAPP, MWIP was issued in its entirety. Disregard previous versions. SGS
and SSHP revision pages only submitted. Revised to incorporate continuing
expansion of work at Fort Riley, including the Other Sites Investigations, the
ESI at MAAF, the pilot study at MAAF and the pilot study at DCF.

9 January 1995 QAPP revised to better accommodate the addition of new laboratories as
required by the continuing expansion of the work at Fort Riley. Changes were
editorial in nature, and no additional information was added. Document was
issued in its entirety. Document was issued in its entirety. Disregard previous
versions.
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DEPARTMENT OF THE ARM%,
1ADO ARI1 '~~1f T IipAI~,-a,1,2.- ,. . NI ., ...

MAY An E! KAN &Ams eSM4'

AFZN-FE-E I September 1982

MEMORANDUM FOR RECORD

SUBJECT: Perchloroethylene Spill

I. On 30 August 1982, Mr. Charles Har'ris of ttii oth,. cane to my residenceat approximately 2145 hours to inform me .' th, ';ufj.'ti '-,pi !. Assi'tant FireChief Newell had reported the spill. I calleil A-sia,. Chif Newel! who statedthat 55 gallons of perchloroethylene had iradvrt.ni -, !.er, cmnptied into the"fire training pit" at Marshall Army Airfield it app, imatly 1930 !iours. Adrum of the chemical had been "illegally" lef t i-, c,., iiinaed POL at the trainingsite. The firemen emptied the chemical ntu te pit r, ikii,. it was d POLproduct. I then called LTC Carlisle ana left - , fl i im to return mycall. Assistant Chief Newell was called aijairi to Oh.,i,, ad(ditional information.After waiting for LTC Carlisle's call, Assistiit (Iih,. .. l I was called againat approximately 2300 hours to recommend thal. lU wip ,. md/Or absorption of theliquid begin. LTC Carlisle called shurtlv afte'r 230i' 11,ur:1 , and was hriefed onthe spill and possible removal techniques. li1 . '.Iat , 'i-t .. would call Assistant
Chief Newell.

2. On 31 August 1982, I talked to LTC Carlise tt LpJjlr,ximately 074" hoursabout the spill. He stated that he had instri..d A.;- it. Chief Newell tobegin pumping the liquid into containers. I t.cili hFi: riit: ow needed to verifythat the drum actually contained perchlorueth4 ' .!re. I .i le, the laundry COR(Mr. Krause) and explained the situation. Il trid twi 1 l,,ndry personnelcame by our office and we visited the site. het . ' .d the chemical viaolfaction. Upon checking the site for additirkonI dvoi, une (1) more 55 gallondrum of perchloroethylene was located and vcritit.d. li ..n relurning lo the office,I called Mr. Phil Worley of the Kansas Depar'i*,riP t iiitlh -ind Environment(KDHE), Salina District, to notify the State, 14 ihi, .lh i I event. Chief Mathesand I discussed the problem, and estlmat~ed tm i imii :i 1,5 ,tallon drums requiredto store the remaining liquid. We went Lo PFX( .irnd IU d to Mr. Dick Spittlesand Mrs. Brown. They were very cooperative. I J r, I ,,nari,ment arranged forUSARH troops to load and unload the drums. Thrf., (3i 1;W, u'servicable tentswere also obtained to cover any stored wdste. 'Ile dru,. werf, unloaded atapproximately 1430 hours. The drums wer Fi fied arid -,-.,.'red. Mr. John PaulGoetz (Chief of the KDHE Hazardous Waste Mauaqei ,ent 1 i n) called our office,
and left word that he would call back.

Made from best
Reference 33 available copy
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AFZN-FE-E
SUBJECT: Perchloroethylene Sp'1li 3 Septcnber 19z.2----
3. On I September 1982, Mr. Goetz Ciled i th ,,I, morrning. We discussedthe situation, and I told him Ltiat. we needpd ,is i , ir the proper disposalof the drummed and absorbed (hay) wases. ie 5tat..,! :at he would get back intouch with 6s. The Fire Department ac d LISANII Lrm(i... io .;read hay over theremaining liquid in the pit.

4. On 2 September 1982, MAJ Uveling iChief of the ;)J, Supply & ServicesDivision) called with a note from COL. Ashby (ONi. irid 'i , r, . Sheridan (Deputy. DIO)wanting some information on th;. chemical. vi.:it,-ii !-:c iite at approxiImLely1330 hours, and obtained information from tht drum'. ( ..e fi !e for i nformati ontaken from drums). I called MAJ Uveling did (ave h i,. ihe ir;formation. Hethen traced the drums to the 701st MairtWrt,,ir 14tli.: ir..

5. On 3 September 1982, MAJ Uveling called ind sdrd t he (DIO) would take theremairing drum of perchloroethylene for "r(y-rIi ng" h... K tohe laundry.

J M DAY
Chief, Ervironfmn.!l Lffice

CF:
LTC Carlisle
Mr. William Barrett
Chief Richard S. Mathes

Reference 33
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DEPARTMENT OF THE ARMY CPT Leggieri/rb/AUTOVON
U. S. ARMY* ENVIRONMENTAL HYGIENE AGENCY 584-3651

ABERDEEN PROVING GROUND. MARYLAND 21010"422

IEPLY TO
ATTENTION OF

H S H B - ES - 7 MAY 1985

SUBJECT: Results of Analyses Performed on Soil and Sludge Samples
from the Fire Training Pit, Fort Riley, Kansas

Commander
U.S. Army Forces Command
ATTN: AFMD
Fort McPherson, GA 30330-6000

1. Reference:

a. Letter, this Agency, HS1B-ES-H, 17 December 1984, s'ubject:
Hazardous Waste Management Study No. 37-26-0388-85, Fort Riley,
Kansas, 20-24 August 1984.

b. Kansas Administrative Regulation, Title 28 - Department of
Health and Environment, Article 31 - Hazardous Waste Management
Standards and Regulations, 1 May 1982, as amended.

c. Kansas Administrative Regulation, Title 28 - Department of
Health and Environment, Article 29 - Solid Waste Management,
1 January 1972, as amended.

d. Public Law 98-616, 8 November 1984, Hazardous and Solid
Waste Amendments of 1984.

2. The results of analyses performed on six surface samples
collected on 1 Dec 84 from the fire training pit and adjacent drum
storage area are provided as enclosure 1. A physical description
of each sample and sampling point, the analytical testing
procedures used, and the detection limits for each analytical
procedure are provided as enclosures 3, 4, and 5, respectively.

3. Based on these analytical results, the sludge and liquid:
within the fire training pit and the soil in the adjacent drum
storage area are not hazardous wastes as defined in the Kansas
hazardous waste regulation (reference Ic).

Reference 34
.2 of 16



11SHB-ES-H
SUBJECT: Results of Analyses Performed on Soil and Sludge Samples

from the Fire Training Pit, Fort Riley, Kansas

4. The major contaminant identified in these samples was fuel oil.

The State of Kansas does not regulate waste fuel oil as a hazardous
waste but does regulate it as a solid waste (reference Id). The
State solid waste regulation prohibits the disposal of waste fuel

oil on the ground. While it is true that the act of placing fuel
oil on the ground for-the sole purpose of burning in support of
the fire training does not constitute disposal, the management of

the residues remaining on the ground would probably be governed by
this solid waste regulation. Furthermore, the EPA is planning to
regulate waste oils (including waste fuel oil) as hazardous wastes
(reference Id). When this occurs, the contaminated soils in this
fire training area will have to be removed and disposed of as a
hazardous waste.

5. In light of the information provided in paragraph 4, serious
consideration should be given to removing the fuel-oil-contaminated
soil from this area now and disposing of it in accordance with the
State solid waste regulation. In the future, burning in support
of fire training should prevent soil contamination (e.g., by

burning in a tank or other vessel that will contain fuel and water
runoff).

6. Questions regarding this matter may be referred to CPT Michael
Leggieri or Chief, Waste Disposal Engineering Division, this Agency,
AUTOVON 584-3651.

FOR THE COMMANDER:

5 Encds KARL J. DAUBEL
Colonel, MS
Director, Environmental Quality

CF (w/encls):
Cdr, FORSCOM (AFEN-TSF/AFEN-MSE)

->Cdr, Ft Riley
.Cdr, HSC (HSCL-P)
Cdr, FAMC (PVNTMED Svc)
Cdr, MEDDAC, Ft Riley
C, USAEHA-Rgn Div West

2
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"H B-ES-H
JBJECT: Results of Anaylses Performed on Soil and Sludge Samp]es

from the Fire Training Pit, Fort Riley, Kansas

TABLE 1

ANALYTICAL RESULTS

Parameter (.ug/g) unless Sample Point Identification
otherwise stated 1 2 3 4 5 6

rEP METALS (mg/i) NDa ND ND ND ND ND

OCB (ppm) <25 <50 <50 <50 <1.0 <1.0

VOLATILE ORGANICSb

Chloroform NAc ND ND 2 ND ND

1,2-Dichloroethene NA 2 2 1 3 ND

(Trans)

Tetrachloroethylene NA 1 1 ND ND ND

OTHER ORGANIC COMPOUNDS

Fuel Oil Fuel ND 50-200 100-300 50-200 ND

oil #2

Methyl Naphthalenesd ND 10 1.0-50 1.0-50 1.0-50 ND

Dimethyl Naphthalenesd ND 20 1.0-50 1.0-50 1.0-50 ND

Diethyl Phthalatee ND ND ND ND ND 50-150

a ND - not detected
b A complete list of all of the volatile organic compounds for which the

samples were analyzed is provided as Table 2. Only those compounds

detected are included in this Table.
c NA - not analyzed
d These substances are constituents of fuel oil contaminated soil.

e Diethyl phthalate is frequently detected during GC/MS scans of soil

samples and can be attributed to contamination resulting from contact

with plastic sampling equipment.

Reference 34
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HSHB-ES-H
SUBJECT: Results of Analyses Performed on Soil and Sludge Samples

from the Fire Training Pit, Fort Riley, Kansas

TABLE 2

LIST OF VOLATILE ORGANICS

BENZENE
BROMOMETIIANE
BROMODIC HLOROMETHANE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1, 1-DICHLOROETHANE
1, 2-DICHLOROETHANE
1, 1-DICHLOROETIIENE
1,2-DICHLOROETHENE (TRANS)
1, 2-D ICHLOROPROPANE
1,3-DICHLOROPROPENE (CIS)
1,3-DICHLOROPROPENE (TRANS)
ETHYL BENZENE
METHYLENE CHLORIDE
1 , 1 2, 2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1 1, 1-TRICHLOROETHANE
1, 1, 2-TRICHLOROETHANE
TRICHLOROETHYLENE
TRICHLOROFLUOROMETHANE
TOLUENE
VINYL CHLORIDE

Reference 34
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HSHB-ES-H
SUBJECT: Results of Analyses Performed on Soil and Sludge Samples

from the Fire Training Pit, Fort Riley, Kansas

TABLE 3

PHYSICAL DESCRIPTION OF SAMPLES AND SAMPLING POINTS

SAMPLE SAMPLING POINT SAMPLE
NUMBER DESCRIPTION DESCRIPTION

Inside bermed fire oil/water mixture
training pit sampled from

standing liquid

2 Same as 1 Sludge *

3 Same as I Sludge

4 Same as 1 Sludge

5 Drum storage area Soil
adjacent to fire
training pit

6 Same as 5 Soil

*All sludge and soil samples were surface samples collected to a

depth of 2-3 inches

Reference 34
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HSHB-ES-H
SUBJECT: Results of Analyses Performed on Soil and Slude Samples

from the Fire Training Pit, Fort Riley, Kansas

TABLE 4

ANALYTICAL TESTING PROCEDURES

Parameter Method

TEP Metals Extraction in accordance with 40 CFR 261;
Arsenic Nitric acid and hydrochloric acid digestion
Barium in a Paar bomb followed by EPA1 atomic
Cadmium absorption via direct aspiration (copper,
Chromium cadium, chromium, lead, and silver),
Lead hydride generation (arsenic and selenium),
Mercury and the ICP techniques (barium> and flame-
Selenium less method (mercury)
Silver

PCB Solvent extraction followed by GC analysis

Volatile Organics GC/MS Method for Volatile Organics, EPA
Method No. 8240

Other Organics Methanol extraction followed by GC/MS
analysis, EPA Method No. 503*

'Test Methods for Evaluating Solid Waste, SW-846, EPA, July 1982.

Refemen 34
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11 Sli B- ES- H
SUBJECT: Results of Analyses Performed on Soil and Sludge Samples

from the Fire Training Pit, Fort Riley, Kansas

TABLE 5

DETECTION LIMITS

Parameter Detection Limit

TEP METALS (mg/l)

Arsenic 0.5
Barium 10.0
Cadmium 0.1
Chromium 0.5
Lead 0.5
Mercury 0.02
Selenium 0.1
Silver 0.5

PCB (ppm) 1.0*

VOLATILE ORGANICS (.ag/g) 1.0

OTHER ORGANICS 1.0

*The detection limit for sample no. 1 was 25 ppm. For samples
-2, 3, and 4, the detection limit was 50 ppm. Lower detection
limits for these samples could not be attained because of
interference from long chain hydrocarbons (fuel oil)

Reference 34
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AFMD-PC (7 May 85) 1st End LTC Vavra/lw/AUTOVON 588-2816
SUBJECT: Results of Analyses Performed on Soil and Sludge Samples from the Fire

Training Pit, Fort Riley, KS

HQ FORSCOM, Fort McPherson, GA 30330-6000 14 May 85

TO: Commander, 1st Infantry Division and Fort Riley, Fort Riley, KS 66442-5036

Subject report has been reviewed by this office and is forwarded for infor-
mation and necessary action.

FOR THE COMMANDER:

Encl JOH YLOR, MD

nc Colonel, Medical Corps
Command Surgeon

CF:
Commander, FORSCOM, ATTN: AFEN-MSE

Reference 34
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DEPARTMENT OF THE ARMY CPT Leggieri/rb/AUTOVON
U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY 544-3651

ABERDEEN PROVING GROUND. MARYLAND 21010"6422

MEPtY TO

ATTIUTIOU OP

HSHB-ES-H 
7 MAY 1985

SUBJECT: Results of Analyses Performed on Soil and Sludge Samples

from the Fire Training Pit, Fort Riley, Kansas

Commander
U.S. Army Forces Command
ATTN: AFMD
Fort McPherson, GA 30330-6000

1. Reference:

a. Letter, this Agency, HSHB-ES-H, 17 December 1984, subject:

Hazardous Waste Management Study No. 37-26-0388-85, Fort Riley,

Kansas, 20-24 August 1984.

b. Kansas Administrative Regulation, Title 28 - Department of

Health and Environment, Article 31 - Hazardous Waste Management

Standards and Regulations, 1 May 1982, as amended.

c. Kansas Administrative Regulation, Title 28 - Department of

Health and Environment, Article 29 - Solid Waste Management,
1 January 1972, as amended.

d. Public Law 98-616, 8 November 1984, Hazardous and Solid

Waste Amendments of 1984.

2. The results of analyses performed on six surface samples

collected on I Dec 84 from the fire training pit and adjacent drum

storage area are provided as enclosure 1. A physical description

of each sample and sampling point, the analytical testing

procedures used, and the detection limits for each analytical

procedure are provided as enclosures 3, 4, and 5, respectively.

3. Based on these analytical results, the sludge and liquid

within the fire training pit and the soil in the adjacent drum

storage area are not hazardous wastes as defined in the Kansas

hazardous waste regulation (reference Ic).

Reference 34
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HSHB-ES-H
SUBJECT: Results of Analyses Performed on Soil and Sludge Samples

from the Fire Training Pit, Fort Riley, Kansas

4. The major contaminant identified in these samples was fuel oil.

The State of Kansas does not regulate waste fuel oil as a hazardous

waste but does regulate it as a solid waste (reference id). The

State solid waste regulation prohibits the disposal of waste fuel

oil on the ground. While it is true that the act of placing fuel

oil on the ground for the sole purpose of burning in support of

the fire training does not constitute disposal, the management of

the residues remaining on the ground would probably be governed by

this solid waste regulation. Furthermore, the EPA is planning to

regulate waste oils (including waste fuel oil) as hazardous wastes

(reference id). When this occurs, the contaminated soils in this

fire training area will have to be removed and disposed of as a

hazardous waste.

5. In light of the information provided in paragraph 4, serious

consideration should be given to removing the fuel-oil-contaminated

soil from this area now and disposing of it in accordance with the

State solid waste regulation. In the future, burning in support

of fire training should prevent soil contamination (e.g., by

burning in a tank or other vessel that will contain fuel and water

runoff).

6. Questions regarding this matter may be referred to CPT Michael

Leggieri or Chief, Waste Disposal Engineering Division, this Agency,

AUTOVON 584-3651.

FOR THE COMMANDER:

5 Encls KARL J. DAUBEL

Colonel, MS
Director, Environmental Quality

CF (w/encls):
Cdr, FORSCOM (AFEN-TSF/AFEN-MSE)
Cdr, Ft Riley
Cdr, HSC (HSCL-P)
Cdr, FAMC (PVNTMED Svc)
Cdr, MEDDAC, Ft Riley
C, USAEHA-Rgn Div West

2
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HSHB-ES-H
SUBJECT: Results of Anaylses Performed on Soil and Sludge Samples

from the Fire Training Pit, Fort Riley, Kansas

TABLE 1

ANALYTICAL RESULTS

Parameter (ug/g) unless Sample Point Identification
otherwise stated 1 2 3 4 5 6

TEP METALS (Mg/1) NDa  ND ND ND ND ND

PCB (ppm) <25 <50 <50 <50 <1.0 <1.0

VOLATILE ORGANICSb -

Chloroform NAc ND ND 2 ND ND

1,2-Dichloroethene NA 2 2 1 3 ND
(Trans)

Tetrachloroethvlene NA 1 1 ND ND ND

OTHER ORGANIC COMPOUNDS

Fuel Oil Fuel ND 50-200 100-300 50-200 ND

oil #2

Methyl Naphthalenesd ND 10 1.0-50 1.0-50 1.0-50 ND

Dimethyl Naphthalenesd ND 20 1.0-50 1.0-50 1.0-50 ND

Diethyl Phthalatee ND ND ND ND ND 50-150

a ND - not detected
b A complete list of all of the volatile organic compounds for which the

samples were analyzed is provided as Table 2. Only those compounds
detected are included in this Table.

c NA - not analyzed
d These substances are constituents of fuel oil contaminated soil.
e Diethyl phthalate is frequently detected during GC/MS scans of soil

samples and can be attributed to contamination resulting from contact
with plastic sampling equipment.

Referenc 34
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HSHB-ES-H
SUBJECT: Results of Analyses Performed on Soil and Sludge Samples

from the Fire Training Pit, Fort Riley, Kansas

TABLE 2

LIST OF VOLATILE ORGANICS

BENZENE
BROMOMETHANE
BROMODICHLOROMETHANE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
I , 1-DICHLOROETHANE
1, 2-DICHLOROETHANE
1, I-DICHLOROETHENE
1,2-DICHLOROETHENE (TRANS)
I, 2-D ICHLOROPROPANE
1,3-DICHLOROPROPENE (CIS)
1 ,3-DICHLOROPROPENE (TRANS)
ETHYL BENZENE
METHYLENE CHLORIDE
1 , 1 2, 2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1 , 1 , 1-TRICHLOROETHANE
1,1 , 2-TRICHLOROETHANE
TRICHLOROETHY LENE
TRICHLOROFLUOROMETHA NE

TOLUENE
VINYL CHLORIDE

Reference 34
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HSHB-ES-H
SUBJECT: Results of Analyses Performed on Soil and Sludge Samples

from the Fire Training Pit, Fort Riley, Kansas

TABLE 3

PHYSICAL DESCRIPTION OF SAMPLES AND SAMPLING POINTS

SAMPLE SAMPLING POINT SAMPLE
NUMBER DESCRIPTION DESCRIPTION

1 Inside bermed fire oil/water mixture
training pit sampled from

standing liquid

2 Same as 1 Sl.udge *

3 Same as 1 Sludge

4 Same as 1 Sludge

5 Drum storage area Soil
adjacent to fire
training pit

6 Same as 5 Soil

*All sludge and soil samples were surface samples collected to a
depth of 2-3 inches

Reference 34
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HSHB-ES-H
SUBJECT: Results of Analyses Performed on Soil and Slude Samples

from the Fire Training Pit, Fort Riley, Kansas

TABLE 4

ANALYTICAL TESTING PROCEDURES

Parameter Method

TEP Metals Extraction in accordance with 40 CFR 261;
Arsenic Nitric acid and hydrochloric acid digestion
Barium in a Paar bomb followed by EPA 1 atomic
Cadmium absorption via direct aspiration (copper,
Chromium cadium, chromium, lead, and silver),
Lead hydride generation (arsenic and.selenium),
Mercury and the ICP techniques (barium) and flame-
Selenium less method (mercury)
Silver

PCB Solvent extraction followed by GC analysis

Volatile Organics GC/MS Method for Volatile Organics, EPA
Method No. 8240

Other Organics Methanol extraction followed by GC/MS
analysis, EPA Method No. 503*

*Test Methods for Evaluating Solid Waste, SW-846, EPA, July 1982.
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MEMORANDUM

JOB NO.: JH1019H

REFERENCE: Ft. Riley - FFTA-MAAF - Interview for ESI SAP

FROM:

DATE: February 21, 1994

On 4 February 1994 I spoke to a former driver at the
speedway and present employee at the Ft. Riley Recycling Facility in Camp Funston
regarding the drums located on the property.

He stated that fuel (VP Fuel) was delivered to the speedway on race days in black colored
drums. Most drivers were very careful with the fuel and did not readily spill or drip the fuel
onto the ground due to the cost. The blue colored drums located on the property was used
for trash disposal for employees and spectators. The blue drums were not used as barriers
for the races because it is required that "jersey barriers" or the equivalent be used to for
protection reasons. The fuel drums were located in the vehicle maintenance pits. In the
past, the vehicle maintenance pit was located in the center of the speedway until
approximately two years ago when this pit was relocated to the north east comer of the
facility. Did not know how long fuel was stored on the property.

said that drivers were told not to consume the water from the speedway
well. They were allowed to use for their radiators and dust control only. He did not recall
any storage of parts cleaner on the property for use by the drivers, however, there is-a small
building in which parts are stored in the center of the track.

Others contacts include a promoter who was not amenable to talking about the
speedway and a fuel distributor,__

Reference 37
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INTEROFFICE MEMORANDUM

DATE: May 13, 1994

TO:

FROM:

SUBJECT: The racetrack wells north of Marshall Army Airfield

At 3:05PM, I CalledI at KDHE. According tom KDHE

sampled one above water well at the racetrack (in April 1993), in response to their request

for a Public Water Supply Permit. The well sampled was located in the east, within the

grandstand area. The other two wells are on the ends of the racetrack.

ADDENDUM: The sampled well was confirmed to be R-1 during a conversation on 27 July 1995 with

of KDHE who performed the sampling. The sample was taken from a sink within the
grandstand building.

Reference 38
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--:+ * available copy

BUREAU Or NvIROMMENTAL RENEDXATION

IDENTIFIED SITES LIST

FACT SKEET

L -0 oC A T 1 0 N '" "VZ xi-.,.lV _.

(LAST NAME) (DATE)

Prepared by: Land 'MAY 2 7 193
Reviewed by: 0

UPDATED BY: BUREAU Or

UPDATED BY: ENVIRONMENTAL
HO DA YR R EMEDIATION

SITE NAME __(PRIOR NAM)

PROJECT CODE _ EPA ID NO.
ADDRESS

CITY IP zip CODE COUNTY G,A

CENTER LEGAL - - - -22, \ -(¢o
1/4 1/4 1/4 1/4 S T R

ADDITIONAL SECTIONS AFFECTED:

DISTRICT OFFICE: SW SC SE NE _.NC NW

RIVER BASIN? -Cimarron Missouri ___Upper Arkansas

Lower Arkansas --Neosho Upper Republican

X Kansaa-Lower Republican Smoky Hill-Saline verdigris

Marais des Cygnes Solomon Walnut

CONTAM INAT 1 ON

CONTAMINANTi ACID BASE-NEUTRAL PESTICIDE )4VOC

HEAVY METAL INORGANIC CRUDE OIL REFINED PETROLEUM

OTHER _ _.__

CONTAMINATED MEDIA: __GROUNDWATER SURFACE WATER SOIL
APUBLIC WATER SUPPLY ZPRIVATE WELL AIR

POTENTIALLY CONTAMINATED MEDIA:

GROUNDWATER SURFACE WATER SOIL
PUBLIC WATER SUPPLY PRIVATE WELL AIR

MAJOR CONTAMINANT(S) AND CONCENTRATION(S)l

,,=, ....,.,. -2,,)CE 155.s \.kt .. 1-n 4, 3(3

SOURCE: UNDERGROUND TANK/PIPING SPILL PIPELINE LEAK

LAGOON/IMPOUNDMENT SALT PROD. -LPG DUMPING/DRUMS

ABANDONED FACILITY OIL PRODUCTION LANDFILL

__AGRICULTURAL FACILITY SEPTIC TANK 23-ACILT! OPERATIONS X-%.cJA

ABOVE GROUND TANK _.KOTHER r , , .-

' Reference 39"
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8s1 T D .9 SCRI P T 10

1AN D U S E AREA WRLL S

INDUSTRIAL/COMMERCIAL X PWS ApfI;c -- .. DOMESTIC

_RESIENTTAL MONITORING IRRIGATION-

AGRICULTURAL INDUSTRIAL

~OTHE( Pccv' r~cA.~ )OTHER(
, p

DEPTH TO GROUNDWATER? 15'-.20ft. DEPTH TO BEDROCK: ft.

DIRECTION OF GROUNDWATER FLOW: __:

POTENTIAL AQUIFER YIELD: 1

IS THIS AQUIFER THE ONLY SOURtE IN AREA? ___YES _NO . UNKOWN
• ' TEXT

2.) r'm _,, Alt-

SPILLED MATERIAL REMOVED NEUTRALIZATION BIODEGRADATION

__CONTAMINATED SOIL REMOVED --STABILIZATION PHOTODEGRADATION

__WASTE DISPOSED ELSEWHERE __ENCAPSULATION EMERGENCY DIKING

ON SITE BURIAL _CAPPING/COVERING CUTOFF WALLS

__TANK REMOVED/REPLACED GRNDWATR WITHDRAWAL

NONE IN PROGRESS ._OTHER(

CLEANUP FUNDED BY: RESPONSIBLE PARTY EPA EMERGENCY RESPONSE

EPA SUPERFUND STATE FUNDED (100%)

-OTHER ()

STATUS OF BITE

STATUTEs _RCRA CERCLA FIFRA STATE ___OTHER(

LEAD AGENCY? .KDHE-BER KDHE-BAWM KDE-BOW __.. HE-BEQ

EPA KCC KBA -OTHER(

NEEDED (N), UNDERWAY (U), OR COMPLETED (C)

RESPONSIBLE PARTY DATE

INVOLVED,(Y)Qe COMPLETED

SINVESTIGATION OR MONITORING
(_EPA PRELIMINARY ASSESSMENT)

(___EPA SCREENING SITE INVESTIGATION) ___

( EPA LISTING SITE INVESTIGATION)

MONITORING (LONG TERM, PRE-CLEANUP

REMEDIAL INVESTIGATION/PEAS. STUDY -

_EPA RECORD OF DECISION) -

NO ACTION NECESSARY

REMEDIAL DESIGN

_CLEANUP/REMEDIAL ACTION

MONITORING (POST CLEANUP) _..._

RESOLVED (NO FURTHER ACTION NECESSARY)

Reference 39
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STATSMENT OF PROBLEM
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KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT
Kansas Health & Environmental Laboratory

Organic Chemistry Laboratory
Topeka, Kansas 66620

PESTICIDE ANALYSIS REPORT

Report To: GE CO. H.D. %J MALINOWSKI Lab Number: 3030550.

Address: 1212 W. ASH, JUNCTION CITY, KS 66441 Report Date: 4-14-9.

SAMPLE COLLECTION INFORMATION

Site ID No.: 00051336 Sample Type: WATER Program Code: P!

Collection Site: SPEEDWAY-JUNCTION CITY
Collected By: BOW-B. ROBERTS Date: 4- 9-93 Time: 110"

RESULTS OF ANALYSIS

ROUTINE PESTICIDES CONCENTRATION REPORTING LIMI
(UG/L) (UG/L)

ALACHLOR NOT DETECTED 0.10

ALDRIN NOT DETECTED 0.025

ATRAZINE NOT DETECTED 0.3

CYANAZINE (BLADEX) NOT DETECTED 0.50

CHLORDANE NOT DETECTED 0.20

DCPA (DACTHAL) NOT DETECTED 0.050

DIELDRIN NOT DETECTED 0.050

METOLACHLOR (DUAL) NOT DETECTED 0.25

HEPTACHLOR NOT DETECTED 0.020

HEPTACHLOR EPOXIDE NOT DETECTED 0.020

PCB-1016 NOT DETECTED 0.50

PCB-1221 NOT DETECTED 2.5

PCB-1232 NOT DETECTED 0.50

PCB-1242 NOT DETECTED 0.50

PCB-1248 NOT DETECTED 0.50

PCB-1254 NOT DETECTED 0.50

PCB-1260 NOT DETECTED 0.50

PROPAZINE NOT DETECTED 0.3

PROPACHLOR (RAMROD) NOT DETECTED 0.25

METRIBUZIN (SENCOR) NOT DETECTED 0.10

ENDRIN NOT DETECTED 0.10

GAMMA BHC (LINDANE) NOT DETECTED 0.025

METHOXYCHLOR NOT DETECTED 0.20

TOXAPHENE NOT DETECTED 2.0

2, 4-D AS ACID NOT DETECTED 0.80

SILVEX AS ACID NOT DETECTED 0.40

2,4,5-T AS ACID -.-NOT DETECTED 0.40

PICLORAM (TORDON) DETECTED 0.80

s
Commuent:

Analyst: John GouldaL Roger H. Carlson, Ph.D., Directc

Copy To: AERT ZERR-NCD SALINA
DARREL PLUMMER-BOW

Reference 39
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KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT
Kansas Health & Environmental Laboratory

Organic Chemistry Laboratory
Topeka, Kansas 66620

PESTICIDE ANALYSIS REPORT

Report To: GE CO. H.D. %J MALINOWSKI Lab Number: 303055C

Address: 1212 W. ASH, JUNCTION CITY, KS 66441 Report Date: 4-14- -

SAMPLE COLLECTION INFORMATION

Site ID No.: 00051336. Sample Type: WATER Program Code: I

Collection Site: SPEEDWAY-JUNCTION CITY
Collected By: BQW-B. ROBERTS Date: 4- 9-93 Time: 11(

RESULTS OF ANALYSIS

ROUTINE PESTICIDES CONCENTRATION REPORTING LIM"
(UG/L) (UG/L)

ALACHLOR NOT DETECTED 0.10

ALDRIN NOT DETECTED 0.025

ATRAZINE NOT DETECTED 0.3

CYANAZINE (BLADEX) NOT DETECTED 0.50

CHLORDANE NOT DETECTED 0.20
DCPA (DACTHAL) NOT DETECTED 0.050

DIELDRIN NOT DETECTED 0.050

METOLACHLOR (DUAL) NOT DETECTED 0.25

HEPTACHLOR NOT DETECTED 0.020

HEPTACHLOR EPOXIDE NOT DETECTED 0.020

PCB-1016 NOT DETECTED 0.50

PCB-1221 NOT DETECTED 2.5

PCB-1232 NOT DETECTED 0.50

PCB-1242 NOT DETECTED 0.50

PCB-1248 NOT DETECTED 0.50

PCB-1254 NOT DETECTED 0.50

PCB-1260 NOT DETECTED 0.50

PROPAZINE NOT DETECTED 0.3

PROPACHLOR (RAMROD) NOT DETECTED 0.25

METRIBUZIN (SENCOR) NOT DETECTED 0.10

ENDRIN NOT DETECTED '0.10

GAMMA BHC (LINDANE) NOT DETECTED 0.025

METHOXYCHLOR NOT DETECTED 0.20

TOXAPHENE NOT DETECTED 2.0

2,4-D AS ACID NOT DETECTED 0.80

SILVEX AS ACID NOT DETECTED 0.40

2,4,5-T AS ACID %,T DETECTED 0.40

PICLORAM (TORDON) DETECTED 0.80

Comment:

Analyst: John Gould.L Roger H. Carlson, Ph.D., Direct

Copy To: AERT ZERR-NCD SALINA
DARREL PLUMMER-BOW

Reference 39
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KANSAS -DEPARTMENT OF HEALTH AND ENVIRONMENT
Kansas Health & Environmental Laboratory-

Organic Chemistry Laboratory
Topeka, Kansas 66620

GC/MS ANALYSIS REPORT

Report To: GE CO. H.D. %J MALINOWSKI Lab Number: 3030540C

Address: 1212 W. ASH, JUNCTION CITY, KS 66441 , Report Date: 4-19-93

SAMPLE COLLECTION INFORMATION

Site ID No.: 00051336 Sample Type: WATER Program Code: PT

.llection Site: SPEEDWAY-JUNCTION CITY
.llected By: BOW-B. ROBERTS Date: 4- 9-93 Time: 1107

RESULTS OF ANALYSIS

.)LATILE ORGANICS CONCENTRATION REPORTING LIMII
(UG/L) (UG/L)

iLOROMETHANE NOT DETECTED 0.5

bROMOMETHANE NOT DETECTED 0.5

VINYL CHLORIDE 0.5 0.5

LOROETHANE NOT DETECTED 0.5

t CHLOROMETH.ANE NOT DETECTED 0.5
1,1-DICLOROETHYLENE NOT DETECTED 0.5
1, 1-DICHLOROETHANE NOT DETECTED 0.5

RANS &/OR CIS 1,2-DCHLOROETHYLENE 155 0.5

RI CHLOROMETHANE (THM) NOT DETECTED 0.5

1,2-DICLOROETHANE NOT DETECTED 0.5
.,1-TRICHLOROETHANE NOT DETECTED 0.5

, RACHLOROMETHANE NOT DETECTED 0.5
ROMODICHLOROMETHANE (TH) NOT DETECTED 0.5

1,2-DICHLOROPROPANE NOT DETECTED .0.5
RANS 1,3-DICHLOROPROPENE NOT DETECTED 0.5
RICHLOROETHYLENE 36.8 0.5

BENZTE 2.1 0.5
DIBROMOCELOROMETHANE (TH) NOT DETECTED 0.5

IS 1,-DICHLOROPROPENE NOT DETECTED 0.5

1, 2-TRICHLOROETRANE NOT DETECTED 0.5

BROMOFORM (TIHE) NOT DETECTED 0.5

B,1,2,2TETRACHLOROETHANE NOT DETECTED 0.5

ETRACHLOROETHYLENE .263 .0.5
OOLUENE NOT DETECTED 0.5

CHLOROBENZENE NOT DETECTED 0.5

THYLBENZENE NOT DETECTED 0.5

ETA-XYLENE NOT DETECTED 0.5

ORTHO &/OR PARA-XYLENE NOT DETECTED 0.5

r??
PAGE 1 OF 2
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KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT
Kansas Health & Environmental Laboratory

Organic Chemistry Laboratory
Topeka, Kansas 66620

GC/MS ANALYSIS REPORT

Report To: GE CO. H.D. %J MALINOWSKI Lab Number: 30305,
Address: 1212 W. ASH, JUNCTION CITY, KS 66441 Report Date: 4-19-

.... SAMPLE COLLECTION INFORMATION

Site ID No.: 00051336 Sample Type: WATER Program Code:
Collection Site: SPEEDWAY-JUNCTION CITY
Collected By: BOW-A. ROBERTS Date: 4- 9-93 Time: 1:

RESULTS OF ANALYSIS

VOLATILE ORGANICS CONCENTRATION REPORTING LI3
(UG/L) (UG/L)

1,3-DICHLOROBENZENE NOT DETECTED 0.5

1,2-DICHLOROBENZENE NOT DETECTED 0.5

1,4-DICHLOROBENZENE NOT DETECTED 0.5

DIBROMOMETHANE NOT DETECTED 0.5

2,2-DICHLOROPROPANE NOT DETECTED 0.5

I, I-DICHLOROPROPENE NOT DETECTED 0.5

1,3-DICHLOROPROPANE NOT DETECTED 0.5

1,1,1,2-TETRACHLOROETHANE NOT DETECTED 0.5

1,2,3-TRICHLOROPROPANE NOT DETECTED " 0.5

BROMOBENZENE NOT DETECTED 0.5

STYRENE NOT DETECTED 0.5

ORTHO-CHLOROTOLUENE NOT DETECTED 0.5

PARA-CHLOROTOLUENE NOT DETECTED 0.5

Comment:

Analyst: Frank Zhang T-V Roger H. Carlson, Ph.D., Direc

Copy To: BERT ZERR-NCD SALINA
DARREL PLUMMER-BOW

PAGE 2 OF 2

Reference 39
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Dn*PFm W SI - Fomef Fire Tmira~g Armi Fort Riley, Kowur

REFERENCE 43
FROM SECTION 11.0

19 December 1995



Hole bbe
LOCINSALLTIO fCSni..w eLmm

6M k- a~ r- C ISt-F. MANUFACTUREaRS 9 LONATIONOFRILMdfrmbs

. HOL NO. (A sS-1. TOTAL NO.0OF OV E- IM TUROU NFSU0 U avalable coy
s EuN. A we n -sam d." fdeT MURDEN SAMPLESTAE

&. NAME OF DRILLER I Q-9-i 4 TOTAL NUMBER CORE BOXES

L DIRECTION OF HOLE IBDTEOL STUD
'( VERTICAL, DICLINED ________ E. PROM VINT. H AEHL

7. THICKNESS OF OVERBURDENTOOr"L

S. DEPTH DRILLED INTO MOCK 19I. SOTA TOMREO ~ FCOR BRN
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Draf Fmda SI - Fommff Fire Tra~igg Area Fort Rley, Lwim

REFERENCE 44
FROM SECTION 11.0

19 Decanber 1995



HIES-MD-3

LOG OF DRILL HOLE NO. 2 SITE ___ ______ ________ ___ ____

CONTRACTOR / ..-

GROUND ELEVATION /4 4, _ , -

STATION / 7-00 RANGE - 0 C

STARTED 3 - 7- "0 / COMPLETED 3 - - 4 /

TOTAL DEPTH 0

OVERBURDEN 2 , 0

DEPTH CORE DRILLING STARTED_

CORE DRILLING CORE RECOVERED

PERCENT RECOVERED Y.-

NUMBER OF DRY SAMPLES /1

NU NER OF WASH AND BAILER SAMPLES_____

NUMBER OF CORE SAMPLES, SEALED

CASING PLACED____

CASING LEFT IN PLACE

DEPTH TO ,iATER TABLE_ _ ____ _

REMRKS

LOGGED By " f 6 ,io - ,

CHECKED BY ~64a. 'SUBMITTED BY Z 4:;9 ellA

Reference 44
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WAR DEPAKfl T T&YO..U34
United States Engineer Off ice

601 Davidson Building
Kansas a'ity, MissouriMd from best

U."OMWROUNW MLORTIONS

Project: .: A 4y,~!~ Date started: 3- 7- 'Y7'

Hole No. Lcto: ,?0 4 i-J Date completed: 3-7 -9/
Surface Elevation: /,0'924:S Feet mel. Inspector: r- S
Methodt39,'' Weather: C/a c,

Sam- Depth of Drive 'Elevation in feet -Gore Field Classification
ple In feet me so 10 Roe. U. So Bureau
NTo. Fom 1... To jProm To Inches of Soils. Deser iition

2~~~ 1- 'n.3 ' I *

7~ ~ ~ A-IY

7j 144,8 //.Q CSo/ .S, '

I. ~ /. 1 7 ,5

~24}

Referece 44

___~~~~~ of 2_ _ . . . . . . . .



Dna. Fnal S - Forwr Fre Tmnig Area Fort Ruy. KrAmt

REFERENCE 45
FROM SECTION 11.0

19 tce"vber 1993



Cross-Reference for Water Well Records for Reference 45

Record in Order
Provided in
Reference 45 Well ID Identification Completion Date

1 Not used or sampled Section 26 4/9/82

2 Assumed to be N- I Section 27 7/31/80

3 Not used or sampled Section 26 2/27/91

4 F-i or F-2 Section 27 3/13/91

5 B-i Section 27 9/13/83

6 R-2 Section 27, completed 2/9/84
to 43 feet

7 R-1 Section 27, completed 2/9/84
to 40 feet

8 I- Section 27 4/15/94

Well records are not available for R-3, M-I, and F-i (or F-2).



* . .. .. ,

...-. .-. - -..: WATER WELL RECO R Fm WWC-S -KSA 62a-1 212"........ . ..

P{]LCT__F WATER WELL..' W,' Fr , -' *4. ebnNme or ag ub

stpne d dire0i n c'earest ity street address of well if located wlthn city.
-i~ ~ ~ ~~~'7 k'"•""",.i " '"//

- WELL OWNER:: ....... .
St. Address',, Box o ard t Agric re on of Water A

q01w State, -ZIP Code ~ ~ . ~ ~ -lcto ubr
_I .j . d Wpiao N ...
.Lj LOCATE WELL'S LOCtiON WITH 4 DEPTH OF COMPLETED LL...'. ?..9. ft I L. . .'CAPL TE "X N S C IO O . ft. ELEVATIOh : .... ... ............................

_._A"X _NTO X r ..Depth(s) Groundwater Encou r "e . ........ ...AN"". ..IN.SECTION..O... £.V.. . .. " ' " "".".".......

WELL'S STATIC WATER LEVEI .. ft. below land suriac measured on mo/day-yr 1 C) .. %.

" . . NE. " ," Pump test data:.. Well water was' .......... ft. :after ............ hours Ir ng .
.t .t. Yild.. .. pm: Well water wn ft, je .......... hours pumping -

SI .Bore Hol ..Diameter .. i . to ....... . . t.. and.. ..... In. to. ... ..
SI .. . I • WELL WATER TO BE USED AS: 5 Public water supply 1 Air conditioning 11 Injeition well

5 c 3 Feedlot B Oilf'eld water supply 9 Dewatering 12 Other (Specify below)
• 2 Irrigation 4 Industrial 7 Lawn and garden only 10 Observation .

F I 1 Was a chemicalbactldloglcal sample submitted to Department? Yes ............ NO ..... ; yes. 5 o!dayyr sample was!
" .. __5_ mitted Water Well Dlsln d? yes .. No

7-sTYPE OF BLANK CASING USED: . . . 5 Wrought iron. - 8 Concrete tile ...---. CASING JOINTS: Glued. • Clamped,....
1 _S~t. J 1 3 RMP (SR) • 6 Asbestos-Cement 9 Other (specify below) Welded ... ..........

"a 4 ABS 7 Fiberglass ........................... Threaded ...............
. a sing di m et r . . .. in. to ... .......... ft., Dia .......... ..In. to ............. ft., Di . ............. in. to .............

i Casing heIght above land surface i ,......... in., weight ............. . .. l ,bs./ft. Wall thickness or gauge O.. . . .
FTYPE OF SCREEN OR PERFORATION MATERIAL: 1 -i0 Asbestos-comint

1. Steel. 3 Stainless steel . 6 Fiberglass 8 RMP (SR) 11 Other (spibFy) .. .
2 Brass- 4 Galvanized steel " 6 Concrete tile 9 ABS ' .1? None tJed (open hole)

I'SCREEN OR PERFORATION OPENINGS ARE: S Gauzed wrapped "6 aw Cut 11 None (open hole)
1 Contir ous slot 3 Mil slot 6 Wire wiapped 9 Drilled holes

Louvered shutter 4 Key punched .. 7 Torch cut " 10 Other (specify) .......................
EN-PERFORATED INTERVALS: From t...... ft. t ..... . . From ................. ft. to ...............

from to........ ft.. From . ............... to...............
GRAVEL PACK INTERVALS ..rom ft. to b .ft., From. .... ... to.................

From ft.. From- ft. to
l.. GROUT MATERIAL--1 Neat cement C grout 3 Bentorile Other ................ . .
Grout intervals: From. .. (2 .L.r ft..... t to .. ......... __________________________ft. O r . . ..t., From ............ ft. to..........
What is the nearest source of possible contamination: 10 Livestock pens 14 Abandoned water well

I Septic tank 4 Lateral lines 7 Pit prIvy 11 Fuel storage 15 Oil welliGas well
2 Sewer lines 5 Ces$ pool 8 Sewage lagoon ,12 Fetiizer storage 16 Other (specify v.low)
3 Watertight sewer lnes a .eepage pit 9 Fear "..................

Ditecrion from well? How__ _ _ _ _feet?_/____ __....___ __"_.. ...__ _....

FROM TO LITHOLOGIC LOG FROM -LTHOLOGIC LOG

.. . .

.- -7
r " "."" , ' " . " ' . , - -"-. . ".

a- .,. .. 7 .

_ _ _ __ _ _ _ _ _ _ _ M ade from best DIII N o

vavai
______ _________ available copy ____

..... .... . . . . . .. .

roOTACTR'S-bR LAN 1 E S4 RIF TION' I

.. -AN'"" ERT ..... 1 . .. .. . j .q sree , (2 . ... . . . . ..l. ,,..)' d'

AMTRUCT1O94 Ujvwntrob All enP ASE Q ;§411_bk Uanyrs ,O* I



S-- .. WATER WELL RECORD Form WWC5 KSA 828-1212 ...

OCATION OF WA~tR WELL Fraction Sectio Number TonhpNme .- ae
% NW V,27 T S" 4

rnearest -to wn or 'ty? .4- milleste. "st4 ,---..4:re'"'.:, it.... .. "-..
w.K~rec. i ER... •..of.Jun"eion-C.: ..- '-... - - .-

• -. 
.....- . .. ..

1dress, Box Juncti.on Cityi, KansasNube?.

DEPTH OF COMPLETED WELL. . .-. ft. Bore Holiaet. 9 .. . .. .. to- ',?- nd :'.

11 -Water to be used as, 5 Public water supply A V8 _"cwr wei:~ig-

1 Domestic - 3 Feedlot ' 6 Oilfield water- 1nW, Speif

2.Irrlgation.. 4 Industrial 7 Lawn and garden only 0 Observation we-.... ,-. . . 1% ... ..

Ir..taticwater •e.el.:. - - ": - ai : :a : land surfacewp o-:' """

ata" water was.after
.- - Well .w ter was M - t .after , -;j-- f"-

TYPEOF BLANK CASING USED: .- r -. Crete zile , ::.

~ ol - 3 RLAP (SR) . Zk AsbestoszCement 7. ' I.ttjUII We7 JW..y

-PVC- . - .-4 ABS ass-.- ergas. '.. "-' ..

nkc" -"n- -. ..dia1ft " ".- "m"' ' '"

s.iheight above land surface.. .. . w in.£ we.ght .- I/%%%%...}.-.t ..c ',gaugeNo

P-E-*OF SCREEN OR PERFORATION' MATERIAL: !A-. PVC L5* --b"st:"Ie""

steel 5 Fiberglass 8 RMP (SR) ' q " ,.. , OtheNfy( ~
steel - L ocreLeb.e. SASS Z '-: 2n1sd

.. ..- . .. - .: ..
~enorPerforation .. .,,- - -5-aue wbole..)''-":::;

~~1 Continuous slot *~ '~ ~ 35--Gaued wrapped . :8'awut: tlr 1,
Mill slo t *-z V6 Wire wrapped 9DildOIS '

2 Louvered.shutter 7 4 K".. nhKe ed 7 Torch cut -._ ,specify
5

"" ""i";

-een-Perforation Dia . :' . .n"to ". .. .. . .Dia- . _72.1 .- .in, o -.-. .  -
. . ..... t. ... .. .... :t f.....' F. i. ;, , .

-ew--Perforated Intervals: From. .. " t . ,.- t. . . .

ft...... .. J. t. . ..... .. .- -"F

ivel Pack Intervals: oFro:.' 4 .:1..... ... ft. F to ft..rFro".: f

ist is the nearest sourme of possible contazinination: "-: :-. - 0 ue"toag:" Abndne....1 V~

ft . to ..OFvet 4°:: 4
... . to. . ..... ::.. .

-1 Septie tank " -4 Cess pool . 7 Sewage lagoon 11 Fertilizer storage .15 Oil

2 Sewer lines 5 Seepage pit 8 Feed yard 12 Insecticide storage 16 Other (specify lw)y .

3 Lateral lines A- .6 Pit privy 9 Livestock pens 13.Watertight sewer lines

ecion from well ....... .. a...- '. How many feet ....... 25 Water Well Disinfected Yj No
,s a chemical/bactenological sample submitted to Department? Yes......................... ... No --. AI:ff: yes" e sample

s submitted .... month ... day.............. . Pump Installed? .... .,,,

'es: Pump Manufacturer's name ........... .... Model No ................ HP .......... .. Vo -

pth of Pump Intake ........... ..... . ...... ft. Pumps Capacity rated at .......... . .... /m .1w.

e of pump: I Su.2 Tur 3 Jet .4 Centrifugal 5 Reciprocating %'.6Oth
CONTRACTOR'S OR LANDOWN ,IhTFlCATON- This water well was (1) constructed.-(2) reconstructed. or (3) plugged under my jursdiction and.

ripleted on .............. ... ....... month.d................ .... -0 ' yar

$ this record is true to the best of my knowledge and belief. Kansas Water Well Contractor's License No ..... " .... ....

s Water Well Record was completed on ........ -...... month day .... year'_under the
-neof Rader Drillni CO. . " - " y (signature) .: -, , . .-.. . ,, , .. 4

LOCATE WELL'S LOCATION FROM TO LIThOLOGICLOG FROM TO - UTH.OGIC L

WITH AN "X". IN SECTION - ... .. ..-. - -. ......... .- "" " -. .. -..

BO : -,:-. --r -.

' :, ... _"____-_ : ___ I__ C': -,,,',.t : "....:- .. -: i -. 4bJ - I

i~is)Gounwaer nconteed i:.............. >.-.. '• •. ,",,* -.- .i
.... " "' ~ ~ f.2... .... .- .:..1........ft- U:s eeo.;d she,;,-

.TUiO S Us" yene rbl n e. lea, . -I: , .",, pes imyan RITde::.Pes ilh blaniw . ieordcetheo, retanw--.SndiV u

'i oe o you reors ' ...... . '

.- .o.. -

EtTIN , '-L'l,. - ..a._. l-..,"'"od i J lf l~l

-( e' 1:..... " 3 " ""2 9
s) rou~~~~~~~o'wat ~~~~..1. ... ... . :.I.4... . L .- w nd e

:- I N: Us yeee rtelgitpn rmyadPIjed.Pes ilI lnkudrieo oel d

9"s onGfrou wr E co untere 1.... ...L2. . ... .ft3 . n111. _ . Ill"
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.... . . wATER WELL RECORD Form WWC-5 KSA 82a-1212 h .
LOCATION OF WATER WELL: FSeto Nmbe Towpdf Number ROe Number

V4 T f IR nW

WATER WELL OWNER: / / Ar SC eP
F Addres, Box Sa A or of Agriculture, Division of Water eor

AN "X7' IN SECTION BOX:-

L O A TE W ELL'S LOCATII' "ITI 4r D rpf 'o COM PLETED W ELL ... ...... ft. ELEVATION: .... ;........ ...... ...... .. ..... . ..
N Depth(s) Groundwater Encountered 1. .. " ......... ft 2"................. ft 3 .................ft.,after...........hurs.pumpin

WELLS STATIC WATER LEVEL. ft. below land surface measured. on mo/day/yr ................
E - - Pump test data: Well wter was f. after ........... hourspm

-Est.-YEs lde : Well water was .... ft. after ............ hours pumping g,

".Bore Hole Diameter... ... . in. to.. ......... .to...............ft,|
W Ij - "-j"- E WE, TO BE USED AS: 1ic I Injection well

-- 3Feedlot 6 Oil field-watei, supl-9 oatrg1

- 2 Irrigation 4 ,ndustrial 7 Lawn and garden only 10 Monitoring well ............. ..;' ..............

I Was a chemlcal/bacteriological sample submitted to Department? Yes ........... No ......... ; If yes, mo/day/yr sample was sub
- .. - mitted Water Wen Disinfected? Yes No

TYPE OF BLANK.CASING USED. 5 Wrought iron 8 Concrete tile CASING .101 Clamped ...
L~&el~. 3 MP (SR) 6sbto-Cement 19 Other 3 ifbeo)Ij'i. -

PV -
°°  7 4 ........ ..... ....... . .... . ........... .

an4 casing diameter .... Y ...... in* to. ...... ft., Dia ............. in. to ............. ft., Dia ........... in. ........... ft
asing height above land surface. i........ i. weight ........ lbs./ft. Wall thickness or gauge No.
YPE OF SCREEN OR PERFORATION MATERIAL: 10 Asbestos-cement

8 R P SR .... . . . . . .

1 Steel 3 Stainless steel 5 Fiberglass 8 RMP (SR) 11 Other (specify) ...................
2 Brass . A Galvanized steel 6 Concrete tile 9 ABS 12 None used (open hole)

ZREEN OR PERFORATION OPPE. ARE:, 5 Gauzed wrapped 8 Saw cut 11 None (open hole)

SContinuous slot MIll sc f - 6 Wire wrapped 9 Drlled holes.
2 Louvered shutter 4 Key punched 7 Torch cut 10 Other (specify) ..........................

CREEN-PERFORATED INTERVALS: From..... ftO . ft., From ................. ft to ..... .. ...... f

From .............. ft. to ...... ......... ft.,From ............... ft. to..... .. ......... ft

GRAVEL PACK INTERVALS;. From .... da .0 ...... ft. to... 1.0.......... ft., From ................. ft. to ............. ft.

From ft. to ft., From ft.

GROUT MATERIAL: 1 Neat cement 2 Cement grout tegtn . 4 Other
rout Intervals: From ..... ft. to ...2 0 ..... ft., From ............ ft. to . old" From. .......... ft. to ............ ft.

Phat is the nearest source of possi e contamination: 10 L ock,'lens 14 Abandoned water well
1 Septic tank4 7 Pit prnvy / ]in1 Fuel stlr 15 Oil well/Gas well
2 Sewer lines 8 Sewage lagoon / 2F stAg1 16 Other (sfy below)-j

3 Watertight sewer lines 6 Seepage pit 9 Feedyard 13 1c destoige . ....... :.-r .................

irechon from well?
FROM TOI FR PLUGGING INTA ALS

I~tr

_ _" o & _ _ MAR 0 19917a "e i r ,-"I S. N ,F
. 41 ,v h , ft -i . .I

~~TRACO~i~S R LAN ERS'VERTIFIATbON- This water wel,;'W TTcr~'s "nR LANter w, (1)cntre ) reonfted or (3) plge undee-lr m and was
on (mo/ ).. .......................... this record is MOutothe best a Kansas
Cntrec'5s License No ...... " This Water Well Record was comp on (day .

ider the business name of h F b

ti5TRUCTIONS. Ue iypewmw or be por pan PtLAS PRESS FIRULY v%1 PRINT dwatly. Piesse 11,ott owieiae w od e doe w~u 10P *coies ae Na
0 Hoeft wx Envervvt Bu re of Water. TOapea KUas 66620-7=. Teephone: 0t32913.&45. one wATWELL W NV0R en = 610crw .

- Referen= 45
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WATER WELL RECORD Form WWC-5 KSA 82a-1212
LOCATION OF WATER WELL: Fraction Section Number Township Number Range Number

% &' o . 7 T / S) R
stanc ad~ 9 *located wihn iy? p Zox ~ 04 0 4,Fv

WATERWELLWNER: ,
F Address, Box # : Bo. S d . Board of Agriculture, Division-of Water Resource

i .(a, ZIP Code : - 0 1.,, er u - Application Number:

LOCATE WELLS LOCATION WITH 4 DEPTH OF COMPLETED WELL .... ft. ELEVATION: .....................................
AN X IN SECTION BOX Depth(s) Groundwater Encountered 1 ; 0 .......... ft. 2 .................. ft. 3 .................. ft

I I WELL'S STATIC WATER LEVEL. ft4 ..... ft. below land surface measured on mo/day/yr ...................

NW NE-- Pump test data: Well water was ........... ft. after ........... hours pumping ........... gpm
Est. Yield .2. 4). gpm: Well water was ........... ft. after ........... hours pumping .... ; ...... gpm

" I E Bore Hole Diameter. .-A-. . in. to. .$4.9.... ft., and.................in. to ............... ft.
I I WEL TO BE USED AS 5 Public water supply 8 Air conditioning 11 Injection well

I " Dom 3 Feedlot 6 Of field water supply 9 Dewatering 12 Other (Specify below)
SW S2 ImgaI h' 4 Industrial 7 awn and garden only 10 Monitoring well ................................

I"1 Was a chemical/bactenological sample submitted to Department? Yes . No....... ; If yes, mo/daytyr sample was sub

_ mitted Water Well Disinfect No

TYPE OF BLANK CASING USED: 5 Wrought iron 8 Concrete tile CASING DJD,,M, Cla ed.
Steel 3 RMP (SR) 6 stos t 9 Other(specifybelow) Wed ..................

!setsCement WeOted.................
-- 4 ABS 7 Fiberglass ........................... Threaded ................

a am e ter . . .in. to . 0 ..... ft., Dia .......... in. to ............. ft.. Dia .............. in. to ............. ft.

acing height above land surface ..... af. ....... in., weight c.-.. ............. lbs./ft. Wall thickness or gauge No. .................

YPE,OF SCREEN OR PERFORATION MATERIAL: 10 Asbestos-cement- :Stel3 Stainless steel 5 Fiberglar
Steel 3 S s ss(SR) 11 Other (specify)....................

.2 Brass 4 Galvanized steel 6 Concrete tile 9 ABS 12 None used (open hole)

CREEN OR PERFORATION OPENING RE:/4 , 5 Gauzed wrapped 8 Saw cut 11 None (open hole)

1 Continuous slot Mill lot 6 Wire wrapped 9 Drilled holes
2 Louvered shutter 4 Key punched 7 Torch cut 10 Other (specify) ..........................

CREEN-PERFORATED INTERVALS: From ...... C, .. ft. to .... ,) ........ ft., From ................. ft. to .................. ft

From ................. ft. to ................. ft.. Fro m ................. ft. to .................. ft.

GRAVEL PACK INTERVALS: From .2 0 ....... ft. to .... 4/L . ......... ft., From ................. ft. to ................. ft.

From ft. to ft., From ft. to ft

GROUT MATERIAL: 1 Neat cement 2 Cement grout 1 -- entonite 4 Other .....................................
rout Intervals: From ..... ... ft. to..20 ...... ft., From ......... '7r.'to O //'lp From ............ ft. to ............ ft.
rhat is the nearest source of m ination: 10 Livestelfpens 14 Abandoned water well

SSeptic tank lines 7 Pit privy 11 Fuel storage 15 Oil well/Gas well

2 Sewer lines 5 ss" 8 Sewage lagoon 12 Fertilizer storage 16 Other (specify below)

3 Watertight sewer lines 6 Seepage pit 9 Feedyard 13 Insecticide storage

irection from well? 4#"Z4 / " ' _"___ How many feet? 20
FROM TO LITHOLOGIC LOG FROM TO PLUGGING INTERVALS

0 -So I /

_ Ii _

DIVISION~ OFr.
ENVI.'1RON MENT

C"TRCTOS O LADOW~RSERTFI~C~4Thi waer ellwy( trcte,>7 econstructed. or (3) plugged under my jurisdiction adwas
' ion (mo/day/year) .... ./~ ........... hthis record is true to the best of mry ~Poke~aee Kansas

ater Wvell Contractor's biense NoThis Water Well Record was completed on\,(mo/dayiy) oO0
ider the business name of by(inature)

iS'rRUCTIotNS Um. iymml or or or pw W fEASE MESS FIRUL V &V PRINT do~ly P-ilil in Maka * tlei m or I I -d Vi coou . bPS Ksma ODepWo
ci H~Vi --or-- wn .Bueau, of Water. Topek.a, Karta ls6ow-72 I.ohn g1.. send one to WATER WLL OWNER and mim o youracde

Ave Referenice 45
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WATER1AWELL RECORD: rmWC5 KS 82Ek-1212

.C~A E WEL 1 F% Section NumberT Numow Range Nme
.O "O WATEFRW . ..- .Fracto . ..... . ... .:jN m Tonship Number .Iurig* :"

w wlv 4n6ieto ronnaettwn or city stree adress of well If located within cly7 4 . -A 4C)F .7oVjj~j u

~F WELL-WNER Oophi4,j) A. BUcfht
#drs~x 7/ ~4 % Board of Agriculture. Divsion of Water Rsum

1, biate, ZIP Code -ApplC ~ication Number:
.OCATE WELLS LOCATION WTH4 DEPTH OF COMPLETED. WELL ..... k ELEVATION: .. ....... "...

% X,, -INz SEC o N B I .. .- 1."I .

• ...N_ Depth(s) Groundwater Encountered 1 t .2 ................. 3..
"" .. . . I .' WELLS STATIC WATER LEVEL... . . below land 'surface measured on motda./yr .. ; .. , -

- I ' . Pump test data:- Well water was .. ft. after,............ hours pumping gpn

_- '- . Est. aYield .... gpm: Well water. was . ... after :..... ours pumping gpm
' 7. -1 t. . i -. ore: Hole Diameter .. :. .In. to.' . .It..: and............... toft.

... ,I.-...-- . . WELL-WATER TO BE USED AS: 5 Publk. water supply' a Air conditionin . 1nein well -

.I: ,:: , ,- ... -: : 1 3 ; 3 Foo . 6 field wter supply ..9 Dewatering 12 .Oher.j.pec ow)
SW mgat Irion -4 Industrial 7..Lawn and garden only 10 Observation.well

_._... . - Was a chemiobacteriological sample submitted to.Department? Yes, ...... f..... a ;.. .Ifyes. m/dafy/yr sampli wasBut
__ __.-__ ...... -;tted ," ' Water Well Disinfected?. Yes.. . No

TYPE OF BLANK CASING.USED:.. 5.Wrought iron .- : ;-rcrete life t . .. CASING JOINTS: Glued - iri..amped -.

. Steel 3. RMP (SR) - . Asbestos-Cement 9 Other (Siecify below) - '-Welded. ., .

4 ABS .. 7 Fiberglass e.................... .............. * Threaded,..: .......

tr.. n. . . ... , Dia .... t... . to . .. Dia.. .. . . .. to fL

-si"height above land surface.-.... . ,; .in., :weight ........... . . 'b.s.At. Wall thiclness or.gauge No.

PEOF SCREEN OR PERFORATION MATERIAL: -.7- PVC'. 10 Asbestiseement .:.:

tI eel 3 Stainless steel 5 Fiberglass 8 RMP (SR)..... - 11 Other (specify).,.. ..

2 -Brass 4 Galvanized steel .6 Concrete tile . .. 9 ABS " . 12 None used (open hole)

REEN OR PERFORATION OPENINGS ARE: 5 Gauzed wrapped '. . 8 Stw c ' .11.None (open hole):.
,.I Ccntinuous slot 3 Mill slot 6 Wire wrapped 9 Drilled .holes

Louvered shutt4 7 rtKey punched ..7.Torc.. 10 Other (specify) -.

REEN-PERFORATED INTERVALS: From.. ........... ft. to .............. :ft, From ... ...... ........ ft to. ........

From ................. ft.to .. . ft., From ................. tto.. ................ I

GRAVEL PACK INTERVALS: From ...... .. ....... ft. to. .7- .ft., Frm.................. ft. to ........ .. t.

From ft. to ft., From ft.o - ft.
GROUT MATERIAL: 1 Neat cement 2 Cement grout 3 Bentonie- 4 Other ...................................

xt Intervals: From ... ... ft. to ...'.0........ ft., From ............ ft. to ........... ft., From ............ ft. to ............ ft.

atis the nearest source of possible contamination: 10 Livestock pens 14 Abandoned water well

I Septic tank 4 Lateral lines 7 Pit privy 11 Fuel storage 15 Oil well/Gas well .

2 Sewer lines 5 Cess pool 8 Sewage lagoon 12 Fertilizer storage 16 Other (soecify below)

3 Watertight sewer lines 6 Seepage pit 9 Feedyard 13 Insecticide storage . .". " . .

ection from well? ,O H anyow feet? "260
ROM TO LITHOLOGIC LOG FROM TO LITHOLOGIC LOGO 4ToP £,eiL "___ _ _ _ _ _ _ _ _ _ _ _ _

Aig 27 o~iVe

/' . -,- ort-.n f t,, / .*.*" • .. ff

2$ 4 1- F 0Jw y

- ,. -,

: .4
* ' "_ _ F___ ' ' 'F8IC" .\I '

__ -___ :.-". : , : '__ _ _ _ _ _ _ _ _ _ _ _ _ : .-:L ,' .-*' .7.:

1ACTORtSOR LANDOWNER S CEN. Ths water we was• g" " ' (2),',onst"uct, (3)' u d dr, r.... ldc.,

..... ..... ed is tue to te best of ny ..dge ,

W V .TO a.O Ths Wt Weoo R was con , on2)
nam e f,€ . ,,) , ,..,,* b4.(..-n..,re k,'

tRUCTIONS: Use typewrter or ball point pen.'PLEASE ?ESS FIRML Vnd PRINTclearly. Please fill in blanks, underline or circle the orect answe.. Send top
*ooxpies to Kansas Depaniiwnt of Health and Environihent Division of Envirorvnient.Envlrprtmerftl Geology Section, Topeka, KS 6662. Send one to WATER W&IL
fNER end retain one for your records. - Refrcrc. 45
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, .wATER.m.. - .EL ,.. N .. - ... . ,Numb
. . ... .... .., .. .. . .. ... . . .. ...... .

tai~c on~rnor city stetaddss of .e ictdwt~ iy? ~~' U ~ ~ $

, +,:zIP Code ....,-3U . ~ 'I+ .:. ...- ..: .- ;- .. .- u......... . ., ,-

aO A E E .S :C 'ON W , .. . .. . .. . .. . .. ". . ...'" . . . ; 7" 7: + "

TEWELS LOCATIONW 4 DEPMTH OF COMPLETED WELL:... ft.EEVATION -. ' ..W I- A SECTION BOX:'"," ""
X~BEC1Qt4 BOX ept Ah(s) Groundwater Encountered.1. . ft. 2..

WELL'S STATIC WATER E ..-i . . L below land!sfc measured on mo/dwy ..£j..2 ..

T -- Pump testdata: We awater was i... ft. after:.". --. hours pA
. . - N" - Est Y ed o D m p: WeV water o as .. . t.' after.. . -. . s p..,0i .

Diameer_ I An-t0'

WELL WATER TO BE USED AS: 5 Publ-c ater.supi-.8 1. Injectio . J
Doetc6.4 ii watrsupplDean bo 29hr~el3 3Feeclot. tOil1-e-4

, .Irrgaton 4 Indu tral -7 .Lawn and garden only 0 Obse weU A

"" Was a he~. aica -ologcal sample submitted to Departnent? Yesl...." . ' If Yes.
..____ ._ -__ .- __ i"id+: . - "" -. :- WarWeINA-nfected? .Y "-

TYPEOF 6I~N CASNG SED' * - 5 Wrought Iron - oncrete tole, - O-'ASW.JlN1Sle

- FAetos-Cement :Other . , .I.belo. -. ' . ..
Stee .. . '- .... EI...... .. .-R). .. . . . ..-. ". . . . . ... . " ;. .. . ..: - .. .

* ABSiegls ... i reade
.adiameter in to. . .. . ft.,I ia > .. In to.. -.. .. ft.,Dia . . . to

81 ht.above land su ace. . . .... 'n.wght... ........ ... .. o'.auge No. %

.SCREENOR PERFORATION MATERIAL: .. "'-. 10.Ases ent 1
. 8t .... . 3 a . lnless steel - . 5 .Fbergass 8 RMP.(SR) 6-X t herspe f)- .;

Ga..ani.ed:steel S.Concrete tile 9ABS . 12 N.ne used (ope.hle
:REEN ORPERFORAI PENINGS ARE: . • 5 Gauzed wrapped . . 8..wi . 11 None (open

-Connuous slot 3 Mill slot - 6 Wre wrapped ' 9 Drilled . ' : , . .

Lu dshutter-. 4 Key punched 7 Torch cut . 10 Other (specify) .. .-
REEN-PERFORATED INTERVALS: .. From-.' ... to. . .t From - t. .-

-. .. . .. .- - .- , -N .. n. t ,,
F . From .................. ft. to ......... ft.,Fro ... ..... . 1 to .

;RAVEL PACK INTERVALS: From ... ......... ft. to ... ............ ft., From............... ft to . ..... .'.

• ., " - " " From ft. to ft.,From - -ft. to. - , . ..' . .
GROUT MATERIAL, 1 Neat cement 2 Cement grout 3 Fenonite 4 Other......................... "

-ut intervals: From.... ...... ft. to .. I . . . . . . . . ft., From ............ ft. to...........ft..' From........... -.ftlo. ... ". '. ft
,at.is the nearest source of possible contamination: 10 Livestock pens 14 Abandoned water well

I St(, ank 4 Lateral ines 7 Pit privy 11 Fuel storage 15 ONi welVlGas.,e'..i .

.2 Sewer lines 5 Cess pool 8 Sewage lagoon 12 Fertilizer.storage .16 Oher (spec. below)
3 Watertight sewer ines 6 Seepage pit 9 Feedyard 13 Insecticide s e . ........... .

acti on from well?l A/ How rr any feet?: .  " ' : + :"'- ."""',

ROM _ TO LIHOLOGIC LOG FROM TO LITHOLOGIC LOG . " . .

iO 2.0 ,_____ .elo :-' '.""4'."

Io I t3 C -:.+ ..', .. _,_._. ...._-_

0 .200.

a - 7x4

C- -ATORS OR LANDOWNER' MfTION: This water-well was~ () l
r o (mo/day"y"ar) ... ....... this recor is tWe 116 beet f, . . "
terWed Contracioes Ucoense No- F' .TsWtr elRor as completedonb 3 P

.er the business name , ,. I -:..- .: : -. ,,.2" """ '--by'(a.atre'- '

.TRUCTIONS. Use typewriter or ban point p.PLEASPRESS F+.L.and R d--eary. Pleas fill I bas, underie or crcle the co we.mSei m 1
ee copies to Kansas Deparnent of Health and Enrvironment. Division of Environmeq~nvronrma GogySconTpeaKS66.Sndnet9AER WELL
VNEP and retain one for your records. gWC~tC~ Gelg -tmTpkK 6M edoelWT
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-WATER WELL RECORD For WWC-5 KSA 82a-1212
TKINOFWATER WELL: atEion Fo . Section Number "Number Number"'CA" T",;QY O.F" .WATER" W'ELL- t'YI"" 2 .:f Township R

6:4-at~~~x. 0( I. 4 4 i 4nbrN tow rl iy WetadessofwIflotdwincty? .,U CiTy'

WA*Ej PWER: rT: C. '# Rat ', ko.,;.:-- - ; . .i. .XAA.C ;:! ;  .

W,!'W # ' , Bo0 Z.- Board of Agrculture. Division fWater Resouro
,. ,P ": T'uI .la C 't ApI plication Number:

•lCATE WELlS LOCATION WITH 4 DEPTH OF COMPLETED WELL. ft ELEVATION: ............... . - .......
_____" N BO X Depth(s) Groundwater Encountered 1...e . .ft 2................... ft 1 ...... ft.

I I WEL'S STATIC WATER LEVEL. . ft. below land surface measuredoan mondayyr ......
Pump test data: la s . .... 1t. ..

•. ."-W -- -- N E -- " Well water" "or pumping, " "" "" '" ' " ..
Est. Yield ... gpm was ........... ft. afterpng ....... g

___ -.. I Bore Holeiameter..../..a....m. to..... ........ *....ft., and n. to,...;.
• . -. --I " WELL WATER TO BE USED AS: 5 Public water supply 8 A i 1n." .

I Domestic. 3 Feedlot 6 Ol field water supply 9Dewatering. 12 pthei. (Specify below)
.. ,. ... 2 Imgation 4 Industrial 7 Lawn, and garden only A0 Observation wen:-. . ..........

Was a chemical/acteoogical sample submitted to Department? Yes... g.... , . .esmo/day *.sahvi wa-.s. ul5
__ __ __. 1- mitted . Water Well Disinfected? '-.. '.

YPE,OF BLANK CASING USED: 5 Wrought.iron 8 Concrete tile - .CASING JOINTS: Glued .- 0..clane ..am.ed
1 Steel - 3 RMP (SR) 6"Asbestes-Cement 9 Other (specify below) ... Welded

4 ABS 7 Fiberglass .'Threaded........
nkc casing diameter ...... ...... in'. to.........................in. .... I..tfDa.."....

Sheight above land surface . in., weight .................. . bsJft. Wall thickness or-gauge No .

PE OF SCREEN OR PERFORATION MATERIAL: 7.P= -- 10 Asbestos-cement
,1 Steel. 3 Stainless steel 5,Fiberglass 8 RMP (SR) . 11 Other (specify)
;2.r ass 4.Galvanized steel . 6 Concrete tile. 9 ABS 12 None used (op n hole) .

REEN OR PERFORATIONPPENINGS ARE: 5 Gauzed wrapped 8 s 11'.None (open hole)
1 Contlnuousslot 3 Millslot 6 Wire wrapped 9 Drilled holes "

-2 Louvered shutter 4 Key punched 7 Torch cut 10 Other (specify)............-... j *' ;.
,;E'EN-PERFORATED INTERVALS: From .................. ft. to11 ........... ft.,F .. ........... ... ft

From ................ ft. to ............. t, From ................. . .
RAVEL PACK INTERVALS: From ..... 14) .... ft. to ................. ft., From . ft. to....

From ft. to ft.,From ft. to ft.
GROUT MATERIAL: I Neat cement 2 Cement grout 3,J&Mgjp 4 Other ........................
.tlntervals: From... . ..... ft. to ..J.P....... ft., From ............ ft. to ............ ft., From ............: ft. to . . .....ft.

-at is the nearest source of possible contamination: 10 Livestock pens .14 Abandoned water well
1 Sepctank 4 Lateral lines 7 Pit privy 11 Fuel storage 15 Oil welVGas well
2 Sewer lines 5 Cess pool 8 Sewage lagoon 12 Fertilizer storage 16 Other (specify below)
3 Watertight sewer lines 6 Seepage pit 9 Feedyard 13 Insecticide storage ...... ...... 4 .....

ection from well? How any feet?
ROM TO LITHOLOGIC LOG FROM TO LrTHOLOGIC LOGo 3 toP ____._ _

I /0 CI ,bre ,. "
10 S ,0 -. .

.- , ... ,, , , .

.:"m/dyyar . 9-, t .. ................ ... nd,..edi .otebst.m..e-ean.-e.;f-4Kansas,
te elCnrco'sLcneN. '' '. Thi Water Wel Record was oopee on (m :y4r IU.A ./4:i :-

7of

.. . .. . .. . .. . .. . .. . .. . .,..... . t; t

te Wel .-..a:~ Licens No. .-....... K4'.

,_- " 'roR'SOn LANOWN 'S ~rpmCAON:h"r Water Well R(cord,", was coplte on() u~.un"m n a

3'TRUCTlONS: Use typewrtor or ban] point pen, PLEASE PRESS FIRMLY and PRINTclearly. Please fill In blanks, undertine or circle the oorrn answers. Send top
ge copes to Kansas Department of Health and Environment Diiso of Envlronmen Envi 5rtta Geology Sectio, Topeka. KS 66M2. Send one to.WATER WELL
,/NER and retain one for your records ".rec 45
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DATA CONTROL FOR1 /7-

PROJECT NAME:~ FORT RILEY INSTALLATION-WIDE SITE ASS iLSSMENT

PROJECT NUMBER: XA-1098-91 Colract I

DELrv7MY / TASK 0: Delivery order I Task I

AGENCY / TITLE: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DATE / TIME / PLACE: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

RECORDER:_____________________________ ____

DOCUMENT TYPE: MAP____ DRAWING DATA

LEGAL LETER __ REPORTAM&O____

RETRJOEVAL.-
POST AREA: BUILD. NUMI NAME: ______________

DRAWR / CABINETI/ BOX:

DOCUMENT NUMBER:

SOURCE DATE:/72.

POTENTIAL AREA OF CONCERN.

POST AREA: _______

BUILD NUMd / NAME. _______________________

MAP NUM / COORD: _ _ _ _ _ _ _ _

SUBJECT CODE-_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

FORM QAOC#2 12/17/91
FT RILEY I=SALLATIN-wiDE AssESSMENT REVISON 2

Reference 52
I of 8



Custer Hill Troop Housing

Barracks Spaces 5,011
Barracks Occupancy 4,911

Family Housing Units

Sponsers
Dependents

Total

Population

Military 14,128

Civilian 268
Cc.ntractor 646
Dependent

Total 15,042

Facility Troop Auth Troop Exist FH Auth FH Exist

Fitness Center/Gymnasium 4
Swimming Pool 2
Tennis Court 3
Running Trail/Fitness Cluster 3
Running Track 1
Football/Soccer Field 14 2

Basketball Goal/Court 28
Handball/Racquetball Court 14 6
Baseball Backstop/Field 1
Softball Backstop/Field 28 8
Tot Lot/Play Area
Jogging Path
Volley Ball 28
Parks/Picnic Areas
Community Center
Shopette
Service Station
Theater
School
Snack Bar 4

Swimming pool in Long Gym is officially listed as a training tank.

There are two running trails. One has a fitness cluster. There is also a stand
alone fitness cluster.

In addition to snack bars listed, there are snack trucks which go to all
locations on the installation.

Reference 52
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Custer Hill Family Housing

Barracks Spaces

Barracks Occupancy

Family Housing Units 2,386

Sponsers 2,377

Dependents 5,817

Total 8,194

Population

Military 2,377
Civilian

i4

Contractor
Dependent 5,817

Total 8,194

Facility Troop Auth Troop Exist FH Auth FH Exist

Fitness Center/Gymnasium
Swimming Pool
Tennis Court 23 4
Running Trail/Fitness Cluster
Running Track
Football/Soccer Field
Basketball Goal/Court 48 24
Handball/Racquetball Court 48
Baseball Backstop/Field
Softball Backstop/Field 3
Tot Lot/Play Area 95 36
Jogging Path I
Volley Ball
Parks/Picnic Areas

Community Center
Shopette
Service Station
Theater
School 5
Snack Bar 3

All civilian and military personnel working within the Custer Hill Family
Housing area are included in the total population for the Custer Hill Troop
Housing Area.

Schools consist of four elementary and one middle school. All schools are under
control and owned by USD 475.

The Burger King restaurant is counted as a snack bar.
Reference 52
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Camp Forsyth

Troop and Family Housing

Barracks Spaces 2,485
Barracks Occupancy 921

Family Housing Units 465

Sporsers 458
Dependents 1, 137

Total 1,595

Population

Military 302
Civilian 23
Contract or 77
Dependent 1,137

Total ,539

Facility Troop Auth Troop Exist FH Auth FH Exist

Fitness Center/Gymnasium
Swimming Pool
Tennis Court 4
Running Trail/Fitness Cluster
Running Track
Football/Soccer Field 2
Basketball Goal/Court 7
Handball/Racquetball Court 9
Baseball Backstop/Field 4
Softball Backstop/Field 3
Tot Lot/Play Area 18 9
Jogging Path
Volley Ball
Parks/Picnic Areas 2
Community Center
Shopette
Service Station
Theater
School
Snack Bar

Barracks occupancy and capacity include the NCO Academy with a capacity of 250
persons.

A majority of the personnel occupying barracks spaces in the Forsyth area are
assigned to units on Custer Hill and are included in Custer Hill totals.

Soccer fields (4) and baseball fields (4) shown in the Family Housing area are
reserved for youth activities. Refeence 52

4 of 8
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Main Post

Troop and Family Housing

Barracks Spaces 587

Barracks Occupancy 575

Family Housing Units 273

Sponsers 274
Dependents 660

Total 934

Population

Military 1,666
Civilian 1,518
Contractor 264
Dependent 660

Total 4,108

Facility Troop Auth Troop Exist FH Auth FH Exist

Fitness Center/Gymnasium 1
Swimming Pool 1
Tennis Court 4 2
Running Trail/Fitness Cluster I
Running Track
Football/Soccer Field 1 1
Basketball Goal/Court 2 5 16
Handball/Racquetball Court 1 5
Baseball Backstop/Field
Softball Backstop/Field 2 4
Tot Lot/Play Area 11 19
Jogging Path I
Volley Ball 2
Parks/Picnic Areas
Community Center
Shopette
Service Station I
Theater
School 1
Snack Bar I

Swimming pool on the Main Post Area is located at the Leaders Club.

Parks and recreations are listed under Troop Auth but are open to all personnel
and family members.

The softball complex in Camp Whitside serves both the Main Post and Camp
Whitside. Rfenc 52
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Marshall U.S. Army Airfield

Troop and Family Housing

Barracks Spaces

Barracks Occupancy

Family Housirg Units 11

Sponsers 12
Dependent s 2O

Total 32

P'pu 1 at i or,

Military 941
Civilian 5 5
Ccnt ract or 37
Deperdent 20

Total 019

Facility Troop Auth Troop Exist FH Auth FH Exist

Fitness Center/Gymnasium
Swimming Pool
Tennis Court
Running Trail/Fitness Cluster
Running Track
Football/Soccer Field 1

Basketball Goal/Court 2
Handball/Racquetball Court I

Baseball Backstop/Field
Softball Backstop/Field 2
Tot Lot/Play Area
Jogging Path
Volley Ball 2
Parks/Picnic Areas
Community Center
Shopette
Service Station
Theater
School
Snack Bar

A majority of personnel assigned to MUSAAF are housed in barracks on the Main

Post Area.

Facility requirements for recreational needs for troops are recommended for PT

and for unit intramural activities.

Referencc 52
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Camp Whitside

Troop and Family Housing7

Barracks Spaces 84

Barracks Occupancy 84

Family Housing Units 1

Sponsers 1
Dependent s 4

Total 

Populat ion

Military 318
Civilian 5 535
Contractor 24
Dependent 4

Total 881

Facility Troop Auth Troop Exist FH Auth FH Exist

Fitness Center/Gymnasium
Swimming Pool
Tennis Court
Running Trail/Fitness Cluster
Running Track
Football/Soccer Field 1
Basketball Goal/Court 2
'Handball/Racquetball Court I
Baseball Backstop/Field
Softball Backstop/Field 2
Tot Lot/Play Area
Jogging Path
Volley Ball 2
Parks/Picnic Areas
Comnunity Center
Shopette
Service Station
Theater
School
Snack Bar

Shopette and snack bar (vending area) are located in Hospital.

Referen 52
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Camp Funston

Barracks Spaces 1,650
Barracks Occupancy

Famil / Housing Units

Sponsers
Dependents

Total

Population

Military 347
Civilian , 246
Contractor 229
Dependent

Total 812

Facility Troop Auth Troop Exist FH Auth FH Exist

Fitness Center/Gymnasi um
Swimming Pool
Tennis Court
Running Trail/Fitness Cluster
Running Track I
Football/Soccer Field 1 3
Basketball Goal/Court 2
Handball/Racquetball Court 1
Baseball Backstop/Field
Softball Backstop/Field 2
Tot Lot!Play Area
Jogging Path
Volley Ball 2
Parks/Picnic Areas
Community Center
Shopette
Service Station
Theater
School
Snack Bar

Military strength include 169 prisoners.

Reference 52
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DATA CONTROL FORM

PROJECT NAME: FORT RILEY INSTALLATION-WIDE SITE ASS iSSMENT

PROJECT NUMBER: XA-1088-91 Contract i

DELIVERY / TASK I: Delivery Order I Task I

AGENCY / TITLE:

,DATE / TIME / PLACE:

RECORDER:

DOCUMENT TYPE:- MAP DRAWING DATA

LEGAL LETTER REPORTIEMO

RETRIEVAL:
POST AREA: BUILD. NUM / NAME:

DRAWER / CABINET / BOX:

DOCUMENT NUMBER: 4~j
SOURCE DATE:

POTENTIAL AREA OF CONCERN:

POST AREA:

BUILD NUM / NAME _

MAP NUM / COORD:

SUBJECT CODE. ___________________

COMMENTS: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM OAQC#2 12/17/91
FT RILEY INSTALLATION-WIDE ASSESSMENT REVISION 2
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0 USATHAMA Site 8 Waste Treatment AreaThis is the main post sludge drying bed (9321265) included in PAOC Sewage
Treatment Plant and Sludge Drying Beds, Section 3.11 above.

a USATHAMA Site 9 Possible Piles of Debris and CasesThis site is encompassed in the ongoing study of the pesticide storage building(925/260) that is at the RI/FS level under a different program. It may partially overlapan area included within the PAOC Former Livestock Dipping Facility, Section 3.26
above.

* USATHAMA Site 10 Possible Landfill
This site is one of the Forsyth landfills (863/260) included in PAOC Former Landfills
or Main Post and Camp Forsyth, Section 3.8 above.

* USATHAMA Site 11 Landfill
This landfill is south of the Republican River and west of Grant Avenue in Junction
City (898/258) outside Fort Riley.

* USATHAMA Site 12 Possible Landfill
This site (935/280) is part of PAOC Former Incinerators at Camp Funston and Camp
Whitside and Adjacent Landfills, Section 3.7 above.

6.2 AEHA Report Dated 20 March 1992

A report entitled "Results of Synthetic Organic Chemical Survey for 1st Infantry Division(Mechanized) and Fort Riley" dated 20 March 1992 was submitted by Robert S. Ryczak
LTC, MS Chief, Water Quality Engineering Division of the U.S. Army Environmental
Hygiene Agency.

Highlights from the memo are as follows:

4. Water Systems. Fort Riley's portable water origiates from 14 wells. Six
of these wells serve the cantonment area, two wells serve Camp Forsyth, twowells serve the Tank Gunnery area, and one well serves Range Control. TheAw wells located at the Milford Recreational Area have been removed from
service. The well at Keats is in the process of being capped. The
cantonment area and Forsyth potable water systems are classified by
definition as community water systems (system which serves at least 15
service connections used by year-round residents or regularly serves at least25 year-round residents). The Tank Gunnery system is classified as
nontransient-noncommunity (NTNC) water system (a system that serves the
same 25 or more people at least 6 months of the year). The Range Control
system is classified as a private water systems (a system that serves less than
the same 25 people at least 6 months of the year).

6-2 
10 Augus IMl
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Exhibit 4 From AEFLA Memo: Significant Synthetic Organic Chemicals Detected, ug/L.

Well Location Chemical Initial Confirm

Cantonment Area:

Main Post #1 Methylene chloride <0.50 0. 70 B
Main Post #3 Atrazine M 1.26

Methylene chloride NY 0.60 B
Main Post #4 Atrazine NS 0.83

Methylene chloride <0.50 0.70 B
Main Post #5 Atrazine A15 1.13

7Tichiorofluoromethane NS 1.1
Main Post #6 Trichlorofluoromethane <0.50 1.7
Main Post #7 Methylene chloride NS 1.40 B

Trichlorofluoromethane NS 0.7
Camp Forytk"

Forsyth #1 Trichlorofluoromethane NS 1.0
Forsyth #2 Trichlorofluoromethane NS 2.2

Methylene chloride NS 0.90 B
Chloroform NS 1.9
Bromodichoromethane NS 2.2
Dibromochloromethane NS 1.0

Milford Recreation Area:

Milford Area Marina Butylbenzyl phthalate 10 NY
Milford Area Cazmpground alpha-BHC 0.37 NY

gamma-BHC (Lindane) 0.31 NS

Other Locations:

Keats Methylene chloride 1.8 B NS
Tank Gunnery-Mess Hall Trichlorofluoromethane <0.50 1.6
Tank Gunnery-Shower 7Tchlorofluoromethane <0.50 1.3
Range Control Trichlorofluoromethane <0.50 2.3

Methylene Chloride 0.64 B <0.50

NS - No Sample was taken for VOC Analysis
B - Compound also detected in the blank.

10 August 1992
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6. Discussion and Conclusions.

a. Even though TZHM's rarely occur in well water, it was found in Forsyth
Well #2 at low levels. The SOCS samples are usually taken at the wellhead,
before any treatment. Usually, the mawumn concentration of TI71)s occurs
after chlorination, when the chlorine disinfectant combines with naturally
occurring organic compounds in the water. THM concentration in the
water at point of consumption may be much higher than that measured during
the sampling. The EPA is considering reducing the 7771M standard to 25-5-
ugIL. The measured levels of TIMs do not pose a health problem.

b. Methylene chloride was detected in 7 wells during either initial or
confirmatory sampling (see Exhibit 4). In both sets of instances, methylene
chloride was detected in the blank and slightly above the detection limit.
Since methylene chloride was not detected in both samples and was detected
in the blank, methylene chloride is probably a laboratory contaminani and
is not considered significant at this time.

c. Atrazine was detected in the Main Post Wells #3, #4, and #5 during
confirmatory sampling at levels below the promulgated MCL Since there
was no initial sample taken for atrazine analysis, the presence of atrazine can
not be verified. Atrazine is a )4ter-soluble herbicide which readily migrates
and is one of the most frequent herbicide contaminants detected in
groundwater. Once atrazine has been detected, repeat monitoring must be
done during periods of likely contamination (I.e., after rainfall and/or
periods pesticide application) (reference Ic). The frequency of monitoring
must be four consecutive quarterly samples during each compliance period
until a reliable baseline has been established. Additional monitoring is
required to determine the extent and variability of pesticide contamination.
Atrazine at the detected levels does not pose signfficant problems at this time.

d. The presence of alpha-BHC and gamma-BHC was not confirmed in the
Milford Area Campground Well due to the well being skaled. Lindane is an
insecticide used to control wood Inhabiting beetl~s and seeds and for soil
treatment.foliage application on fruit and nut trees, vegetables, ornamentals.
timber, and wood protection (reference le). Since there is no water drawn
from this area for consumption, lindane does not pose a problem at this time.
However, If new wells are put in, the water will have to be analyzed for the
presence of alpha-BHC and gamma-BHC.

e. The presence of butyl benzyl phthalate was not confimed because of the
well at MUford Area Marina being closed. However, phthalates are used as
a plasticizer in the production of plastics and is a common laboratory
contaminant. The presence of butyl benzyl phthalate does not pose
significant problems at this time.

64 1 Aaaat 192
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f Tricidorofluoromethane was detected in eight wells during confimnatory
sampling (see Table 2). In two of the wells, trichlorofluoromethane was not
detected in initial samples. No initial samples were collected in the other six
wells. Trichiorofluoromethane is used as a refrgerant, a propellant, and at
a solvent to clean metal and plastic parts during manufacturing.
Trichlorofluoromethane is very volatile and a common laboratory
contaminant. herefore, the presence of trichiorofluoromethane Is
questionable and does not pose a problem at this time.

9. Recommendations.

Monitor all Main Post Wells #3, #4, and #5 for atrazine (paragraph 6c).
Check with the State regulators to determine if It has been detected in other
wells in the area. If atrazine is detected in the future, find a less water-
soluble replacement herbicide for any atrazine which is used on the
installation. Information concerning replacements may be obtained by
calling the DoD Pesticide Hotline, DSN 584-3773 or commercial (410) 671-
3773. Request State assistance if the source appears to be off-post.

In addition to the recommendations of the USAEHA, it is recommended (1) that the Fort
Riley well head area along McCormick Road (identified as Main Post wells #1 through #7
and Forsyth wells #1 and #2) be the subject of a hydrogeological study to determine the
ground water flow pattern in the area under different hydrogeological conditions (e.g., the
effect of rainfall, river stage, pumping rate), (2) that early warning wells be established to
monitor water moving towards the wells, and (3) that once ground water flow is
understood, this information be used in planning future development and land use. This
approach is discussed in Chapter 8.

10 August 1992
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COMMUNICATION RECORD

NMEETING MINUTES TELECON RECORD INTERVIEW

PROJECT NAME. FT RILEY INSTALLATION-WIDE SITE ASSESSMENT

PROJECT NUMBER: XA-1088-91 Contract # 3 .9/ -i9 -io i

DELIVERY / TASK #: Delivery Order 1 /?7 , Task

CONTACT: "__

6/
AGENCY / 1TLnE.~ ''

PHONE #: - /26-/L ~2~y-~i c r~~

DATE / TIME /PIACE. _ "_____ ____--

RECORDER: /'., .. At S

COMMENTS: !s, (2#,cr4,v/) IJ 4A

/ I

FORM OAOCI 12A/9
Fr RILEY INSTALLATION-WIDE ASSESS REVISION 2
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Louis Berger & Associates, Inc. A MEMBER OF THE BERGER GROUP
a 1819 H Street, NW, Suite 900, Washington, DC 20006

Tel 202.331.7775 • Fax 202.293.6224

ENGINEERS i PLANNERS - SCIENTISTS * ECONOMISTS - ARCHAEOtOGISTS

12 March 1998

Glen Shonkwiler
U.S. Army Engineer District, Kansas City
ATTN: CENWK-EP-EA
601 East 12th Street
Kansas City, MO 64106-2896

RE: Draft Final Site Investigation for the Former Fire Training Area - Marshall Army
Airfield, Fort Riley, Kansas
Contract No. DACA41-92-D-0001

Dear Glen:

Enclosed are four copies of the Draft Final Site Investigation (SI) for Former Fire Training Area -
Marshall Army Airfield, Fort Riley, Kansas. This document is dated 19 December 1995 as it
presents information current at that time. Copies are also being forwarded to Fort Riley and the
other parties on the attached distribution list. Also enclosed are Responses to Comments received
on the Draft SI dated 1 August 1995.

This document has been checked and coordinated during Berger's internal review prior to this
submittal.

Should you have any questions, please call me at (202) 331-7775 Extension 422.

Sincerely,

LOUIS BERGER AND ASSOCIATES, INC.

.harB ry, Yillman, .E.

'Program Manager

Enclosures (4)



copy: Directorate of Environment & Safety Commander (2 copies)
(6 copies) Center for Health Promotion &

AFZN-ES-L (Attn: Kyle Kirchner) Preventative Medicine
Bldg 407 Pershing Court (1st Floor) ATTN: HSHB-ME-SR/Larry
Fort Riley, KS 66442-6016 Tannenbaum

Aberdeen Proving Ground, MD
Bob Koke (2 copies) 21010-5401
Federal Facilities/Special Emphasis
Section U.S. Department of Justice (1 copy)
Superfund Division Environmental Torts Division
U.S. Environmental Protection Agency, Attn: Adam Bain
Region VII P.O. Box 340
726 Minnesota Avenue Ben Franklin Station
Kansas City, Kansas 66101 Washington, DC 20044

Randy Carlson (2 copies) Tracey Cooley (1 copy)
Bureau of Environmental Remediation Burns & McDonnell
Kansas Department of Health and 9400 Ward Parkway
Environment Kansas City, MO 64114
Forbes Field, Building 740
Topeka, Kansas 66620-7500

U.S. Army Environmental Center
(2 copies)

ATTN: ENAEC-IR-P/Joe King
Aberdeen Proving Ground, MD
21010-5401

LBA: Susan Knauf
Charlie McKinley
Tom Lewis
File (D017/JH1047)


