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1.0 INTRODUCTION

1.1 Purpose and Scope of Report

The purpose of this Data Evaluation Technical Memorandum (Tech Memo)/Work Plan (WP) Addendum

for the 354 Area Solvent Detections (Operable Unit [OU] 005) study area at Fort Riley, Kansas is to:

* Summarize the data that has been collected to date as part of the remedial investigation (RI).

* Provide a preliminary evaluation of this data.

* Identify potential data gaps that need to be addressed prior to completion of the field

investigation and subsequent preparation of the RI report.

* Describe the rationale for additional field activities that will be performed to address the

identified data gaps.

* Present the Sampling and Analysis Plan (SAP) Addendum

The scope of this report is limited to an initial evaluation of the data collected in July, August,

September, October, and November of 1999 and in February, March, and April of 2000 to assist in

identifying data gaps. Contaminants of note at the study area include tetrachloroethene (PCE),

trichloroethene (TCE), cis- 1,2-dichloroethene (DCE), vinyl chloride, and carbon tetrachloride. A

detailed evaluation of all data collected from the study area, including data collected under the initial

field investigation (IFI), will be included in the final RI report.

1.2 Remedial Investigation Objectives

The overall objectives of the RI/Feasibility Study (FS) are to collect data to evaluate the nature and

extent of contamination, to assess the risk to human health and the environment, to conduct a source

control action (if warranted), to develop and evaluate remedial action alternatives, and to identify an

appropriate remedy as required. Background and detailed field procedures for the RI/FS investigation at

the study area are described in:

* Remedial Investigation/Feasibility Study Work Plan for the Former Building 354 Solvent
Detection Site at Main Post, Fort Riley, Kansas (Bums & McDonnell Engineering
Company, Inc. [BMcD], 1999a)[RI/FS WP].
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* Site Specific Sampling and Analysis Plan for the R/FS at Former Building 354 Solvent
Detection Site at Main Post, Fort Riley, Kansas (BMcD, 1999b)[SAP].

The RI activities are conducted specifically to:

* Determine the nature, extent, and concentrations of contamination at the study area.

* Characterize the physical and chemical nature of the study area, including fate and transport

mechanisms.

* Identify potential human and environmental receptors at or near the study area.

* Complete a baseline risk assessment of the study area.

* Obtain information necessary to evaluate remedial action alternatives in the feasibility study.

* Identify source areas for possible source control action.

To accomplish these objectives, the rationale and approach in the WP and the SAP (BMcD, 1999a and

1999b) were developed to describe detailed procedures for performing the field investigation. To date

this has included the following activities, which will be described in more detail in Section 2.0:

* On-site groundwater screening

* Soil sampling and on-site screening

* Soil-gas investigation

* Monitoring well and piezometer installation

* Water level measurement at all monitoring wells and piezometers

* Interim groundwater sampling of all monitoring wells

* Surface water sampling of the Kansas River

1.3 Report Organization

This report is arranged in the following manner:

* Section 2.0 provides a review of RI field activities that have been conducted to date.

- Section 3.0 reviews and updates the physical characteristics of the study area, including the

geology and hydrogeology.
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* Section 4.0 consists of a summary of the nature and extent of contaminants detected during

the RI fieldwork to date.

* Section 5.0 briefly addresses the fate and transport of contaminants across the study area.

* Section 6.0 provides a risk evaluation of the Site, including preliminary chemicals of

potential concern (PCPOCs), and the revised site conceptual model.

Section 7.0 provides the work plan rationale and SAP, which covers in detail the additional

fieldwork required at the study area.
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2.0 FIELD ACTIVITIES

2.1 Overview of Field Activities

RI fieldwork at the 354 Area Solvent Detections study area was conducted between July 1999 and April

2000. The project location is shown in Figure 2-1. The size of the study area has been expanded several

times during the course of the fieldwork based upon the results of the field investigation. The study area

currently encompasses portions of Main Post as far north as Godfrey Avenue, virtually the entire point

bar south of the Union Pacific Railroad (UPRR) grade, and several direct-push locations on the south

bank of the Kansas River at Marshall Army Air Field (MAAF) (see Figure 2-2).

Table 2-1 provides a chronology of the fieldwork to date that has been conducted by BMcD for the study

area. Other field activities with direct relevance to this investigation have also been included. This

fieldwork has resulted in the following:

* Collection of 328 groundwater screening samples at 180 locations

* Collection of 70 soil screening samples at 20 locations

* Collection of 110 soil-gas samples at 57 locations

* Off-site laboratory analysis of selected confirmation samples (soil and groundwater)

* Installation of 11 monitoring wells and 11 piezometers

* Surveying of direct-push sampling locations, monitoring wells and piezometers

* Interim groundwater sampling events

* Surface water sampling of the Kansas River

Direct-push groundwater, soil, and soil-gas sampling locations are shown on Figure 2-2. This figure also

shows originally proposed locations that were not sampled. Monitoring well and piezometer locations

are shown on Figure 2-3. Specific sampling procedures are discussed in the RI/FS WP and SAP (BMcD,

1999a and 1999b). Additional information on the study area, field procedures, and the results of

fieldwork conducted to date can be found in the following work plans and reports:
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* Sampling andAnalysis Plan for Environmental Investigations at Fort Riley, Kansas (BMcD,
1998a)[Site-Wide SAP]

" Volume I, Field Sampling Plan (Site-Wide SAP)
" Volume HI, Quality Assurance Project Plan (Site-Wide QAPP)

* Monitoring Well Installation Plan for Environmental Investigations at Fort Riley, Kansas
(BMcD, 1998b)[MWIP]

* Initial Field Investigation Report for the Former Building 354 at Main Post, Fort Riley,
Kansas (BMcD, 1998c)[IFI]

* Data Summary Report, November 1998. Sampling Event, Former Building 354 Area Solvent
Detection Site at Fort Riley, Kansas (BMcD, 1999c)[354 DSR-A]

* Quality Control Technical Memorandum, 1999 Confirmation Sampling for the RIFS at the
Former Building 354 Solvent Detection Site at Main Post, Fort Riley, Kansas (BMcD,
2000a)[QCTM]

* Quality Control Summary Report, April 2000 Confirmation Sampling for the RIFS at the
354 Solvent Detection Site at Main Post, Fort Riley, Kansas (BMcD, 2000b)[QCSR]

* Review of Field Screening Data for the Former Building 354 at Main Post, Fort Riley,
Kansas (BMcD, 2000c)[354 RFSD]

* Data Summary Report, February 2000 Sampling Event, 354 Solvent Detection Site at Fort
Riley, Kansas (BMcD, 2000d)[354 DSR-B]

* Technical Memorandum, July - November 1999 Fieldwork for the RI/FS at the 354 Solvent
Detection Site at Main Post, Fort Riley, Kansas (BMcD, 2000e)[RI/FS TM]

* Quality Control Technical Memorandum, March 2000 USGS River Sampling Event, Former
Building 354 Solvent Detection Site at Fort Riley, Kansas (BMcD, 2000f)[QCTM-KR]

* Working Draft Technical Memorandum, July 1999 - April 2000 Fieldwork for the RI/FS at
the 354 Solvent Detection Site at Main Post, Fort Riley, Kansas (BMcD, 2000g)[RI/FS
WDTM]

* Data Summary Report (Working Draft), July 2000 Sampling Event, 354 Solvent Detection
Site at Fort Riley, Kansas (BMcD, 2000h)[354 DSR-C]

* Work Plan for Volatile Organic Compound Sampling of the Kansas River Near Marshall
Army Airfield, Fort Riley, Kansas (United States Geological Survey [USGS], 1999)[WP-
KRSW]
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Appendix A contains copies of informal documentation that discuss expansions of the sampling grids

and/or functioned as sampling and analysis plans for phase of fieldwork not described in detail within the

formal SAP (BMcD, 1999b). These informal documents include the following:

* Fax Message dated 7/27/99 (BMcD to Fort Riley Directorate of Public Works [DPW]) -
Utility clearance for locations B174 - B 186.

" Fax Message dated 7/30/99 (BMcD to Fort Riley DPW) - Utility clearance for locations
B187-B201.

* Fax Message dated 8/11/99 (BMcD to Fort Riley DPW) - Utility clearance for locations
B202 - B205.

* Tech Memo - Expansion of Groundwater Screening, dated 8/30/99.

* Tech Memo - Groundwater Screening, dated 8/30/99 and revised 9/17/99.

* Fax Message dated 10/4/99 (BMcD to Fort Riley Directorate of Environmental Safety [DES]
and United States Army Corps of Engineers [USACE]) - Direct push locations (B209 -
B222).

" Fax Message dated 10/26/99 (BMcD to Fort Riley DES and USACE) - "F" Line direct push
locations.

* Fax Message dated 11/5/99 (BMcD to Fort Riley DES and USACE) - Modified Grid for 354
Investigation (B223 - B269).

* Tech Memo, Site-Specific Sampling and Analysis Plan, Building 354 Solvent Detection Site,
February 2000 Sampling Event (dated 2/18/00).

" Memorandum dated 3/3/00 - Additional Direct-Push Activities at Former Building 354
Solvent Detection Site, Main Post, Fort Riley, Kansas.

Direct-push activities were conducted using either a van-mounted or all-terrain vehicle (ATV) mounted

geoprobe equipment. Van-mounted direct-push and on-site gas chromatograph (GC) analyses were

performed by Innovative Probing Solutions (IPS) (July through November 1999) and Environmental

Priority Service (EPS) (March and April 2000). IPS and EPS data tables are included in this report as

Appendix B. ATV direct-push activities were performed by EPS. GeoCore Services Inc. (GSI) and the
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USACE conducted monitoring well and piezometer installation activities. Kaw Valley Engineering

performed all surveying (survey data is included in Appendix C).

2.2 Groundwater Screening

Van- and ATV-mounted direct-push equipment was used to collect a total of 328 groundwater screening

samples from 180 locations in the study area. Groundwater samples collected from July through

November of 1999 were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX), PCE, TCE,

cis- 1,2-DCE, trans-I ,2-DCE, and 1,2-dichloroethane (DCA). Groundwater samples collected during

April 2000 were analyzed for BTEX, PCE, TCE, cis-1,2-DCE, and carbon tetrachloride. Carbon

tetrachloride was added to the field analysis during the Spring 2000 field investigation because this

compound was detected in groundwater within the study area during the Summer and Fall 1999

fieldwork. Trans-i,2-DCE and 1,2-DCA were dropped from the Spring 2000 field analysis because there

were no significant detections of these compounds during the 1999 fieldwork. Initial screening

locations were defined in the SAP (BMcD, 1999b). As fieldwork advanced, additional locations were

added in consultation with Fort Riley DES personnel. The following bullets describe the expansion of

the direct-push groundwater sampling grid at the study area during the Summer and Fall, 1999 field

activities (see Figure 2-2 for locations):

* The initial direct-push locations (B89 - B 147) were located along Dickman and Carter

Avenues, along the drainage ditch just west of Building 310, and in the vicinity of the UPRR

station (Building 311). These were the first locations sampled when fieldwork commenced

in July 1999.

* In late July 1999, additional direct-push locations were added along Dickman, Carter, and

Carr Avenues (B 175 - B 198). This extended the investigation area to the north and

northeast in an effort to delineate extent.

* In early August 1999, four direct-push locations (B202 - B205) were added along Marshall

Avenue. Two direct-push locations (B206 and B207) were added between Buildings 303

and 309. These points were added to assist in delineating extent in the western portion of the

study area.
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" In September 1999, the A, B, C, D, E, and HC lines were located on the point bar of the

Kansas River. The F line, located north of the horse corral, was subsequently added. These

locations extended the study area south to the Kansas River in an effort to delineate nature

and extent of contamination on the point bar.

* In October 1999, a line of direct-push locations (B209 - B222) was added down the middle

of the block between Carr and Carter Avenues. These points were added to assist in

delineating the extent of contamination.

* In November 1999, a grid of direct-push locations (B224 - B268) was laid out and sampled

just east of Building 367. This grid provided information on possible sources in the area.

The 20-foot (ft) equilateral grid provided greater than 90 percent confidence of locating a

source area 20-ft in diameter.

When direct-push groundwater sampling resumed in April 2000, the following areas were investigated:

* Nine direct-push locations (B696 - B704) were sampled between Building 295 and the

extreme southern corner of the Fort Riley DPW compound. These direct-push points

provided additional information on the nature of the bedrock surface and groundwater

contamination.

" Four direct-push locations (B705 - B708) were sampled in the area between Dickman

Avenue and Building 332. These locations were sampled to provide more information on

the nature and extent of groundwater contamination in this area.

" Five direct-push locations (B709 - B713) were sampled in the vicinity of the fire station

(Building 430) on Godfrey Avenue. These locations were sampled in an effort to determine

if the fire station is the possible source of carbon tetrachloride detected within the study area.

* Six direct-push locations (B714 - B725) were sampled along an area just east of the Kansas

River levee at MAAF. These locations were sampled to determine if groundwater

contamination was present to the east of the Kansas River.

* Five direct-push locations (G I - G5) were sampled in the horse corral. These locations were

sampled to further define nature and extent of groundwater contamination, and to provide

additional information on the bedrock surface.
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Not all direct-push locations identified in the SAP or subsequent informal guidance were investigated.

Figure 2-2 depicts those locations where samples were actually collected.

The basic method for collecting groundwater screening samples involved pushing a mill-slot screen to

the desired sampling depth, and obtaining the groundwater sample using a stainless-steel ball-and-seat

sampler attached to the end of disposable polyethylene tubing. Field analysis consisted of a purge and

trap step to collect a headspace sample, which was injected into a Shimadzu GC-14A GC for analysis.

Field quality assurance/quality control (QA/QC) required blanks, calibration standards, duplicates, and

laboratory confirmation samples for the screening work accomplished. Continental Analytical Services

(CAS) provided off-site analysis of the laboratory confirmation samples, which were collected at a

minimum rate of one per day or 10 percent of total samples analyzed on-site. For samples collected from

July through November 1999, CAS analyzed groundwater samples for volatile organic compounds

(VOCs), semivolatile organic compounds (SVOCs), and ethylene dibromide (EDB). As no significant

detections of SVOCs or EDB were found during the 1999 fieldwork, those compounds were

subsequently dropped from off-site analysis of groundwater confirmation samples collected during the

April 2000 direct-push activities. In addition, a QA sample was submitted to the USACE Chemistry and

Materials Quality Assurance Laboratory. Matrix spike/matrix spike duplicate (MS/MSD) and sampler

rinsate samples were collected as required by the SAP. Trip blanks accompanied each cooler with VOC

samples, and temperature blanks accompanied all coolers.

Groundwater screening procedures were controlled by hydrogeological conditions encountered across

the study area. At Main Post, in the area between Henry Drive and approximately 200 ft east of Marsall

Avenue (north of the UPRR grade), only a few feet of saturated terrace deposits were present above the

bedrock surface. A single groundwater sample was collected in this area. At other locations no samples

were collected because there was no groundwater present above bedrock and the probeholes were dry

(see Figure 2-2). In some cases probeholes produced only a small amount of water, making it difficult to

obtain the volume of groundwater required for field analysis and any required off-site laboratory

analysis. In these cases either the probe rod was left in place, or the rod was removed and replaced with a
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disposable polyvinyl chloride (PVC) screen and riser. These actions provided the opportunity for

groundwater to seep into the probehole. Rather than splitting a single sample volume for both on- and

off-site analysis, groundwater was collected first for the field sample and then for any required off-site

analytical samples.

The method for obtaining and evaluating samples on the terrace was duplicated for the point bar, with the

exception that groundwater samples were taken from three depths at each direct-push location (where

feasible). The point bar, located within the alluvial aquifer of the Kansas River, had a significant

saturated thickness of alluvium in comparison to the terrace deposits. One point bar sample (deep) was

taken immediately above the bedrock, one just below the water table (shallow), and a third (intermediate)

at the approximate depth midway between the shallow and deep sampling depths. For the three zones,

the ranges in depths below ground surface (bgs) were as follows: shallow, 15 to 30 ft bgs; intermediate,

24 to 41.5 ft bgs; and deep, 34 to 55.7 ft bgs.

A detailed explanation of sampling and analysis procedures can be found in the SAP (BMcD, 1999b) and

the Site-Wide SAP (BMcD, 1998a). The field data and off-site confirmation data are presented and

discussed in Section 4.0 of this report.

2.3 Soil Sampling and Analysis

Logging, field screening, and sampling of soils for both on-site and off-site lab analysis was performed at

many direct-push locations during the Summer and Fall 1999 fieldwork. Locations where soil logging

and field screening were conducted are shown on Figure 2-2. Soils were continuously collected using a

Macrocore (four-ft by two-inch) sampler, advanced by direct-push equipment. Soils were logged by the

site geologist and then field screened using a photoionization detector (PID) with an 11.7 electron volt

bulb. At locations specified in the SAP (BMcD, 1999b), soil samples were collected for on-site GC

analysis. These samples were collected from the following areas:

* At direct-push locations B 113, B 114, B 117, and B 118, located along the drainage ditch

between Buildings 301 and 3 10.
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" At direct-push locations B 119, B120, and B121, located just east of Dickman Avenue and

west of the DPW compound.

* At direct-push locations B131 through B134, B136 through B138, B140, B143, B 145, and

B147, located in the vicinity of the UPRR station (Building 311).

* At direct-push locations B217 and B218A, located just east of Building 367.

A total of 70 soil screening samples were collected at 20 boring locations for field GC analysis for

BTEX, PCE, TCE, cis/trans- 1,2-DCE, and 1,2-DCA. The soils were screened with a PID over discrete

intervals as specified in the SAP (BMcD, 1999b) and samples for on-site GC analysis were selected from

those intervals which exhibited the highest PID readings. At those locations where field GC analysis of

soil was conducted, CAS collected confirmation samples for off-site analysis. Confirmation samples

were collected'at a minimum rate of one per day or 10 percent of total samples analyzed on-site. CAS

analyzed soil samples for VOCs, SVOCs, EDB, and the eight Resource Conservation and Recovery Act

(RCRA) metals. In addition, a QA sample (duplicate) was also submitted to the USACE Chemistry and

Materials Quality Assurance Laboratory. MS/MSD and sampler rinsate samples were collected as

required by the SAP (BMcD, 1999b).

Detailed procedure regarding sampling and analysis can be found in the SAP (BMcD, 1998b). The field

data and off-site confirmation data are presented and discussed in Section 4.0 of this report; boring logs

are included as Appendix D.

2.4 Soil-Gas Investigation

During the Spring 2000 fieldwork, van-mounted direct-push equipment was used to collect a total of 110

soil-gas samples from 57 locations in an area located between Carr and Carter Avenues (Figure 2-2,

View C). This effort attempted to delineate possible source areas around Building 367. Background for

this activity is detailed in a memorandum that is included in Appendix A of this report.

At most locations, samples were collected from depths of nine and 15 ft bgs; although, at four locations

(B349, B43 1, B505, and B599) the nine-ft sample was not collected. The decision to exclude the nine-ft
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sample depth at these locations was made with Fort Riley DES personnel based on low to no detectable

contaminant concentrations at this depth sampling south from Building 367. Probe rods with a threaded

point holder and disposable point were pushed to the desired sampling depth. Polyethylene tubing was

lowered down the probe rods and threaded onto the point holder. The rods were then retracted to create a

void in the soil, and the drive point was disengaged. At this point, a vacuum was applied to purge the

tubing and draw a soil-gas sample. The soil-gas sample was withdrawn from the tubing using a

disposable syringe and was immediately injected into a Shimadzu GC-14A GC for analysis. Soil-gas

samples were analyzed for BTEX, PCE, TCE, cis-1,2-DCE, and carbon tetrachloride. Field QA/QC

included blanks, calibration standards, and duplicates. The field data are presented and discussed in

Section 4.0 of this report.

2.5 Monitoring Well and Piezometer Installation

A total of I 1 monitoring wells and 11 piezometers were installed in the study area between December

1999 and April 2000. BMcD/GSI installed and developed four monitoring wells between December

1999 and February 2000. The USACE installed and developed seven monitoring wells between

December 1999 and January 2000. BMcD/GSI installed 11 piezometers in the study area in April 2000.

Well logs, well construction diagrams, and well development forms are included in Appendix E.

Following installation, all monitoring wells and piezometers were surveyed. Locations for the wells and

piezometers are shown on Figure 2-3, and survey data is included in Appendix C.

BMcD/GSI installed three overburden and one bedrock monitoring wells on the terrace at Main Post.

Monitoring wells were installed using standard procedures described in the MWIP (BMcD, 1998b) and

the SAP (BMcD, 1999b). The overburden monitoring wells (354-99-07, 354-99-08, and 354-99-09)

were placed within the area impacted by contamination (east of Building 367 and along Dickman

Avenue) to help determine the nature and extent of contamination. These three wells were installed

using the hollow-stem auger drilling method. The single bedrock monitoring well (354-00-10) was

installed just east of Building 407 using a combination of cable-tool and air rotary drilling methods. The

cable-tool method was used to install a 5 2-inch PVC surface casing to the top of bedrock, then the air-

rotary method was used to core and ream bedrock. This well was installed to investigate the
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hydrogeological character of the first competent bedrock unit below the unconsolidated overburden. All

monitoring wells were constructed of two-inch, schedule 40 PVC screen and riser. All four monitoring

wells were developed using a gas-displacement pump to both surge and pump the wells. Each well was

developed until the water removed from the well had a turbidity less than 30 nephelometric turbidity

units (NTU) and stable pH, specific conductance, and temperature. Following development, dedicated

bladder pump systems were installed in all four wells.

Geotechnical samples were collected from selected boreholes during monitoring well construction.

Samples were analyzed for grain size, specific gravity, water content, and porosity. A single sample

taken from the screened interval in the boring for Monitoring Well 354-99-08 was also tested for

hydraulic conductivity. Selected soil samples were also taken and analyzed at CAS for total organic

carbon (TOC). Geotechnical and TOC data are presented in Appendix F.

The USACE installed and developed seven monitoring wells (354-99-11, -11 c, - 12, -12b, -12c, -13, -13c)

between December 20, 1999 and January 13, 2000. These wells are located on the point bar and were

installed to assist in delineating the nature and extent of contamination on the point bar. The wells were

installed using the cable-tool drilling method. They are constructed of two-inch schedule 40 PVC riser

and screen. Following installation, these monitoring wells were developed and dedicated bladder pumps

were installed. Well logs, construction diagrams, and well development forms for these monitoring

wells are included in Appendix E.

BMcD installed 11 piezometers (354-00-PZ14 through 354-00-PZ23) during April 2000. These

piezometers are located on the point bar, with the exception of354-00-PZ18, which is located just

northwest of the UPRR Station (Building 311, see Figure 2-3). These piezometers were installed across

the point bar and north of the UPRR station to provide additional measurement points for water level

information. The piezometers are constructed of one-inch stainless steel screen and riser. These were

installed by drilling a pilot hole through fine-grained material using flight augers. Once sand was

penetrated, the flight augers were removed and then the screen and riser were driven to depth using a
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hydraulic hammer. The piezometers were not developed. Construction diagrams for these piezometers

are included in Appendix E.

2.6 Interim Groundwater Sampling

In September 1997, November 1998, February 2000, and July 2000 interim groundwater sampling of

monitoring wells and selected piezometers was conducted at the study area in support of the remedial

investigation. Monitoring wells were sampled using either dedicated or non-dedicated bladder pumps.

Piezometers were sampled using dedicated or non-dedicated bailers. Monitoring wells were purged and

sampled using standard Fort Riley protocols, with minor modifications as specified in informal field

guidance (BMcD, 1998a and Appendix A). Off-site laboratory analyses have varied from event to event,

but have included VOCs and SVOCs at a minimum. Results for these groundwater sampling events are

included in Section 4.0 of this report, and are covered in detail in the IFI Report and the DSRs (BMcD,

1998c, 1999c, 2000d, and 2000h)

2.7 Groundwater Level Measurements

Groundwater level measurements have been taken at the study area several times over the last three

years. Water level measurements were taken each time an interim groundwater sampling event was

conducted. Additionally, a round of water levels was taken in May 2000, following the installation of

the 11 new piezometers on the point bar within the study area. In early 2000, the USGS installed

automated water level monitoring equipment at Monitoring Wells MPL94-01, MPL94-03, 354-99-13b,

354-99-13c, 354-00-10, PSF92-05, and Piezometers 354-00-PZ14 and 354-00-PZ14c. Water level data

is discussed in Section 3.0.

2.8 Kansas River Surface Water Sampling

The USGS conducted surface water sampling of the Kansas River in March 2000. This sampling took

place along three transects, located adjacent to the point bar (see Figure 2-2). The river was sampled

during conditions in which the river stage was either stable or falling, rather than rising. The river was

sampled from a total of 10 locations along each transect. Based upon river discharge and channel
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profile, each transect was divided into 10 equal discharge increments (EDIs). Surface water samples

were collected from the centroid of each EDI using a USGS designed VOC sampler (USGS, 1999).

USGS surface water samples were analyzed at an off-site analytical laboratory. QA/QC included field

blanks, trip blanks, and MS/MSD samples. Results of the surface water sampling are discussed in

Section 4.0 of this report.

2.9 Investigation Derived Waste Management

Liquid investigation derived waste (IDW) generated during fieldwork included decontamination water

used to clean sampling and drilling equipment, and development and purge water generated during

monitoring well development and groundwater sampling activities. Liquid IDW was initially

containerized in a tank located at the Fort Riley DPW compound, and was later disposed according to the

Fort Riley DES IDW Management Plan. Based on the low level of contaminants present in this water,

the Fort Riley DES IDW Management Plan allows disposal of the liquid IDW directly into the Fort Riley

sanitary sewer system. After the containment tank was emptied and removed from the Fort Riley DPW

compound, liquid IDW was containerized in five-gallon buckets and disposed into the sanitary sewer

system on a daily basis. Soil cuttings generated during direct-push soil sampling and monitoring well

installation activities were containerized in a roll-off container located at the Building 367 compound.

Other disposable materials, including nitrile gloves, sample tubing, and acetate soil sample liners, were

bagged and disposed in an authorized dumpster at the Environmental Waste Management Facility

(EWMF) at Camp Funston.
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3.0 PHYSICAL CHARACTERISTICS OF THE SITE

3.1 Topography and Surface Drainage

3.1.1 Regional Setting

The topography of Fort Riley and the surrounding area consists of a low plain that has been eroded by

streams and rivers. The area is designated as the Osage Plains section of the Central Lowlands

physiographic province (Schoewe, 1949). 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 that 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 (Jewett, 1941).

3.1.2 Site Topography and Surface Drainage

A point bar of the Kansas River and a terrace area dominate the topography across the study area. The

point bar lies between the UPRR grade and the Kansas River (Figure 3-1). It is an area of low relief,

with ground elevations generally between 1057 and 1063 ft above mean sea level (MSL). The area to the

north of the UPRR grade is an alluvial terrace. The topography on the terrace generally rises to the

north. Elevations vary from about 1065 ft above MSL south along the railroad grade, to approximately

1125 ft above MSL at the north portion of the study area in the vicinity of Godfrey Avenue. With the

exception of the Kansas River, no perennial creeks or streams are found in the study area. A swale cuts

the terrace immediately to the west of the DPW maintenance compound and Building 310. Within the

swale, a concrete-lined drainage ditch drains south towards the Kansas River (Figure 3-1). This ditch

carries storm-water runoff only during times of precipitation.

3.2 Geology

3.2.1 Regional Setting

The geology of the area consists of Pennsylvanian and Permian Age sedimentary rock overlain by eolian
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and fluvial deposits of Pleistocene and Recent Age (Jewett, 1941). The Nemaha Anticline is the

prominent structural feature in the area, and Fort Riley is situated on the western limb of this fold within

the Salina Basin (Merriam, 1963). Bedrock in the vicinity of Fort Riley dips gently (less than 10

degrees) to the west-northwest and consists of alternating beds of limestone and shale of the Permian

Chase and Council Grove Groups. The Barneston Formation of the Chase Group (composed of the Fort

Riley Limestone, Oketo Shale, and Florence Limestone Members) is the uppermost bedrock in the

upland areas. This sequence of interbedded limestones and shales continues to depths of several hundred

feet. The bedrock surface has been eroded by the major rivers and streams. Geologic literature reviewed

for the area makes no mention of karst features being present within the limestone formations. Further,

no indications of karst features or terrain were identified during map review and field surveys.

In the major river valleys, alluvial sand, silt, and gravel deposits reach a thickness of approximately 100

ft near the rivers and decrease in thickness toward the margins of the flood plain. Alluvium and loess

cover portions of the upland areas, including terraces located on the margins of the major river valleys.

3.2.2 Site Geology

Information obtained from soil borings at the study area indicates that the soils sampled are primarily

alluvial sediments. The soil borings exhibit the upward-fining sequence typical of alluvial point bar

sediments, with coarse-grained sands at depth, grading upward into medium- to fine-grained sands, then

fine-grained silts and clays near the surface. The general nature of the soil overburden was similar both

in the point bar borings and in those borings advanced in the terrace area, north of the UPRR grade.

Most of the materials encountered are natural deposits; however, there was evidence that possible fill

material was present in some locations, especially in the area to the west of Building 332 (BMcD,

1998a).

The alluvial and terrace sediments were deposited on top of calcareous shale or limestone bedrock.

Direct-push borings were advanced to refusal, with refusal assumed to occur at the top of bedrock.

Bedrock elevations and depths to bedrock across the study area are summarized in Table 3-1. Figure 3-2

presents a bedrock elevation map for data obtained in the study area, including bedrock information
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collected during the IFI (BMcD, 1998a). Depth to bedrock across the terrace at the RI boring locations

ranged from 9.1 ft bgs at location B140 (north of Building 311) to 64.0 ft bgs at location B241 (east of

Building 367). Bedrock elevations across the study area ranged from 1004.9 ft above MSL at location

B725 (east of the levee at MAAF) to 1076.4 ft above MSL at location B202 (west of Building 301, along

Marshall Avenue).

Representative cross sections of the study area are presented in Figures 3-3 through 3-7. Figure 3-3

(cross section A - A') depicts the bedrock surface and surface topography from the area just east of

Building 367 south to the Kansas River floodplain. Figures 3-4 through 3-6 (cross sections B - B', C -

C', and D - D') depict the swale and ridge features eroded into the bedrock surface. Figure 3-7 (cross

section E - E') shows the bedrock topography across the point bar between the UPRR grade and the

Kansas River.

The bedrock surface across the study area consists of a terrace area to the north and a bedrock channel of

the ancestral Kansas River to the south. These two areas are separated by an abrupt, south-facing drop-

off with about 25 to 30 ft of relief (Figures 3-2 and 3-3). The bedrock surface on the terrace has up to 10

ft of relief locally, and is cut by north-south trending swales and ridges (Figures 3-2, 3-4, 3-5, and 3-6).

This bedrock topography is moderately well dissected to the north part of the terrace area, in the vicinity

of Carr Avenue. Some areas, such as the bedrock surface below Building.332, are fairly flat. The

bedrock surface on the terrace ranges from an elevation of about 1056 ft above MSL to the south (along

the UPRR grade), to approximately 1070 ft above MSL to the north (in the vicinity of Godfrey Avenue),

and rises to about 1076 ft above MSL to the west (in the vicinity of Marshall Avenue). To the south, on

the point bar, a series of bedrock channels of the ancestral Kansas River are developed. These are

oriented roughly sub-parallel to the modem Kansas River channel and have a modest relief ofjust a few

feet (Figure 3-7). Elevations here range from about 1006 ft above MSL to the south (along the Kansas

River) to approximately 1020 ft above MSL to the north (along the UPRR grade). This bedrock

topography was probably developed by subaerial erosion when the ancestral Kansas River was deeply

incised into the river valley. Within the bedrock channel of the ancestral Kansas River, channels were

cut that were oriented sub-parallel to the direction of river flow. On the more extensive terrace area, the
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bedrock topography was sculptured by tributary streams, which flowed into the ancestral Kansas River at

roughly right angles to the direction of river flow. Subsequent to this period of bedrock erosion, the river

filled the valley with clastic sediment, including the present terrace area to the north of the railroad

grade. The Kansas River then eroded the valley to essentially its present configuration.

Alluvium and loess cover portions of the upland areas, including terraces located on the margins of the

major river valleys. A portion of the study area is located on a terrace underlain by Buck Creek terrace

deposits (Fader, 1974). These terrace deposits include both alluvium and loess. Eudora and Kenesaw

soils are developed at the study area (Jantz et al., 1975). Eudora silt loams are well drained, have a

moderate permeability, and normally form in coarse, silty alluvium on high flood plains or low terraces.

Eudora soils are present in the alluvial valley to the south and east of the UPRR grade. Kenesaw silt

loams form on loess on sloping upland and terrace areas. Kenesaw soils are present on the Buck Creek

terrace deposits north of the UPRR grade. These soils are also well drained and moderately permeable.

3.3 Hydrogeology

3.3.1 Descriptive Hydrogeology

Generally, three hydrogeologic environments are present at Fort Riley: the river valley consisting of

alluvial sediments including clay, silt, sand, and gravel; the terrace areas consisting of an unconsolidated,

sedimentary overburden above bedrock; and the transition zones along the river valley margins where

colluvial deposits from the terraces overlie and intermingle with alluvial river deposits. All the

unconsolidated material is underlain by bedrock, which consists of alternating beds of limestone and

shale in the Fort Riley area. The alluvial and terrace aquifers are described in more detail below. The

transition zone tends to have a minimal thickness of unconsolidated material over bedrock, with 10 to 15

ft being typical. It is not uncommon for the overburden to be dry down to the top of bedrock within the

transition zone. The study area is located across all three of these hydrogeologic environments (Jewett,

1941 and Fader, 1974).
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3.3.2 Aquifer Characteristics

The aquifer beneath the study area consists of the alluvial sequence described above in Section 3.2.2.

The nature of this material is generally the same both in the Kansas River alluvial valley and on the

terrace area to the north. The alluvium becomes coarser-grained with depth, and contains some gravel

and thin clay layers. The underlying Permian bedrock has a much lower porosity and permeability,

although fractures and solution features may provide conduits for groundwater flow. It is not known

whether the bedrock acts as a barrier to the downward movement of groundwater.

Both the Kansas River alluvial aquifer and the thinner aquifer under the terrace are considered

unconfined aquifers. On the terrace, the thickness of the saturated zone is highly variable, ranging from

zero (dry) along the southern margin of the terrace (to the north of the UPRR station) to about 10 ft in the

vicinity of Monitoring Well 354-99-08. This water sits directly on the Permian bedrock. On the terrace,

the depth to water varies between less than 10 ft bgs (Piezometer PZ-A) and about 45 ft bgs (Monitoring

Well 354-99-08). A greater thickness of saturated alluvium is present under the Kansas River flood

plain, with the aquifer thickness varying between 10 and 35 ft thick. The depth to water under the point

bar varies from as little as 12 ft bgs near the Kansas River (Piezometer 354-00-PZ20) to depths of

approximately 25 ft bgs in the central portion of the point bar (Piezometer 354-00-PZ17). These

numbers are based on groundwater conditions as they existed in the Spring of 2000.

Sparse information is available concerning the hydraulic conductivity of the thin aquifer under the

terrace area. During the installation of monitoring wells on the terrace in late 1999., geotechnical

samples were taken for off-site laboratory analysis. A sample was taken from the boring for Monitoring

Well 354-99-08 and analyzed for permeability in the lab using a falling head permeability test (American

Society for Testing and Materials [ASTM] D5084). This sample, a sandy clay taken from a depth of 30

to 32 ft bgs, had a permeability of 3.4 X 10- 7 centimeters per second (cm/sec), which is a reasonable

value for this soil type (Appendix F).

More information is available on the hydraulic conductivity of the alluvial aquifer under the Kansas

River floodplain. Data has been collected during aquifer pumping tests performed at various areas
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throughout Fort Riley and along the Kansas River valley. These tests were preformed by contractors to

both private entities and the USACE for the purpose of constructing water supply wells. An aquifer-

pumping test was also performed at MAAF for the purpose of potentially constructing a small

groundwater production facility for use during airfield operations. In addition to the aquifer pumping

tests, slug tests were performed on eight monitoring wells installed at the Former Fire Training Area

(FFTA) RI site at MAAF (Draft Remedial Investigation Report for the Former Fire Training Area,

Marshall Army Airfield at Fort Riley, Kansas, BMcD, 2000i [FFTA RI]). Information collected includes

the following:

* Mean value of horizontal hydraulic conductivity for 18 aquifer pumping tests of the

Kansas River Valley alluvium, from Manhattan, Kansas to Kansas City, Kansas was 0.24

cm/sec. The three aquifer tests nearest Junction City, Kansas reported horizontal

hydraulic conductivities ranging from 0.26 cm/sec to 0.32 cm/sec (Myers et. al., 1996;

Fader, 1974).

* A seven-day pumping test was conducted in the Republican River alluvium by the

USACE in 1975. Horizontal hydraulic conductivity ranged from 0.16 cm/sec to 0.36

cm/sec and averaged 0.29 cm/sec (Myers et. al., 1996; USACE, 1975).

* A I 0-hour aquifer test was performed approximately 7,000 ft southwest of the FFTA at

MAAF by the USACE in 1983. Horizontal hydraulic conductivity ranged from 0.21

cm/sec to 0.26 cm/sec and averaged 0.23 cm/sec (USACE, 1983).

* Values for horizontal hydraulic conductivity calculated from aquifer slug tests performed

at FFTA at MAAF ranged from 0.0056 cm/sec to 0.011 cm/sec (BMcD, 2000i).

Differences in the calculated horizontal hydraulic conductivity values between the

pumping tests and the slug tests might be explained by the difference in areas measured

during the tests.

3.3.3 Groundwater Flow

Groundwater elevation data were collected at the study area to provide information on groundwater flow

direction and magnitude. Water levels have been measured at monitoring wells and peizometers on a

periodic basis since the IFI was conducted in the Summer and Fall of 1997 (Table 3-2). No accurate

3-6



Data Evaluation Technical
Memorandum/Work Plan Addendum

Physical Characteristics of the Site 354 Area Solvent Detections RJFS

measurements of groundwater levels were made during the direct-push fieldwork performed for the RI;

however, this work provided qualitative information on the configuration of the unconfined aquifers,

both under the terrace area and the Kansas River floodplain. In general, the water table conforms to the

slope of the bedrock and ground surface, with groundwater flowing to the south, off the terrace area and

onto the Kansas River floodplain.

Potentiometric surface maps are provided, based upon two complete rounds of groundwater level

measurements taken during May and July 2000 (Figures 3-8 and 3-9). A hydrograph for the Kansas

River stage during the first eight months of calendar year 2000, measured at the USGS gauging station at

the Henry Drive bridge, is included as Figure 3-10. No attempt has been made to plot groundwater level

data with respect to the depth of the screened intervals on the point bar. Equipotential differences

between screened interval are not apparent at Monitoring Well/Piezometer clusters 354-99-12/12b/12c,

354-99-11/1 lc, or 354-00-PZ14/PZI4c. Significant differences in equipotentials with depth were also

not apparent between shallow, intermediate, and deep zones in the alluvial aquifer across the Kansas

River at MAAF. The point bar is part of this same aquifer. Groundwater flow across the terrace is

generally to the south, towards the Kansas River floodplain (point bar). Groundwater gradients across

the terrace range from about 0.006 feet per foot (ft/ft) to about 0.015 ft/ft. Groundwater flow in the

alluvial valley is controlled by the Kansas River and generally conforms to the direction of river flow.

Groundwater flow across the point bar is generally to the east, with gradients ranging from

approximately 0.0005 to 0.0008 ft/ft. An evaluation of Kansas River stage elevations measured at Fort

Riley since 1964, when the gauging station was installed, suggest that hydraulic connectivity between the

river and the overburden aquifer on the terrace exists only during the highest flood stages. For example,

during the 1993 flooding on the Kansas River, the river surface elevation peaked at 1062.62 ft above

MSL. This elevation was about six ft above the bedrock surface which defines the base of the terrace

aquifer, thus the possibility existed that the river might have provided recharge to the terrace aquifer

during this period (losing stream condition). However, this condition exists only during exceptional

flood events. Usually, the Kansas River is well within its bedrock channel and groundwater moves from

the terrace aquifer south into the alluvial aquifer.
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A potentiometric surface low is present just to the east of Henry Drive on the May 2000 map (Figure 3-

8). This might be a result of actual hydrogeologic conditions in the subsurface; however, a more likely

explanation would be a problem with the surveyed top of casing elevations for those wells and

piezometers that are within the potentiometric surface low. Monitoring wells and piezometers MPL94-

01, MPL94-02, and PZ-C, for example, probably need to be resurveyed and tied into the survey grid for

the more recently installed wells and piezometers.

3.4 Data Gaps

Based on a preliminary evaluation of subsurface data collected to date during the RI, the following data

gaps have been identified concerning the site geology and hydrogeology:

1. Water-level measurements should be taken on a periodic basis to assess variation in the

direction of groundwater flow and hydraulic gradients. This is important on the point

bar in the Kansas River floodplain, where there may be variations in groundwater flow

direction and gradient due to the influence of the stage of the Kansas River. This data

can also be used to calibrate groundwater models that might be used as part of the RI/FS.

A survey of all older wells and piezometers (top of casing only) should be conducted to

tie these accurately into the survey grid for all the newly installed monitoring wells and

peizometers.

2. The nature of the hydraulic connection between the unconsolidated terrace deposits and

the underlying Permian bedrock needs further investigation. This information is

especially important in the area just north of the UPRR station, where the overburden is

dry down to the top of bedrock. Additional wells, screened within the bedrock interval,

would provide necessary data on the lithology and hydrology in these areas.

3. Additional information is required to determine the groundwater flow direction and

bedrock topography in the area between the fire station on Godfrey Avenue (Building
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430) and the area in the vicinity of Building 367. The fire station (Building 430) has

been identified as a possible source for carbon tetrachloride; however, there is

incomplete information to determine the direction of groundwater flow from the vicinity

of Godfrey Avenue. Additional bedrock sounding along Pershing Avenue, between Carr

and Godfrey Avenues, is required. Water level information in the vicinity of the fire

station (Building 430) will require the installation of monitoring wells or piezometers in

this area.

4. Additional information on hydraulic conductivity within the terrace aquifer might be

required to support the feasibility study. Existing information available on the alluvial

aquifer should be adequate to characterize that hydrogeological system.
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4.0 NATURE AND EXTENT OF CONTAMINATION

4.1 General

Section 4.0 describes the nature and extent of soil, groundwater, and surface water contamination at the

study area. This section is organized into the following subsections:

* Section 4.2 discusses the nature and extent of contamination in the subsurface soils at the

study area. Chlorinated VOCs, metals, and BTEX are addressed in turn. Both on- and off-

site soil analytical results and on-site soil-gas results are described. The data collected

during the IFI are also briefly described.

* Section 4.3 covers the nature and extent of contamination (chlorinated VOCs and BTEX) in

the groundwater at the study area. The results of both on-site analysis and off-site interim

sampling events will be integrated for a complete discussion of the groundwater

contamination as understood to date.

* Section 4.4 briefly covers the results of surface water sampling at the Kansas River.

* Section 4.5 discusses the primary source areas under investigation at the study area.

* Section 4.6 summarizes the nature and extent of contamination at the study area.

* Section 4.7 describes data gaps that will require additional field investigation at the study

area.

BTEX has been detected in the study area and is addressed in this discussion of nature and extent of

contamination. However, because the Comprehensive Environmental Response, Compensation, and

Liability Act (CERCLA) excludes petroleum, the BTEX contamination found in the study area is a

secondary issue to the RI/FS when compared to the CERCLA-regulated chlorinated solvents found in the

study area.

The two contractors retained for direct-push fieldwork and field analytical testing followed different

protocols when recording field analytical detections, which were below the reporting limits of field

equipment. The contractor retained for fieldwork performed in Spring of 2000 attempted to quantify

those detections that were below the reporting limit. These estimated detections were flagged with a "J"
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in the data table to indicate that they were below the reporting limit. The contractor retained for the

fieldwork performed in Summer and Fall of 1999 did not quantify those detections below the reporting

limit. Such detections were simply flagged as BMDL; that is, below method detection limit. In order to

merge the two data sets into a single, integrated data set, the BMDL detections were converted to "J"-

flagged detections by adding a less-than sign (<) and a "J" flag to the reporting limit for the compound.

For example, if the reporting limit for TCE was 2.0 micrograms per liter (jtg /L), then a BMDL

designation for that compound would be converted to <2.OJ. Note that only BMDL designations from

the 1999 field data were converted. J-flagged data from the 2000 field results remain exactly as received

from the subcontractor. The data in all Section 4.0 tables has been modified to reflect this change.

4.2 Subsurface Soil/Soil-Gas

Soil samples were collected in order to determine the nature and extent of contamination at the subject

property and to evaluate risk under the utility worker scenerio. Near-surface soil samples were collected

with direct-push equipment at three to four depths per boring. Soil sampling depths were not to exceed

10 to 12 ft bgs, unless PID readings exceeded background levels. Sampling locations and rationale are

described in Section 3 of the SAP (BMcD, 1999b). Not all proposed locations were actually sampled, as

discussed in the SAP.

Soil samples were collected at the following locations:

* Along the drainage west of Buildings 309 and 310 (locations BI 13, BI 17, and BI 18). The

purpose of sampling this area was to evaluate any potential source located adjacent to or

within the natural drainage in this area (BMcD, 1999a).

0 Along the east side of Dickman Avenue, in the vicinity of the DPW maintenance facility

(B119, B120, and B121). The purpose of sampling this area was to identify and delineate

any soil contamination located along the former drainage, extending north from the

approximate location of B 119.

* In the vicinity of the former service station along Henry Drive (locations B132 through

B147). The purpose of sampling in this area was to identify and attempt to delineate any
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contamination associated with the former service station and to provide adequate data to

conduct the risk assessment.

In addition, samples were taken at location B217 and B218A (located to the east of Building

367). These were not specified as soil sampling locations in the work plan, but after

conferring with Fort Riley DES personnel, the decision was made to sample here because of

the high levels of contamination present in the groundwater.

Soil analytical results for both on-site GC and off-site lab confirmation analyses are presented in Table

4-1 and Figure 4-1, View A. Chlorinated solvents and/or BTEX were detected at only four direct-push

locations. SVOCs and/or EDB were not detected in any soil sample selected for off-site analysis and

were not analyzed by on-site GC. EPA Method 8270 (SVOC) detection limits were above risk based

levels for industrial soil for selected carcinogenic polynuclear aromatic hydrocarbons (PAHs). In order

to characterize contamination at the study area further, 16 soil samples from 15 locations were analyzed

for the RCRA metals at the off-site laboratory. Table 4-2 presents a summary of the RCRA metals data,

which are also depicted on Figure 4-1. Figure 4-2 summarizes both soil analytical results collected

during the IFI (BMcD, 1998c).

Soil-gas results are presented in Table 4-3. Figures 4-3 through 4-8 present soil-gas results for PCE,

TCE, and cis- 1,2-DCE for depths of nine and 15 ft bgs for the area between Carr and Carter Avenues.

Four additional soil-gas sampling locations (B705, 706, 707, and 708) were located immediately west of

the DPW compound (Figure 1-2). No summary figures are presented for these four locations because

they either had very low detections or were non-detect. Neither BTEX nor carbon tetrachloride were

detected in any of the soil-gas samples. Figure 4-2 presents the generalized extent of soil-gas detections

observed during the IFI (BMcD, 1998c).

4.2.1 Chlorinated VOCs in Subsurface Soils

Chlorinated VOCs were detected in soil samples taken from direct-push sampling locations B132, B133,

B217, and B218A (Figure 4-1). Off-site confirmation samples were collected for each of these locations,

and chlorinated VOCs were detected in the confirmation sample for B132. All these detections fell well
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below the Kansas Department of Health and the Environment (KDHE) Tier 2 Risk-based standards for

both residential and non-residential use, for both the soil and the soil-to-groundwater protection

pathways. (The soil-to-groundwater protection pathway standards, shown on Table 4-1, are the more

stringent set of values.) The following bullets summarize these detections:

* PCE was detected at a level of 3.2 micrograms per kilogram (J.g/kg) in a soil sample

collected from 10 ft bgs at location B 132 (at the former service station site along Henry

Drive). At location B217 (east of Building 367), PCE was detected at 2.0 pig/kg from soil

samples collected from both 14 and 28.5 ft bgs. At location B218A (east of Building 367),

PCE was detected at a level of 11 jIg/kg in soil collected from 16 ft bgs. The corresponding

off-site laboratory confirmation sample was non-detect for PCE. PCE was detected below

the reporting limit (<2.0 jig/kg) in a soil sample collected from 10 ft bgs at location B133

(north of the UPRR station, Building 311). Because this result was detected below the

reporting limit for PCE, the value is not considered conclusive.

* TCE was detected at a level of 2.0 ig/kg in a soil sample collected from 16 ft bgs at location

B218A (east of Building 367). The corresponding off-site laboratory confirmation sample

was non-detect for TCE.

* Cis-1,2-DCE was detected at a level of 26 jig/kg in a soil sample collected from 16 ft bgs at

location B218A (east of Building 367). The corresponding off-site laboratory confirmation

sample was non-detect for cis-1,2-DCE.

Figure 4-2 shows the location of soil samples collected for on-site analysis during the IFI in 1997

(BMcD, 1998c). These soil samples were collected in or immediately adjacent to the DPW compound.

Detections of PCE ranged from 42.8 jig/kg at location T- 15 (in the swale west of Building 310) to 1.4

jg/kg at location T-12 (west of Building 332). TCE was detected in soils from location T-5 (at the

former Building 354 site) and T-9 (south of the DPW perimeter fence). These values were 7.8 and 11.3

jig/kg, respectively. Each of these soil samples was taken within a few feet of the overburden - bedrock

interface, suggesting that this soil contamination might be the result of PCE and TCE contaminated

groundwater moving through the soils at these depths.
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Soil-gas sampling provides a screening tool for potential soil and groundwater contamination source

areas. Soil-gas detections may indicate volatilization of soil contamination into soil pore space.

Alternatively, in sandy soils or in areas with extensive pavement and blacktop, soil-gas detections may

indicate volatilization of groundwater contamination into soil pore space. Although both sandy soils and

paved areas are present at the study area, the soil-gas data will be described in this section with the soil

data. Figures 4-3 through 4-8 show the soil-gas results in the vicinity of Building 367 between Carr and

Carter Avenues. Figure 4-2 provides a very generalized summary of soil-gas results for PCE and TCE

collected during the IFI. Significant soil-gas results follow:

* PCE was detected at 43 of 49 soil-gas sampling locations at the nine ft bgs sampling depth in

the area between Carr and Carter Avenues. PCE detections ranged from a high of 250 jLg/L

(at B243) to a low of 0.2 gtg/L (at B232, B363). Six locations had readings in excess of 100

gg/L (Figure 4-3). PCE was detected at 48 of 53 soil-gas sampling locations at the 15 ft bgs

sampling depth. Values ranged from a high of 450 .ig/L (at B241) to a low of 0.1 jig/L (at

B444). Eleven locations had readings in excess of 100 jtg/L (Figure 4-4).

* TCE was detected at 10 of 49 soil-gas sampling locations at the nine ft bgs sampling depth in

the area between Carr and Carter Avenues. These ranged from a high of 40 A.tg/L (at B243)

to a low of 0.2 ltg/L (at B518) (Figure 4-5). TCE was detected at 17 of 53 soil-gas sampling

locations at the 15 ft bgs sampling depth. Values ranged from a high of 46 pig/L (at B241) to

a low of 0.1 gg/L (at B443) (Figure 4-6).

* Cis-1,2-DCE was detected at four of 49 soil-gas sampling locations at the nine ft bgs

sampling depth in the area between Carr and Carter Avenues. These ranged from a high of

98 gg/L (at B243) to a low of 1.6 ig/L (at B245) (Figure 4-7). Cis- I,2-DCE was detected at

eight of 53 soil-gas sampling locations at the 15 ft bgs sampling depth. Values ranged from

a high of 87 pg/L (at B243) to a low of 1.5 ig/L (at B245) (Figure 4-8).

* At the four soil-gas sampling locations located just west of the DPW compound, PCE was

the only contaminant detected. PCE was detected in samples taken from B707 (nine ft bgs),

B707 (15 ft bgs), and B708 (15 ft bgs). Levels ranged from 1.9 g.g/L to 0.2 jtg/L.

* Soil-gas sampling during the IFI detected widespread PCE contamination in and adjacent to

the DPW compound. PCE was detected in 53 of 71 samples at concentrations ranging from
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0.2 gg/L in Probehole B-03 to 76.8 gg/L in Probehole B-I 1 (BMcD, 1998c). Smaller areas

of TCE contamination were detected, mainly in the vicinity of the former Building 354 and

both east and west of Building 332 (Figure 4-2). TCE was detected in 11 of 71 samples at

concentrations ranging from 1.0 jig/L in Probehole B-86 to 4.2 p.g/L in Probehole B-2 1.

Areas where soil-gas detections were observed, which might indicate soil contamination at shallow

depths, were located immediately west and east of Building 367. PCE was more widespread at the 15 ft

versus nine ft sampling depth (Figures 4-3 and 4-4). Concentrations observed were also higher at the 15

ft sampling depth. TCE detections in soil-gas were less extensive, but still present both east and west of

Building 367 (Figures 4-5 and 4-6). Cis-1,2 DCE detections were mainly present at the 15 ft depth and

were located primarily to the east of Building 367 (Figures 4-7 and 4-8). In agreement with the soil-gas

sample results, soil samples from two locations to the east of Building 367 (Figure 4-1, View A)

exhibited chlorinated-solvent contamination.

To summarize chlorinated VOC contamination in subsurface soils:

0 The highest chlorinated VOC contamination is present in soils in the area immediately to the

east of Building 367.

0 Contamination of soils at depth (within a few feet of the overburden-bedrock interface) is

probably the result of lateral transport of contaminated groundwater, combined with vertical

fluctuations in water table elevation.

* Soil-gas detections are widespread across the terrace area. Although these detections could

reflect subsurface soil contamination, it is very possible that these detections result from

volatilization of groundwater contamination to soil pore space. This is especially true on the

terrace area, given the large areas of blacktop and the sandy nature of the soils in the

subsurface.
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4.2.2 Metals in Subsurface Soils

A total of 16 soil samples were taken at 15 different direct-push sampling locations. These soil samples

were analyzed off-site for the eight RCRA metals (Tables 4-1 and 4-2, and Figure 4-1, View B). The

following are results of these analyses, which are also compared to local (MAAF) and regional (USGS)

background values, and the KDHE Tier 2 Risk-based standards:

* Arsenic was detected at concentrations ranging from non-detect to 4.7 milligrams per

kilogram (mg/kg) at location B 117 (depth 3 to 4 ft bgs). Detections were at or below the

range for both local and regional background levels for arsenic, and all detections were well

below the KDHE Tier 2 Risk-based standards, both residential and non-residential, for both

soil and soil to groundwater protection pathways (Table 4-2).

* Barium was detected at concentrationsrranging from 15 mg/kg (at B 132) to 170 mg/kg (at

B137). Detections were below the range for regional background levels for barium, and all

detections were well below the KDHE Tier 2 Risk-based standards, both residential and non-

residential, for the soil pathway.

" Cadmium was detected at concentrations ranging from not detected to 0.6 mg/kg (at B 118).

Detections were at or below the range for both local and regional background levels for

cadmium. All detections were well below the KDHE Tier 2 Risk-based standards, both
-I

residential and non-residential, for the soil pathway.

* Chromium was detected at concentrations ranging from 3.0 mg/kg (at B132) to 15.3 mg/kg

(at B 119). Detections were at or below the range for both local and regional background

levels for chromium. All detections were well below the KDHE Tier 2 Risk-based

standards, both residential and non-residential, for the soil pathway.

* Lead was detected at concentrations ranging from 2.8 mg/kg (at B132) to 51 mg/kg (at

B 117). The 51 mg/kg detection at location B 117 (depth 3 - 4 ft bgs) and the detection of 35

mg/kg at B 118 (depth 2.5 - 4 ft bgs) are both well below KDHE Tier 2 Risk-based standards,

but are both above the value for local background at MAAF of 32.3 mg/kg and the regional

value of 15 mg/kg (Table 4-2). Both of these soil samples were taken from the drainage

located to the west of Buildings 309 and 310.

" Mercury, selenium, and silver were not detected in soils from the study area.
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These data indicate that metals contamination does not appear to be a significant issue at the study area,

with the possible exception of lead, which will be discussed further in Section 6.0

4.2.3 BTEX in Subsurface Soils

BTEX was detected in soil from only one location; B 132. Location B 132 is located at the site of the

former service station, just to the northwest of the UPRR station (Building 311; Figure 4-1).

* Benzene was detected at a level below the reporting limit (<5.0 gg/kg). The corresponding

off-site laboratory confirmation sample was non-detect for benzene.

* Toluene was detected at a concentration of 53.1 lig/kg; however, the corresponding off-site

laboratory confirmation sample was non-detect for toluene.

0 Ethylbenzene was detected at a concentration 84.7 gg/kg. The corresponding off-site

laboratory confirmation sample detected ethylbenzene at a level of 190 gtg/kg.

0 M,p-xylenes were detected at a concentration of 94.5 jtg/kg. The corresponding off-site

laboratory confirmation sample detected m,p-xylenes at 170 jtg/kg.

All of these detections fell well below the KDHE Tier 2 Risk-based standards, residential and non-

residential, for both the soil and the soil-to-groundwater protection pathways. The soil to groundwater

protection pathway is the more stringent set of values.

During the IFI, benzene was detected at three locations. At two of the three locations (T-5 and T-9),

benzene detections in soil exceeded the KDHE Tier 2 Risk-based standards, residential and non-

residential, for the soil-to-groundwater pathway (80 tg/kg). Benzene was detected at 2899 gg/kg at

location T-5 (at the former Building 354 site) and at 335 jg/kg in at location T-9 (south of the DPW

compound fence; see Figure 4-2). The soil samples at both T-5 and T-9 were taken within a few feet of

the overburden - bedrock interface.

In summary, BTEX contamination in soil is present at and near the former Building 354 site and at the

former service station site along Henry Drive. BTEX is not of direct interest to the RI/FS because of the
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petroleum exclusion in CERCLA; however, this information is presented to give a complete picture of

contamination identified at the study area.

4.3 Groundwater

4.3.1 Chlorinated VOCs in Groundwater

On-site field screening results and off-site laboratory analytical results for direct-push groundwater

samples are presented in Table 4-4. Table 4-5 contains the positive detections for both the February and

July 2000 groundwater sampling events at the study area. Figures 4-9 through 4-14 depict the

distribution of PCE, TCE, and cis- 1,2-DCE contamination across the study area. Figures 4-10, 4-12, and

4-14 show the distribution of PCE, TCE, and cis-1,2-DCE in the shallow, intermediate, and deep zones

of the alluvial aquifer on the point bar. Figure 4-15 depicts the extent of carbon tetrachloride and

trichloromethane contamination across the study area. Areas of groundwater contamination are

delineated on all figures based upon those locations that had any detection of a contaminant equal to or in

excess of the reporting limits for the compound. Both on-site field screening, off-site laboratory

confirmation results, and the February 2000 groundwater sampling results were used to evaluate the

areas impacted by groundwater contamination. Where there was a major discrepancy between on-site

and off-site results, both values are presented on the figures. The RFSD (BMcD, 2000c) defines major

discrepancies as those cases where the on-site and off-site groundwater data values differ by greater than

a factor of three. In addition, in those cases where a contaminant of interest was not detected in the field,

but was detected in the off-site lab results, then both values are presented on the figures. Both values are

also presented where off-site laboratory results were non-detect, but the on-site field screening results

indicated a detection. The extent of contamination as determined by the IFI fieldwork completed in 1997

is also presented on the figures (BMcD, 1998c). A total of 328 samples (not including duplicates or

confirmation samples) were taken at 180 direct-push boring locations. There were no detections of

SVOCs, EDB or vinyl chloride in any of the off-site confirmation groundwater samples collected at the

study area during the direct-push investigation; however, there was a single detection of vinyl chloride in

the Monitoring Well 354-00-10 sample from February 2000. The field data compared well with the off-

site confirmation data (BMcD, 2000c). One data set did not exhibit any consistent pattern of being either

higher or lower when compared to the other.
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Although the results for both the February and July 2000 groundwater sampling events are included with

this tech memo, only the results for February are included on the figures. There are two reasons for this.

First, the validated data for the July 2000 groundwater sampling event was not available until late in the

preparation period for this document. Second, the February results are more contemporaneous with the

other data collected during 1999 and the early part of 2000, providing a "snapshot" of conditions at the

study area. The July 2000 data is presented to allow an comparison with the February data. There are no

significant discrepancies.

PCE. TCE, Cis-I2-DCE. and Vinyl Chloride

PCE, TCE, and cis- 1,2-DCE are the chlorinated solvents of interest at this study area. These three

contaminants can be addressed as a "family"of related compounds, since both TCE and cis-1,2-DCE are

byproducts of the reductive dechlorination of PCE and both are included in most commercial grades of

PCE. These three contaminants will be treated in the following discussion. Vinyl chloride will also be

briefly mentioned, since vinyl chloride is the reductive dechlorination byproduct of DCE.

The distribution of PCE is depicted on Figures 4-9 and 4-10.

" PCE was detected at 60 direct-push sampling locations, at concentrations ranging from 571

jig/L (B218; east of Building 367) to 2.0 gg/L (multiple locations).

* Forty-five of these 60 direct-push sampling locations had detections equal to or above the

United States Environmental Protection Agency (USEPA) Maximum Contaminant Level

(MCL) of 5.0 gg/L for PCE. The highest concentrations of PCE were detected in the area

immediately east of Building 367 (Figure 4-9, View C).

* On the point bar, there were four detections in the shallow zone, six in the intermediate zone,

and 10 in the deep zone. Concentrations ranged from 27 p g/L (A2 - shallow) to 2.0 gg/L

(multiple locations).

" Groundwater sampling results from the February 2000 event were consistent with the direct-

push results. PCE was detected in samples from nine monitoring wells, ranging from 4630

gg/L to 2.7 gg/L. The highest detection of PCE in groundwater was at Monitoring Well

354-99-08 (to the east of Building 367).
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The area impacted by PCE contamination extends from the area just east of Building 367 south to the

point bar. PCE contamination does not appear to extend west or north of the defined area, based on the

distribution of non-detections. The eastern boundary is less well defined, especially in the vicinity of the

intersections of Carr and Carter Avenues with Pershing Avenue, and in the eastern portion of the DPW

compound. An additional zone of PCE contamination extends just south of the UPRR grade, with the

most extensive area of contamination present in the deep portion of the alluvial aquifer (Figure 4-10).

An outlier of PCE contamination was located at direct-push sample location C8, on the extreme eastern

edge of the study area along the Kansas River (Figure 4-10). PCE detections ranged from 3.0 ig/L in the

shallow zone to 6.0 gg/L in the deep zone. Two days later this location was resampled and there was no

PCE detected in either on-site GC results or in the off-site confirmation sample. The initial data

collected at C8 will be treated as a valid detection of PCE until additional data is collected.

The distribution of TCE is depicted on Figures 4-11 and 4-12.

0 TCE was detected at 21 direct-push sample locations, at concentrations ranging from 41

p.g/L (B218) to 1.05 gg/L (GI - intermediate; at the horse corral).

0 Ten of these direct-push sample locations had detections equal to or above the USEPA MCL

of 5.0 gg/L for TCE. The highest concentrations of TCE were detected in the area

immediately east of Building 367.

* In the point bar area two detections were in the shallow zone, seven in the intermediate zone,

and 16 in the deep zone. Concentrations ranged from 12 lig/L (F6 - deep) to 1.05 gg/L (G I -

intermediate; at the horse corral).

0 Groundwater sampling results from the February 2000 event were consistent with the direct-

push results. There were detections of TCE in samples from eight monitoring wells, ranging

from 160 to 0.8 gg/L. The highest detection of TCE in groundwater was at Monitoring Well

354-99-08 (to the east of Building 367). This result was the only TCE detection above the

USEPA MCL of 5 gg/L.
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TCE contamination appears to be concentrated in a number of isolated areas of limited extent on the

terrace, to the north of the railroad grade (Figure 4-11, View B). The footprint of TCE contamination is

much more extensive and integrated on the point bar. Here TCE contamination extends from the vicinity

of the horse corral east towards the Kansas River. The area impacted by TCE contamination is most

widespread in the deep zone, with smaller areas of contamination present in the intermediate and shallow

zones (Figure 4-12).

Cis-1,2-DCE distribution is depicted on Figures 4-13 and 4-14.

* Cis- 1,2-DCE was detected at 38 locations, at concentrations ranging from 673 g.g/L (B218)

to 2.1 gg/L (G3 - deep; at the horse corral).

* Four of these locations had detections equal to or over the USEPA MCL of 70 gg/L for cis-

1,2-DCE. Detections were located in the area immediately east of Building 367 (Figure 4-

13) or on the Kansas River point bar.

* On the point bar, six detections were in the shallow zone, 22 in the intermediate zone, and 26

in the deep zone. These concentrations ranged from 40 g.g/L (HC3 - deep) to 5 gg/L

(multiple locations) and there were no detections over the MCL of 70 gg/L for cis- 1,2-DCE.

* Groundwater sampling results from the February 2000 event were consistent with the direct-

push results. There were detections of cis-1,2-DCE in samples from eleven monitoring

wells, ranging from 260 to 0.5 gg/L. The highest detection of cis 1,2-DCE in groundwater

was at Monitoring Well B354-99-08 (to the east of Building 367).

On the point bar, the area impacted by cis- 1,2-DCE contamination extends from the west comer of the

horse corral east to the Kansas River. The deep zone is more extensively impacted by contamination

than either the intermediate or shallow zone of the alluvial aquifer (Figure 4-14).

A single detection of vinyl chloride was identified during the February 2000 groundwater sampling

event, at the Monitoring Well B354-00-10, located by Building 407. Vinyl chloride was detected at a

level of 0.8 gg/L. Because this detection falls exactly on the reporting limit, it does not require a "U," or

undetected, qualifier. Of note, vinyl chloride was detected at this same monitoring well during the July
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2000 groundwater sampling event at a level of 2.5 gg/L. This is over the MCL for vinyl chloride of 2.0

pgg/L.

Carbon Tetrachloride and Trichloromethane

Carbon tetrachloride and trichloromethane (chloroform) are depicted on Figure 4-15. Carbon

tetrachloride was not identified as a contaminant of concern until the confirmation sample results from

the first phase of field sampling were reviewed. Trichloromethane is a reductive dechlorination

byproduct from the biodegradation of carbon tetrachloride and may be related to the carbon tetrachloride

contaminant.

" Carbon tetrachloride was detected at 28 direct-push sample locations, at concentrations

ranging from 8.5 gg/L (B 100, located along Dickman Avenue) to 0.8 gg/L (B93, located

near intersection of Dickman and Holbrook Avenues). Carbon tetrachloride was detected in

both field and laboratory confirmation VOC analyses.

* Eleven of the 28 carbon tetrachloride detections matched or exceeded the MCL of 5.0 gg/L

for carbon tetrachloride. The highest concentrations of carbon tetrachloride (8.2 gg/L to 8.5

gtg/L) were detected in the area immediately east and south of Building 367. Carbon

tetrachloride was also detected in the vicinity of the fire station (Building 430) on Godfrey

Avenue, with the highest detection at this location being 6.9 jig/L (B713, offsite analysis).

* A single detection of carbon tetrachloride was identified on the point bar at location B4

(intermediate depth; see Figure 4-15), at a level of 1.0 jtg/L.

" Trichioromethane, the reductive dechlorination byproduct of carbon tetrachloride, was also

detected, with a distribution similar to that of carbon tetrachloride (Figure 4-15, green

labels). The highest detection of trichloromethane was at location B100 (3.1 jtg/L).

* Carbon tetrachloride and trichloromethane were detected in three monitoring wells sampled

during the February 2000 groundwater sampling event at the study area.: TS0292-01,

MW95-06, 354-PZ-D. The three detections of carbon tetrachloride ranged from 2.3 to 0.9

gtg/L, with the highest detection at Monitoring Well MW95-06 at the DPW compound. The

three trichloromethane detections ranged from 1.4 to 0.7 ptg/L, with the highest detection at

Monitoring Well TS0292-01, also within the DPW compound.
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The western and southern limits of the area of carbon tetrachloride contamination appears to be well

delineated (Figure 4-16). The extent of contamination to the north of Carr Avenue, in the vicinity of the

intersections of Carr and Carter Avenues with Pershing Avenue, and in the eastern portion of the DPW

compound is currently unknown. Some carbon tetrachloride contamination is present in the immediate

vicinity of the fire station (Building 430) on Godfrey Avenue. This may be a potential source area, since

carbon tetrachloride was previously used in fire fighting equipment.

4.3.2 BTEX in Groundwater

The highest levels of BTEX compounds were detected at four direct-push locations:

* At location B702 (west of the former Building 354, seeFigure 2-2), BTEX was detected by

on-site GC analysis at the following levels: benzene - 113 Jag/L, toluene - 473 lag/L,

ethylbenzene- 511 .ag/L, and total xylenes- 958 gag/L. The on-site detection of benzene

was greater than the MCL of 5 lg/L for this compound.

* At location B132, BTEX was detected by on-site GC analysis at the following levels:

benzene - 10 Jag/L, toluene - 165.1 ig/L, ethylbenzene- 54 lag/L, and m,p-xylenes- 75.4

jag/L. The off-site laboratory confirmation results for this location were lower, with

detections of 2.0, 1.2, 4.9, and 2.8 lag/L for benzene, toluene, ethylbenzene, and m,p-xylenes,

respectively. The on-site detection of benzene at B 132 was greater than the MCL for that

compound.

* At location Al, benzene (5 lag/L), toluene (95 tg/L), ethylbenzene (68 u.g/L), m,p-xylenes

(23 ltg/L), and o-xylenes (30 tg/L) were detected by on-site GC analysis. Benzene was

detected at the MCL of 5 tg/L.

* In addition, benzene, toluene, and/or o-xylenes were detected in off-site laboratory analyses

at levels equal to or less than 1.0 ig/L at the following direct-push boring locations: A6

(deep), B94, B99, B 119, B120, B127, B128, B224, B248, and C7 (deep).
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High levels of BTEX contamination appear to be limited to the areas at or adjacent to the former

Building 354 site and the former service station along Henry Drive. As statedpreviously, this BTEX

contamination is not the principle concern of the RI/FS.

4.4 Surface Water

In March 2000, the surface waters of the Kansas River were sampled along three transects in the

immediate vicinity of the study area (Figure 2-2). Surface water samples were analyzed for VOCs. No

contaminants of interest were detected in surface water at the study area, including PCE, TCE, cis-1,2-

DCE, or carbon tetrachloride (BMcD, 20000.

4.5 Source Areas

The RI/FS WP identified four confirmed or potential source areas for investigation: (1) the vicinity of

the former Building 354, (2) the area to the north of Dickman Avenue, (3) the former Service Station

area located along Henry Drive to the northwest of the UPRR station (Building 311), and (4) the

southeast end of Building 332. Additional areas of contamination may be present directly to the south

and west of Building 332; however, confirmatory data are not currently available for these areas.

Additional fieldwork to investigate the area to the south and west of Building 332 is discussed in Section

7 of this document.

The area north of Dickman Avenue was defined as a potential source area because of the presence of

chlorinated solvents in groundwater samples collected from a temporary monitoring well located along

Dickman (near the location of Monitoring Well 354-99-07). Since analytical data from locations north

of Dickman Avenue was not available upon completion of the RI/FS WP, this potential source area was

broadly defined as the area north of Dickman Avenue. Information obtained during the 1999 and 2000

investigations indicates that chemicals detected in groundwater samples from the temporary monitoring

well along Dickman are likely from the areas to the east and west of Building 367. Therefore, the area

surrounding Building 367 is now defined as a confirmed source area.
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It is possible that the sanitary sewer which runs along the UPRR grade could be a source for

contamination detected in groundwater below the point bar. This same sewer line has been investigated

to the north of the horse corral as part of the DCFA fieldwork. There is currently no information to

confirm that the sanitary sewer is a source.

During the 1999 and 2000 investigations, carbon tetrachloride and trichloromethane were identified in

groundwater samples collected from the study area. Carbon tetrachloride was detected in samples

collected along Carr Ave. This compound was also detected in groundwater samples collected around

the fire station (Building 430) on Godfrey Avenue, which is located approximately 1200 ft north of Carr

Avenue. This building is currently presumed to be the potential source for the carbon tetrachloride.

Potential release mechanisms at the study area include surface spills, leaks from tanks, and discharges

from drains. The RI/FS WP identified groundwater and soil as the impacted media. Recent investigation

results confirm this conclusion.

4.6 Summary of Nature and Extent

Section 4.6 provides a bullet summary of the nature and extent of contamination at the study area.

Figure 4-16 provides an overview of PCE, TCE, cis-1,2-DCE, and carbon tetrachloride contamination

across the study area.

" PCE-contaminated groundwater appears to extend south from the area immediately east of

Building 367, between Carr and Carter Avenues (Figure 4-9). The area of contamination appears

to be bound by non-detections of PCE to the west and north. The eastern limit of contamination

is not as well defined, with questionable areas located in the vicinity of the intersections of Carr

and Carter Avenues with Pershing Avenue, and along the eastern side of the DPW compound.

On the point bar, PCE contamination extends from west of the horse corral to the east along the

UPRR grade (Figure 4-9). The area impacted by PCE contamination on the point bar increases

with depth (Figure 4-10). An outlier is located at C8.

* TCE contamination in groundwater occurs as discontinuous, isolated detections scattered across

the terrace area to the north of the UPRR grade (Figure 4-11). On the point bar, the area
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impacted by TCE contamination is more extensive and increases with depth (Figures 4-11 and 4-

12).

0 The area impacted by cis-1,2-DCE contamination is extensive on the point bar (Figures 4-13 and

4-14), but is limited to a small area in the vicinity of Building 367 in the terrace area north of the

railroad grade (Figure 4-13).

* Carbon tetrachloride detections are widespread in the terrace area to the north of the railroad

grade and are present as far north as the fire station (Building 430) on Godfrey Avenue (Figure

4-16). The aerial limit of contamination is not well defined between Building 430 and Carr

Avenue, or in the eastern part of the DPW compound. Carbon tetrachloride was detected once

on the point bar (at location B4).

* Chlorinated solvents are present in soils at only two locations: to the north of Building 311

(B132) and just east of Building 367 (B217 and B218A). All detections at both locations fall

below the KDHE Tier 2 Risk-based standards.

0 Results of the IFI indicated a potential source of chlorinated solvents along Dickman Avenue

near Building 332. Based on the distribution of contamination in groundwater and the locations

of detected soil contamination, three additional potential source areas have been identified

during this investigation. This soil-gas investigation indicates that shallow chlorinated sources

exist both immediately to the west and east of Building 367. Building 430 may be a source for

carbon tetrachloride.

* No VOCs were detected during surface water sampling of the Kansas River in March 2000.

0 Significant BTEX contamination in groundwater and soils is limited to the areas at or adjacent to

the former Building 354 site and the former service station along Henry Drive.

4.7 Data Gaps

Based on a preliminary evaluation of data collected to date regarding the nature and extent of

contamination for the RI, the following data gaps have been identified:
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1. Additional information is required on the nature and extent of carbon tetrachloride

contamination in the area between Carter Avenue and Godfrey Avenue. Additional

direct-push groundwater sampling should be performed along Pershing Avenue in an

effort to better define the carbon tetrachloride contamination. Monitoring wells should

also be considered for this area and around Building 430.

2. A confident line of non-detections needs to be determined on the eastern side of the

DPW compound. IFI data indicated decreasing concentrations to the east, but a

confident line of non-detections was not determined.

3. The origin of contamination on the point bar, to the west of Henry Drive, is open to

question. This contamination could be a result of groundwater flowing off the terrace

from the Main Post area; however, it is possible that a sanitary sewer line running

parallel to the UPRR grade may be a source of the chlorinated solvents detected in the

vicinity of the horse corral. This sanitary sewer line handled discharge from the Dry

Cleaning Facilities Area (DCFA). Investigation of this sanitary sewer line, including

that a source of contamination.

4. Additional investigation at location C8 is necessary because of the questionable nature of

the initial detections of PCE at this location. Additional groundwater sampling across

the Kansas River and downstream from C8 would help resolve whether contamination is

moving under the Kansas River to MAAF.

5. Additional information is required on the nature and extent of all contaminants over

time. This includes the extent of vinyl chloride contamination, since this is an end

product of the reductive dechlorination process. Periodic groundwater sampling of all

monitoring wells and piezometers should be continued at the study area. These sampling

events should be coordinated with those at DCFA. Integrating the analysis of data from

the two sites will allow for a better understanding of the point bar area.
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6. The source of the groundwater plume and soil gas detections in the vicinity of Building

367 has not been determined. Additional investigation of this area is needed to

determine if the source is still present in the vadose zone soils, the levels of

contaminants present in the vadose zone soils, and the extent of soil contamination, if

present. This information will be evaluated to determine if a source removal action is

warranted.

7. EPA Method 8270 detection limits were above risk-based levels for industrial soils for

select PAHs. This represents a data gap in shallow soil where direct contact could occur.
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5.0 PRELIMINARY EVALUATION OF FATE AND TRANSPORT

5.1 General

Contaminant behavior in the environment is an important determinant of exposure pathways and

concentrations. The potential for contaminants to migrate from a source area is dependent on three

factors: the physical and chemical properties of the contaminants, the environmental processes affecting

them, and media characteristics through which the contaminants may migrate. This chapter is intended

to provide an overview of chemical fate and transport characteristics as they relate to the study area.

Physical and chemical properties influencing fate and transport include water solubility, vapor pressure,

Henry's Law constant, partitioning behavior, and transformation and degradation rates. Section 3.3.2

and Appendix B of the RI/FS WP describe the physical, chemical, and environmental processes that

influence the fate and transport characteristics of the previously identified indicator chemicals at the Site

(BMcD, 1999a).

5.1 Transport Characteristics

In general, the physical and chemical properties of VOCs allow the contaminants to migrate through soil

to groundwater. Alternatively, metals typically exhibit limited mobility in soil and groundwater because

of cation exchange and sorption on the surface of mineral grains. Despite the presence of pavement over

much of the study area, thus slowing infiltration of precipitation, the potential exists for migration of

some contaminants from soil to groundwater.

Once in groundwater, chemical migration is expected to follow groundwater flow patterns. Data

collected during 1999 and 2000 indicate that the distribution of chemicals across the study area is

consistent with the groundwater flow patterns described in Section 3.3.3. Analytical data indicate

movement of chemicals in a south/southeast direction from source areas on the terrace to the Kansas

River. There appears to be little lateral contaminant migration to the east and west in the upland terrace

deposits. The configuration of the bedrock surface is the dominant control on groundwater flow under
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the terrace. Groundwater flow through the transition zone from the upland terrace to the point bar is

characterized by high gradients to the southwest, south, and southeast. The distribution of chlorinated

solvent concentrations is consistent with that flow pattern, as the plume fans to the east and west at the

edge of the terrace. Groundwater flow in the Kansas River alluvial sediment is influenced by the

direction of river flow, which results in eastward migration of contaminants across the point bar. Site-

related compounds were not detected in surface water samples collected from the Kansas River.

Information obtained during the 1999 and 2000 investigations supports the theory proposed in the RI/FS

WP that groundwater transport is the most likely means of contaminant transport at the Site. This

hypothesis is further strengthened by the presence of VOCs in groundwater beneath the point bar, where

sources in soil are not known to exist.

5.2 Biodegradation Characteristics

Under anaerobic conditions, biodegradation of chlorinated solvents and carbon tetrachloride dissolved in

groundwater occurs as a reductive dechlorination process enabled by microorganisms. Anaerobic

environments require oxygen-depleted groundwater that typically occurs with depth. The point bar south

of the railroad grade is part of the Kansas River alluvial aquifer and has a thick saturated sediment

column. This is likely to be anaerobic in nature, which would be favorable for biodegradation of

chlorinated solvents and carbon tetrachloride. Shallow, thin aquifers such as that of the upland terrace

overburden sediments are expected to be dominantly aerobic in nature due to the high concentration of

dissolved oxygen. In an aerobic environment, biodegradation of chlorinated solvents and carbon

tetrachloride is expected to be minimal.

Under anaerobic conditions, PCE, the primary chlorinated solvent at the site, is degraded through a

process of reductive dechlorination. PCE degrades to TCE, which degrades to DCE, which degrades to

vinyl chloride and finally to ethene. As the oxidation state of carbon changes from oxidized (PCE) to

reduced (ethene), the rate of degradation decreases. In anaerobic environments, degradation of vinyl

chloride is commonly enhanced by creating aerobic conditions.
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The distribution of PCE, TCE, and cis-1,2-DCE across the study area suggests that two very different

biogeochemical environments exist in the subsurface. To the north of the railroad grade, the PCE

contamination dominates, with lesser amounts of TCE occurring as isolated incidences. Very little

cis-1,2-DCE was detected in this area. This distribution of PCE, TCE, and cis-1,2-DCE indicates an

unfavorable environment for reductive dechlorination. The saturated zone in this area is thin, with a

maximum saturated thickness on bedrock of 3 to 6 feet. This suggests that aquifer conditions here might

be more oxidizing, which would not be conducive to reductive dechlorination. This could also explain

the virtual lack of cis-1,2-DCE across the terrace. The isolated areas of TCE occurrence suggest that

there could be localized areas where conditions are more favorable for the degradation of PCE to TCE.

Field parameters collected during the February and July 2000 interim groundwater sampling events at the

study area provide some insight into aquifer conditions on the terrace. In general, dissolved oxygen

values were high, ferrous iron values low, and oxidation-reduction potential values were higher than in

the alluvial aquifer of the Kansas River (copies of data tables from the data summary reports are included

as Appendix G). These parameters suggest more oxidizing conditions, supporting the type and

distribution of contaminants observed.

South of the railroad grade, the biogeochemical environment is much different. The point bar is part of

the Kansas River alluvial aquifer, with a much thicker saturated sediment column. This thickness can

range up to approximately 25 ft. The deeper groundwater within the saturated alluvium will have more

reducing conditions; hence, a more favorable environment for reductive dechlorination. The widespread

presence of TCE and cis- 1,2-DCE throughout the point bar supports the theory that the geochemical

environment in this area of the Kansas River alluvium is conducive to the reductive dechlorination of

chlorinated solvents. Field parameters collected during the February and July 2000 sampling events

provide some information on aquifer conditions on the point bar. In general, dissolved oxygen values

were low, ferrous iron values high, and oxidation-reduction potential values were lower than in the

overburden aquifer on the terrace (Appendix G). These parameters suggest more reducing conditions,

supporting the type and distribution of contaminants observed.
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Carbon tetrachloride, recently detected near Building 367 and the fire station (Building 430), also

undergoes anaerobic reductive dechlorination. Carbon tetrachloride degrades to trichloromethane, which

degrades to dichloromethane, which degrades to chloromethane. Chloromethane degrades to the final

daughter products - chloride, water, and carbon dioxide.

The presence of carbon tetrachloride and trichloromethane at the fire station (Building 430) and Building

367 suggests that some degradation has occurred. The absence of further daughter products-.

dichloromethane and chloromethane - is consistent with the absence of TCE degradation products in the

upland terrace sediments. The absence of carbon tetrachloride degradation products supports the theory

that the upland terrace aquifer is likely to be predominantly aerobic and therefore not conducive to

reductive dechlorination.

5.4 Summary

The distribution of PCE, TCE, and cis-1,2-DCE across the study area suggests that the migration and

degradation of PCE is taking place along a flow path directed to the south and east. TCE and cis-1,2-

DCE are more widely distributed in the point bar area, suggesting that conditions in the point bar area are

potentially more favorable for reductive dechlorination than are conditions in the terrace area. It is

noteworthy that the areas impacted by TCE and cis- 1,2-DCE contamination occur within or near the

periphery of the PCE contamination area, both on the terrace and the point bar.

The distribution of carbon tetrachloride and its degradation product trichloromethane is confined to the

north portion of the study area. Although there is no data to confirm the northern extent of this

contamination, the source area is thought to be the area surrounding the fire station (Building 430) with

groundwater transporting those chemicals in a southward direction. Because of the suspected aerobic

nature of this environment, significant degradation would not be expected, and has not been observed, as

evidenced by the absence of dichloromethane and chloromethane. The current flow and degradation

trends are expected to continue in the future unless remediation efforts alter the physical or chemical

conditions.
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5.5 Data Gaps

Based upon an evaluation of fate and transport at the study area, the following data gap has been

identified:

Reductive dechlorination plays an important role in controlling the distribution and presence of

contaminants across the study area. In order to fully understand these processes, complete

geochemical data will be required for both the alluvial and overburden (terrace) aquifers. A

complete set of natural attenuation parameters should be collected for all monitoring wells to

provide the data required to evaluate the role of reductive dechlorination in controlling the fate

of contaminants across the study area.
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6.0 PRELIMINAY RISK CONSIDERATIONS

6.1 General

As part of the RI/FS WP, existing data were evaluated to identify chemical indicators of contamination

and develop a preliminary site conceptual model. This information aided in the development of the

baseline risk assessment process that was also presented in the RI/FS WP. The purpose of this section is

to review existing site data to identify PCOPCs, update and refine the previous site conceptual model

based on information obtained during the 1999 and 2000 field investigations, and identify any remaining

data requirements. This section is organized into the following subsections:

* In Section 6.2, analytical data are used to identify PCOPCs. Since the RI/FS WP did not

identify PCOPCs, this section will specify the PCOPC selection process and describe the

rationale for inclusion/exclusion of specific chemicals and/or chemical groups.

* Section 6.3 provides an update to the site conceptual model based on data obtained during

the 1999 and 2000 field investigations. Information provided in chapters 4 and 5 will be

related to specific risk assessment considerations of potential exposure routes and potentially

exposed populations. Changes to the preliminary site conceptual model presented in the

RI/FS WP will be addressed.

* Section 6.4 describes data gaps that will require additional field investigation at the study

area.

As stated in Section 1.1, the scope of this report is limited to an initial evaluation of the data collected to
date to assist in identifying data gaps. Although some reiteration of the information presented in the

RI/FS WP may be necessary to aid comprehension, the primary purpose of this section is to integrate the

new data into the previously presented information and provide additional refinements where needed.
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6.2 Identification of PCOPCs

The identification of PCOPCs is intended to serve two purposes. Primarily, the PCOPC selection

process identifies those chemicals that should be included in the ongoing sampling and analysis

activities. PCOPCs also represent a preliminary list of chemicals that are likely to be considered in

future risk assessment activities. The final selection of chemicals of potential concern will take place as

part of the baseline risk assessment portion of the RI and both the selection process and final list of

chemicals are expected to closely mimic those identified in the following subsections.

As a means of focusing the investigation, Section 312 of the RI/FS WP identified chemical indicators of

contamination (BMcD, 1999a). At the time the RI/FS WP was being developed it was determined that

sufficient data was not yet available to identify PCOPCs for risk assessment purposes. Therefore,

indicator chemicals were identified for the specific purpose of focusing investigation efforts and were

not intended to represent PCOPCs for the risk assessment, or chemicals to be selected for fate and

transport evaluations. Unlike the RI/FS WP, this section is intended to identify PCOPCs for eventual

risk assessment purposes; the resulting list of chemicals may or may not include those chemicals

previously identified as indicator chemicals.

6.2.1 PCOPC Selection Process

PCOPCs were identified through a review of analytical data collected during the RI. For soil, the data

set under consideration includes soil data collected during and subsequent to the IFI. Since groundwater

is a dynamic medium, groundwater data from several years ago may not accurately reflect current site

conditions. Therefore, groundwater data collected prior to 1999 were generally not included in this

evaluation.

Initially, chemicals that were positively detected in the aforementioned data sets were considered. The

list of chemicals was then evaluated through a series of screening processes. Analytical data for metals

were initially evaluated in relation to regional background concentrations. For this evaluation, regional

background data was obtained from the Revised Draft Remedial Investigation Report for the Former Fire

Training Area of Marshall Army Airfield at Fort Riley, Kansas (BMcD, 2000i) and Elemental
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Concentrations in Soil and Other Surficial Materials of the Conterminous United States (USGS, 1984).

Those metals present at concentrations below regional expected background levels were eliminated from

further consideration. Maximum detected chemical concentrations were then compared to media-

specific screening criteria. In groundwater, detected chemical concentrations were compared to both

MCLs and risk-based chemical concentrations (RBCs) for ingestion of tap water obtained from the

USEPA Region III Risk-Based Concentration Table (USEPA, 2000). Concentrations of chemicals

detected in soil were compared the risk-based concentrations published by KDHE in Risk-Based

Standards for Kansas [RSK Manual] (KDHE, 1999) for protection of human health from direct contact

with soil and migration from soil to groundwater. Chemicals detected at concentrations exceeding

screening levels were retained for further consideration.

This screening process was then expanded to include considerations of toxicity and degradation. Those

chemicals identified by USEPA as Class A known human carcinogens were retained as PCOPCs, with

the exception of metals determined to be present at natural background levels. Similarly, chemicals

known to be degradation products of currently detected compounds were included as PCOPCs regardless

of detection history. For example, dichloromethane has not been detected at the site, but will remain a

PCOPC because it is a degradation product of carbon tetrachloride and could be detected in the future.

As a final step in the PCOPC selection process, the list of chemicals was reviewed and modified to

include those chemicals that may not meet the above criteria, but are associated with site-related

contamination and/or have been frequently detected. Table 6-I provides the physical and chemical

properties for all PCOPCs.

6.2.2 List of PCOPCs

The following chemicals were selected as PCOPCs: PCE and related compounds (TCE, cis-1,2-DCE,

trans-1,2-DCE, I,1-DCE and vinyl chloride), 1,2-dichloroethane (1,2-DCA), carbon tetrachloride and

related compounds (trichloromethane, dichloromethane, and chloromethane), and BTEX petroleum

constituents. Metals, SVOCs, and EDB were excluded from the list of PCOPCs. The following

discussion briefly presents the rationale behind the selection or exclusion of each group of PCOPCs. The
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explanation for selecting chemicals that were already identified as indicator chemicals in the RJ/FS WP

will focus on additional data that differs from that evaluated for the RI/FS WP.

PCE and Related Compounds

As discussed in the RI/FS WP, PCE and TCE have been detected in groundwater at concentrations above

their respective MCL of 5 gg/L and RBCs of 1.1 pg/L and 1.6 ,g/L. Analytical data from 1999, and

2000 confirmed this exceedence, as well as the presence of cis-1,2-DCE in several groundwater samples

at concentrations exceeding the MCL of 70 g.g/L and RBC of 61 g.g/L. Trans 1,2-DCE has been detected

in the study area, but screening levels have not been exceeded. Vinyl chloride was detected at

concentrations above the MCL and RBC (2 jgg/L and 0.08 .g/L, respectively) in the groundwater sample

collected from Monitoring Well B354-00-10 during the July 2000 sampling event.

As described in the RI/FS WP, USEPA classifies TCE as a Group B2 probable human carcinogen:

sufficient evidence of carcinogenicity in animals is available to meet USEPA criteria, but the availability

of human data is inadequate or lacking. USEPA classifies 1,1-DCE as a Group C possible human

carcinogen: limited evidence of carcinogenicity in animals is available, but evidence in humans is

inadequate or lacking. 1,I -DCE has not been detected at the site but is potentially a minor degradation

product of TCE. USEPA classifies vinyl chloride as a Group A human carcinogen: adequate direct

evidence of carcinogenicity in humans is available. Vinyl chloride has been used in plastic

manufacturing, as a refrigerant, and in adhesives; however, its presence in the study area is probably as a

degradation product.

PCE and the related constituents were detected at concentrations exceeding screening levels.

Additionally, TCE, 1,1-DCE, and vinyl chloride are considered by USEPA to be probable, possible, or

known human carcinogens. TCE, cis-1,2-DCE, trans-1,2-DCE, 1,1-DCE, and vinyl chloride are known

to be potential degradation products of PCE. For these reasons, the PCE family of compounds was

retained as PCOPCs.
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1,2-DCA

As discussed in the RI/FS WP, 1,2-DCA has historically been detected in both groundwater and soil at

concentrations above the MCL and RBC (5 lag/L and 0.12 Lg/L, respectively). It should be noted that

1,2-DCA was not detected during the 1999 and 2000 field investigations.

As described in the RI/FS WP, USEPA classifies 1,2-DCA as a Group B2 probable human carcinogen:

sufficient evidence of carcinogenicity in animals is available to meet USEPA criteria, but the availability

of human data is inadequate or lacking. 1,2-DCA has been used as a gasoline additive and a solvent.

1,2-DCA was detected at concentrations exceeding screening levels and is considered by USEPA to be a

probable human carcinogen. For these reasons, 1,2-DCA was retained as a PCOPC.

Carbon Tetrachioride and Related Compounds

Carbon tetrachloride was detected in groundwater samples collected from several locations at

concentrations exceeding the MCL of 5 jig/L and RBC of 0.16 jgg/L. USEPA classifies carbon

tetrachloride as a Group B2 probable human carcinogen. Carbon tetrachloride has historically been used

as a solvent, fire extinguisher, grain fumigant, and dry cleaning agent. Based on exceedences of

screening levels and its classification by USEPA as a probable human carcinogen, carbon tetrachloride

was selected as a PCOPC.

Trichloromethane, a degradation product of carbon tetrachloride, was also detected in groundwater

samples from several locations at concentrations above the RBC of 0.15 gLg/L, although the MCL (100

gg/L for total trihalomethanes) was not exceeded. Subsequent degradation products, dichloromethane

and chloromethane, have not been detected at the study area. Both trichloromethane and

dichloromethane have been classified by USEPA as Group B2 probable human carcinogens. Despite the

absence of either detections or screening criteria exceedences, trichloromethane, dichloromethane, and

chloromethane were retained as PCOPCs because trichloromethane and dichloromethane are classified

by USEPA as probable human carcinogens, and all three compounds could be produced in the future by

possible reductive dechlorination processes.
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Petroleum Constituents

As discussed in the RI/FS WP, benzene has been detected in both groundwater and soil at concentrations

above the media-specific criteria. Analytical data from 1999 and 2000 confirm the presence of benzene

in groundwater at concentrations above the MCL (5 gg/L) and the RBC (0.32 /g/L). Additionally,

benzene is classified by USEPA as a Group A human carcinogen: adequate direct evidence of

carcinogenicity in humans is available.

Xylene has historically been detected in soil at concentrations above screening levels, although analytical

data from 1999 and 2000 do not indicate the presence of xylene above the screening levels in the

locations sampled for either soil or groundwater. Toluene and ethylbenzene have been detected at the

study area; although, at concentrations below screening levels. However, toluene and ethylbenzene are

known to be common petroleum constituents. For these reasons, all four of the BTEX constituents were

retained as PCOPCs. EDB and the SVOCs have not been detected in soil gas, soil, or groundwater at the

study area, and were not retained for further evaluation.

Metals

As discussed in Section 4.0, metals were generally detected at concentrations below regional background

levels, with the exception of lead. However, the detected concentrations of lead were well below

screening levels. Since most metals were detected at concentrations below background, and the detected

concentrations of all metals were below screening levels, no metals were retained as PCOPCs.

6.3 Update to Site Conceptual Model

The site conceptual model is developed to establish a baseline understanding of Site conditions as they

may contribute to potential human health and ecological impacts. The model should be based on

historical information, research, previous investigations, and technical judgement. The site conceptual

model illustrates the relationships among contaminant sources, release mechanisms, affected media,

transport mechanisms, contact media, exposure routes, and potential receptors. Figures 6-1 and 6-2

illustrate the human health and ecological conceptual models, respectively.
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A preliminary site conceptual model was developed for the RI/FS WP based on Site characterization

information that was available at that time (BMcD, 1999a). The primary purpose of this subsection is to

integrate the 1999 and 2000 data into the previously developed conceptual model and provide additional

refinements where needed. As with the previous subsection, the following discussions will focus on

additional information that differs from that available during development of the RI/FS WP. It is

important to note that the current site conceptual model has been developed based on existing data. As

sampling efforts continue, the additional data will continue to be reviewed with reference to the site

conceptual model. Should additional data disagree with the current evaluation, the site conceptual model

will be reevaluated as appropriate.

6.3.1 Contaminant Sources, Release Mechanisms, and Affected Media

Section 4.5, Source Areas, presented a description of potential source areas, release mechanisms, and

affected media. The contaminant source areas were identified as the vicinity of the former Building 354,

the former Service Station area located northwest of Building 311, the area around Building 332, the area

surrounding Building 367, and the area around the fire station (Building 430). Potential release

mechanisms at this Site include surface spills, leaks from tanks, and discharges from drains. The RI/FS

WP identified groundwater and soil as the impacted media. Recent investigation results confirm this

conclusion.

6.3.2 Transport Mechanisms

Section 5.0 presented a description of the physical and chemical properties influencing fate and transport.

Both chemical migration and degradation characteristics were described.

In general, physical and chemical properties of VOCs allow the contaminants to migrate through soil to

groundwater. Despite the presence of pavement over much of the Site, which slows infiltration of

precipitation, the potential exists for migration of some contaminants from soil to groundwater.

Information obtained during the 1999 and 2000 investigations supports the theory proposed in the RI/FS

WP that groundwater transport is the most likely means of contaminant transport at the Site. This
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hypothesis is further strengthened by the presence of VOCs in groundwater beneath the point bar, where

sources in soil are not known to exist.

6.3.3 Contact Media and Exposure Routes

An exposure route is the mechanism by which receptors come into contact with chemicals. Exposure

routes for human receptors include ingestion, inhalation, and dermal contact. The exposure routes for

ecological receptors include ingestion, dermal contact, inhalation, leaf sorption, and root uptake. The

following paragraphs provide a medium-specific discussion of potential exposure routes at this Site.

Air Exposure Routes

Chemicals in the subsurface can transfer to air through either the generation of fugitive dust or migration

of chemical vapors from impacted soil or groundwater. Airborne chemicals can then be inhaled by a

receptor. Ecological receptors can be exposed to chemicals in air through either respiration (fauna) or

leaf sorption (flora). Similar to the smaller study area evaluated for the RJ/FS WP, much of the

expanded study area is covered with asphalt or concrete, and the remaining areas are well vegetated.

Although current conditions are likely to limit dust generation and vapor migration, future activities at

the Site could involve excavation thus increasing the opportunity for exposure. As was mentioned in

Section 6.3.1 of this report, current Site data indicates a possible source for carbon tetrachloride near the

fire station (Building 430). The potential presence of impacted soil and/or groundwater in the area near

the fire station (Building 430) could result in migration of vapors from soil and/or groundwater into

nearby residences. Additionally, it is possible for vapors in other portions of the study area to migrate

into non-residential buildings on the site and be present in the workplace. Therefore, the air exposure

route will be evaluated further in the RI.

Soil Exposure Routes

Human exposure to chemicals in soil may occur through ingestion, dermal contact, inhalation of dust,

and inhalation of volatiles. Ecological receptors may contact chemicals in soil through ingestion, dermal

contact, or root uptake. Throughout much of the Site, the surface covering described above limits the

potential for routine contact with soil; however, the potential for excavation activities provides an
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opportunity for exposure. Additionally, the possible presence of carbon tetrachloride impacted soil near

the fire station (Building 430) provides an opportunity for nearby residents to become exposed to carbon

tetrachloride via soil. Although there is some opportunity for direct contact with soil, inhalation of

vapors from soil is likely the primary exposure route of concern. Therefore, exposure to soil will be

evaluated further in the RI.

Groundwater Exposure Routes

Human exposure to chemicals in groundwater typically occurs through ingestion, dermal contact, and

inhalation of volatiles. Ecological receptors may contact chemicals in groundwater through root uptake.

As described in Section 3.3.3 of the RI/FS WP, ingestion of and dermal contact with groundwater are

unlikely to occur since there are no potable wells at the Site, nor are any likely to be installed in the

future. Additionally, excavation into groundwater is unlikely because of its depth. Inhalation of vapors

continues to be the likely exposure route for human receptors to groundwater. Therefore, exposure to

chemicals in groundwater will be further evaluated in the RI.

Surface Water Exposure Routes

Human exposure to chemicals in surface water typically occurs through ingestion, dermal contact, and

inhalation of volatiles. Ecological receptors may become exposed to chemicals in surface water through

ingestion and dermal contact (fauna) or root uptake and leaf sorption (flora). Similar to the area

evaluated in the RI/FS WP, most of the expanded study area is paved over or well vegetated. Although

drainage ditches are present throughout the study area, some of these ditches are lined with concrete and

most only hold water on an intermittent basis. For these reasons, exposure to chemicals in surface water

is unlikely.

The RI/FS WP identified the possibility for chemicals in groundwater to flow into the Kansas River.

Analyses from groundwater samples collected near the Kansas River indicated the presence of site-

related chemicals in limited areas at low concentrations, and analysis of surface water samples collected

from the Kansas River resulted in no detections of site-related compounds. Future analytical data from

near the river will continue to be evaluated with respect to this exposure pathway; however, based on
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currently available data, it is not anticipated that quantitative evaluation of exposure to surface water will

be necessary in the RI.

Food Chain Transfer Exposure Routes

Humans may become exposed to contaminants through consumption of plants or animals that have been

exposed to chemicals from the Site. As stated in the RI/FS WP, there are no agriculture land uses at or

near the Site thereby limiting the potential for crop or animal uptake to occur. Additionally, the lack of

detections of site-related contaminants in the Kansas River precludes the likelihood of ingestion of

exposed fish. Therefore, the potential for exposure to chemicals through transfer to food will not be

quantitatively evaluated in the RI.

6.3.4 Potential Human and Environmental Receptors

Potential receptors are defined as the human or environmental populations that may be exposed to

chemicals from the Site. Section 3.3.4 of the RI/FS WP identified likely human and environmental

receptors (BMcD, 1999a). The following paragraphs reevaluate those receptor groups and explain

revisions that may be appropriate based on information obtained during the 1999 and 2000

investigations.

Potentially exposed human populations include those persons whose locations and activities create an

opportunity for contact with impacted media. Site conditions and land and water uses influence human

activities and patterns of behavior and are considered in identifying potential receptors. The RI/FS WP

identified current and future indoor and outdoor workers, occasional trespassers, and future temporary

excavation workers as the likely human receptors; residential receptors were not considered likely due to

the designated use established in the master plan. Current data confirms the appropriateness of these

assumptions for most of the expanded study area. However, should additional data identify the presence

of carbon tetrachloride impacted soil or groundwater near the fire station (Building 430), the nearby

residential populations should be considered possible human receptors.
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Potentially exposed ecological receptors include terrestrial, wetland, and aquatic species that are broadly

grouped into flora (plants) and fauna (animals). Possible ecological receptors were identified in Section

2.2.8 of the RI/FS WP (BMcD, 1999a). The area included in that evaluation encompasses the expanded

study area; therefore, revision of this list is not necessary at this time.

6.4 Data Gap

Based upon a re-evaluation of the site conceptual model, the following data gap has been identified:

A limited number of soil samples have been collected from locations throughout the study area.

The majority of the available soil data has been obtained from samples collected at depths greater

than those likely to be contacted by human receptors. Therefore, it is likely that the extent of

contamination in surface soil and shallow subsurface soil (depths less than 12 ft bgs) has not been

sufficiently characterized, particularly in potential source areas, i.e. the areas surrounding the former

Building 354, Building 367, and the fire station (Building 430). To adequately evaluate potential

risks to human health and the environment, additional soil samples should be collected from the

surface and from depths less than 12 ft bgs and sent for laboratory analysis of VOCs.

6-11



Data Evaluation Technical
Workplan Addendum/Sampling and Memorandum/Work Plan Addendum
Analysis Plan (Revised) 354 Area Solvent Detections RI/FS

7.0 WORKPLAN ADDENDUMISAMPLING AND ANALYSIS PLAN

(REVISED)

7.1 General

In order to fill data gaps identified during this data evaluation, additional field activities are required to

provide a complete picture of the physical and chemical nature of the study area. The following SAP

describes the additional planned field activities, including sampling locations and rationale. Specific

areas targeted for additional RI/FS field activities include the following (these are listed from most to

least urgent in terms of investigation priority):

* Area south of Building 430 (Main Post Fire Station), along Pershing Ave.

* Vicinity of Building 430

* Vicinity of Building 367

* Area east of Building 332, within the DPW compound

* Point bar, in the vicinity of the sanitary sewer along the UPRR grade and at C8, and across

the Kansas River

* Vicinity of the former drain and wash rack at Building 332

* Vicinity of former underground storage tanks (USTs) and former Building 354

* Area along and west of Holbrook and Dickman Avenues

* Entire site for groundwater investigation

Field activities planned for these individual areas include soil-gas, soil, and/or groundwater sampling

with direct-push equipment for on-site screening and/or off-site laboratory analyses. In addition,

installation of three overburden, six alluvial, and two bedrock monitoring wells are proposed for the

study area. Groundwater sampling of existing monitoring wells, selected piezometers, and newly

installed monitoring wells will also be performed. Sequencing of activities in each area targeted for

additional fieldwork will be discussed in subsequent sections.
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This section replaces and updates the sampling and analysis plan presented in the RI/FS SAP (BMcD,

1999b). EDB has been dropped from both groundwater and soil analysis, and SVOCs have been dropped

from soil analysis only. No detections of these compounds have been identified in samples collected at

the study area. EDB was not expected at this study area, but was initially included as requested by the

regulatory agencies.

7.2 Field Activities

7.2.1 Area South of Building 430

Locations and Rationale

During RI fieldwork conducted to date, carbon tetrachloride was detected in numerous groundwater

samples taken from the terrace area. Specifically, carbon tetrachloride was detected in the vicinity of the

Building 430 and to the south of that location, near Carr Avenue; however, the extent was not defined.

In order to define the area of carbon tetrachloride contamination and to determine if Building 430, an

active fire station, is the source of the carbon tetrachloride contamination present to the south of that

location, groundwater screening samples will be collected along four direct-push sampling lines placed

between Building 430 and the intersection of Carter and Pershing Avenues (B767 through B843, see

Figure 7-1, View C). In addition, a north/south line is proposed along Pershing Avenue from Godfrey

Avenue to Carter Avenue. Probe locations are proposed, although field results may not warrant that all

locations are sampled. If warranted, additional sampling locations will be located by stepping-out in

undefined directions from the contaminated groundwater locations.

Groundwater Sampling and Analysis

Probehole locations will be marked as indicated on Figure 7-1. Some adjustment to probehole locations

may be necessary in the field due to utilities or inaccessibility. The direct-push contractor will advance

the water sampling tool to refusal. The screen on the sampling tool will be exposed and a groundwater

sample will be collected using an inertial lift check-valve. Based upon previous direct-push work done

in the area, depths to the top of bedrock should be approximately 50 to 60 ft bgs. Probeholes will be

abandoned following the procedures outlined in Section 10.2 of the MWIP (BMcD, 1998b).
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Groundwater samples will be analyzed on-site for PCE, TCE, cis-1,2-DCE, carbon tetrachloride, and

BTEX. Selected confirmation groundwater samples will also be analyzed for VOCs at a laboratory

validated by USACE and certified by the State of Kansas. Section 7.2.11 describes QA/QC procedures

for on-site analysis. Depth to bedrock data will be collected to determine the subsurface bedrock

topography and the potential influence of that topography on groundwater movement across the study

area.

7.2.2 Vicinity of Building 430 (Fire Station)

Location and Rationale

During the RI fieldwork, carbon tetrachloride was detected in groundwater screening samples collected

in the vicinity of Building 430, an active fire station. The fire station (Building 430) may be a potential

source for the carbon tetrachloride contamination, since this compound was used in fire suppression

equipment. Soil gas and subsurface soil samples are proposed for this area to better determine the nature

and extent of contamination. Soil analytical results will also be used to evaluate potential exposure in

the risk assessment. A grid of direct-push soil gas sampling locations (B844 through B1021, see Figure

7-2) is planned for the area around the fire station (Building 430). Following completion of soil gas

investigation, the data will be evaluated and nine soil sampling locations (B743 through B75 1) will be

selected and sampled. A line of three groundwater screening locations (B767 through B769, see Figure

7-1, View C) will be placed to the north of the fire station (Building 430) in an effort to define a non-

detect line for carbon tetrachloride. Two additional groundwater screening locations (B770 and B771,

see Figure 7-1, View C) will be located to the northeast of the fire station (Building 430), in order to

determine if any movement of contaminants is taking place in that direction. A monitoring well is

planned in the immediate vicinity of the fire station (Building 430; see Section 7.2.13). Table 7-1

presents the analytical parameters and QA/QC samples for off-site soil analysis. Table 7-2 presents the

analytical methods and holding times for off-site soil analysis. These field activities will be sequenced,

with the soil-gas investigation taking place first, followed respectively by the groundwater screening, soil

sampling for offsite analysis, and monitoring well installation. This order may be modified if required to

accommodate the efficient use of subcontractor resources.
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Soil-Gas Sampling and Analysis

The soil-gas investigation will be conducted with the purpose of isolating any shallow source of

chlorinated VOCs, specifically targeting carbon tetrachloride, which has been detected in groundwater

just south of the fire station (Building 430). Figure 7-2 depicts the sampling grid composed of

equilateral triangles with sampling locations on 20-ft centers. The grid extends in a radial pattern from

the building to a distance of 100 ft. As described below, an iterative method will be used to investigate

the area defined by the grid. Not all locations will necessarily be sampled.

Using direct-push sampling equipment, soil-gas samples will be obtained from two depth intervals at

each sampling location. A shallow sample will be taken at a depth of eight to 10 ft bgs. This depth

should be deep enough to avoid pulling surface air down along the proberod when applying vacuum to

draw the soil-gas sample. A second sample will be taken at a depth of approximately 14 to 16 ft bgs. All

soil-gas samples will be analyzed for carbon tetrachloride, PCE, TCE, cis-1,2-DCE, and BTEX. These

parameters will be analyzed in the field using a portable GC.

Every other location immediately adjacent to the fire station (Building 430) will be evaluated (locations

B909, B91 1, B913, B932, B933, B952, B954, and B956 on Figure 7-2). Then, the investigation will step

out 40 ft and evaluate on 40-ft centers. The field analytical data for these locations will be evaluated to

determine which direction(s) and how far (20 or 40 ft) to step out for the next series of samples. The

investigation will proceed in the direction(s) of positive contaminant detections. When non-detect points

are reached, the investigation will step back 20 ft for further delineation. This methodology will be used

to isolate the locations of single or multiple source(s). Field duplicates will be collected and analyzed,

with a minimum of 10% of the samples taken.

Soil Sampling and Analysis

In order to determine the nature and extent of contamination at this location and evaluate the risk to the

utility worker scenario, the following soil sampling intervals were selected:

0-12 inches (surface soil)

1-4 ft
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4-7 ft

7-10 ft

Soil samples will be collected using truck or van-mounted direct-push equipment, following the

procedures outlined in Section 4.4.2 of the Site-Wide SAP (BMcD, 1998a). A macro-core (4-inch

diameter) soil sampler with acetate liners will be driven with the direct-push equipment to one foot

below ground surface, and then in three-ft intervals to 10 ft bgs. Upon reaching a depth of approximately

10 ft, the sampler will be driven in four-ft intervals to the top of bedrock. PID readings will be obtained

from the length of the sample. Additional soil samples for offsite analysis can be taken at depths below

10 ft bgs if PID screening indicates the presence of VOCs. Samples will be taken, at the discretion of the

onsite geologist, when PID readings are above background. Analytical parameters and QA/QC samples

for soil are presented in Table 7-1. Soil sampling intervals will begin below any surface pavement

and/or gravel sub-grade.

A drill log will be prepared for each direct-push sampling location. Subsurface materials will be

described using the procedures outlined in Section 7.0 of the MWIP (BMcD, 1998b). Soil samples

selected for VOC analysis will be collected from discrete, one-ft intervals that exhibit the highest PID

reading. Soil from the remainder of the sampler will be homogenized according to Section 4.4.3.2 of the

Site-Wide SAP (BMcD, 1998a) and packed in containers for polynuclear aromatic hydrocarbon (PAH)

analysis. Subsurface soil samples will be collected for off-site analysis by a laboratory validated by

USACE and certified by the State of Kansas. Refer to Table 7-2 for soil sample analytical methods and

holding times. Based upon previous direct-push work done in the area, depths to the top of bedrock

should be approximately 50 ft bgs. Direct-push borings will be abandoned following the procedures

outlined in Section 10.2 of the Site-Wide MWIP (BMcD, 1998b).

Groundwater Sampling and Analysis

Procedures will follow those detailed in Section 7.2.1 of this report.
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7.2.3 Vicinity of Building 367

Location and Rationale

Soil, soil-gas and groundwater samples collected during the RI indicated the presence of chlorinated

solvents (PCE, TCE, 1,2-DCE, and carbon tetrachloride) in the areas immediately west and east of

Building 367. Subsurface soil samples are planned for this area to locate and define potential sources of

contamination in the soil. Soil analytical results will also be used to evaluate potential exposure in the

risk assessment. Soil sampling here will consist of a two-stage process. Initially, soil samples will be

taken across the area and analyzed onsite for PCE only. This will take place on a sampling grid located

to correspond to those areas with the highest detections of PCE in soil gas (Figure 4-3). Based upon the

results of this onsite screening, a total of 18 locations (B725 through B742) will be selected for soil

sampling for offsite laboratory analysis. In addition, several soil samples will be taken around the

sanitary sewer line located east of Building 367 to determine if this is a potential source of soil and

groundwater contamination (B1398 through B1403; see Figure 7-1, View C). No additional groundwater

samples will be collected at these locations for the RI/FS, as significant groundwater screening has

already been performed at this area. However, a monitoring well (354-99-08) located east of Building

367 and an overburden monitoring well (354-01-27) proposed west of Building 367 (see Section 7.2.13)

will provide defensible data regarding contaminant transport in groundwater. Table 7-1 presents the

analytical parameters and QA/QC samples for off-site soil analysis. Table 7-2 presents the analytical

methods and holding times for off-site soil analysis. These field activities will be sequenced, with the

soil sampling for onsite analysis taking place first, followed by soil sampling for offsite analysis, and

then monitoring well installation. This order may be modified if required to accommodate the efficient

use of subcontractor resources.

Soil Sampling and Onsite Analysis

Soil sampling with onsite analysis will be conducted for the purpose of locating and defining shallow

sources of chlorinated solvents (specifically PCE), which have been detected in both soil-gas and

groundwater in this area. Figure 7-3 depicts the sampling grid for this area, which is composed of an

equilateral triangular grid, with sampling locations on 10-foot centers (direct-push locations B1022

through B1397). This grid covers the area both east and west of Building 367 which had soil-gas
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detections of PCE equal to or greater than approximately 100 tg/L. As described below, an iterative

method will be used to investigate the grid and not all locations will necessarily be sampled. Based on

ELIPGRID calculations, this 10-ft triangular grid will result in a confidence level of 100% of finding a

7.5 ft in diameter or larger circular source, and a 91% confidence level of locating a five ft in diameter

circular source.

Soil sampling and analysis will begin in those areas that previously had the highest ("hottest") soil-gas

readings both west and east of Building 367. These zones are indicated with black triangles on Figure 7-

3. All of these locations will be investigated initially. The field crew will then step-out to the next set of

direct-push locations around the "hot spot" and collect soil samples for onsite analysis. This

methodology will continue until soil analytical results drop to a threshold level, to be determined by an

evaluation of the field data with USACE and Fort Riley DES personnel, where it is determined that the

soil no longer presents a potential source problem. If soil results at three locations in a row are below this

level, then soil sampling will cease in that direction. Within the "hot spot" all nodes will be sampled in

order to ensure that projected confidence levels for source size identification are met.

Soil samples will be collected using truck- or van-mounted direct-push equipment, following the

procedures outlined in Section 4.4.2 of the Site-Wide SAP (BMcD, 1998a). A macro-core (4-inch

diameter) soil sampler with acetate liners will be driven with the direct-push equipment to one ft bgs, and

then in three-ft intervals to 15 ft bgs. PID readings will be obtained from the length of the sample. Soil

sampling intervals will begin below any surface pavement and/or gravel sub-grade. A drill log will be

prepared for each direct-push sampling location. Subsurface materials will be described using the

procedures outlined in Section 7.0 of the MWIP (BMcD, 1998b). Soil samples for analysis of PCE will

be collected from depths of approximately nine and 15 feet bgs. These will be run in the field on a

mobile GC. Selected samples may be run on the field GC for a full screen (PCE, TCE, cis-1,2-DCE,

carbon tetrachloride, and BTEX), based on the judgement of the field site manager. QA/QC procedures

and requirements are discussed in Section 7.2.11. Based upon previous direct-push work done in the

area, depths to the top of bedrock should be approximately 40 to 65 ft bgs. Direct-push borings will be

abandoned following the procedures outlined in Section 10.2 of the Site-Wide MWIP (BMcD, 1998b).
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A total of six soil samples will be taken along the sanitary sewer line that crosses the block between Carr

and Carter Avenues, to the east of Building 367. These locations (B 1398 through B 1403) will be located

along the sewer line, with B 1400 and B 1401 being located approximately five to 10 ft from each side of

the manhole cover in the middle of the block. The field crew will then determine the depth to the bottom

of the sewer line at the manhole. Based on this, the direct-push sampler will be driven to a depth

approximately three feet below the bottom of the sewer line. A soil sample will be taken and will be

analyzed onsite for PCE, TCE, cis-1,2-DCE, carbon tetrachloride, and BTEX. All procedures described

above for soil sampling will apply to these direct-push borings (i.e. logging, QA/QC, and abandonment

of borings).

Soil Sampling and Offsite Analysis

Based upon the results of the onsite analysis of soil samples for PCE (described above), nine soil

sampling locations will be determined both west and east of Building 367 (for a total of 18 locations).

Locations B725 through B733 will be west of Building 367 and locations B734 through B742 will be

east of Building 367. Soil samples for offsite analysis will be collected using the procedures outlined in

Section 7.2.2 of this document. These samples will be analyzed for VOCs at a laboratory approved by

USACE and certified by the State of Kansas.

7.2.4 DPW Compound

Locations and Rationale

Three lines of direct-push groundwater screening locations (B752 through B766, see Figure 7-1, View B)

are planned in the DPW Compound. Soil-gas and groundwater screening samples collected during the

IFI. revealed low levels of chlorinated solvent contamination in the area immediately east of Building

332. However, a confident non-detect line was never established to the east of the area of contamination.

Groundwater screening samples will be collected and analyzed on-site for PCE, TCE, cis- 1,2-DCE,

carbon tetrachloride, and BTEX. Groundwater screening will be performed as described in Section 7.2.1

of this report, with QA/QC procedures as described in Section 7.2.11. Screening will begin at the

western end of the north line (location B752) and proceed east. Groundwater screening will cease on the

line when non-detections occur at two adjacent locations. Then the field team will begin screening at the
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western end of the middle line (location B758) and proceed east. Groundwater screening will cease on

the line when non-detections occur at two adjacent locations. Finally, the south line will be investigated

beginning at location B763 and working east. A secondary purpose of these direct-push locations will be

to collect information on the depth to top of bedrock. Depth to bedrock data will be collected to

determine the subsurface bedrock topography and the potential influence of that topography on

groundwater movement across the site.

Groundwater Sampling and Analysis

Procedures will follow those detailed in Section 7.2.1 of this report. Based upon previous direct-push

work done in the area, depths to the top of bedrock should be approximately 30 to 60 ft bgs.

7.2.5 Point Bar (Sanitary Sewer and C8) and East Bank of Kansas River

Groundwater sampling conducted during the RI indicated the presence of chlorinated solvents (PCE,

TCE, and cis-1,2-DCE) under the point bar. Although the distribution of these contaminates appears to

be fairly well defined, several questions remain which require additional field investigation. These

include the possibility that the sanitary sewer which runs parallel to the UPRR grade might be a source of

contamination, whether PCE is present at location C8, and if chlorinated solvents are present in

groundwater under the east bank of the Kansas River and downstream from location B714. These areas

will be investigated as a part of the Abandoned Gas Line/Terminus Investigation, which is described in

Technical Memorandum Work Plan for the Abandoned Gas Line/Terminus Investigation at Marshall

Army Airfield, Fort Riley, Kansas (BMcD, 1998d) and also in an addendum, which will be issued in

March 2001.

7.2.6 Former Drain at Building 332

Locations and Rationale

During the IFI, PCE, TCE, and 1,2-DCA were detected in groundwater screening samples collected from

Temporary Monitoring Well T-04 and Temporary Piezometer P-01, located at the southern end of

Building 332. An open drain, formerly located inside Building 332, discharged to the ground east of the

building and is a potential source of contamination. Subsurface soil samples will be collected in a grid
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pattern to attempt to delineate and characterize potential soil contamination resulting from the former

drain area. Data from this investigation will also be used to evaluate potential exposure in the risk

assessment (B 150 through B 158, see Figure 7-1, View B). Additional direct-push sampling locations are

an option to further delineate detections as required, based on findings. A single groundwater sample will

be collected in this area for the RI/FS since no screening samples have been taken from this location

since the IFI was completed.

Soil Sampling and Analysis

Soil samples will be collected using the procedures outlined in Section 7.2.2 of this document. These

samples will be analyzed for VOCs at a laboratory approved by USACE and certified by the State of

Kansas. Based upon previous direct-push work done in the area, depths to the top of bedrock should be

approximately 35 ft bgs.

Groundwater Sampling and Analysis

A single groundwater sample will be collected at this location to provide a recent baseline on

groundwater contamination. Previous sampling in this area was performed in 1997 for the IFI. A

groundwater screening sample will be taken at location B 154, which is located in the center of the

proposed grid. Procedures will follow those detailed in Section 7.2.1 of this report.

7.2.7 Former Wash Rack at Building 332

Location and Rationale

A wash rack was located off the west comer of Building 332, north of the location of the current

equipment wash area (see Figure 7-1, View B). It is possible that the former wash rack may be a source

for contamination detected immediately downgradient from the site. In order to investigate the former

wash rack as a potential source of contamination, subsurface soil samples will be collected from six

direct-push sampling locations in the area (B 159 through B 164, see Figure 7-1, View B), with additional

sampling locations as an option to further delineate the extent of contamination based on findings. No

groundwater samples will be collected at the Former Wash Rack at Building 332 location for the RI/FS.

This is because recent groundwater sampling has been conducted in vicinity of the wash rack and there
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is a monitoring well located just southwest of this area (Monitoring Well 354-99-09). Table 7-1 presents

the analytical parameters and QA/QC samples for off-site soil analysis. Table 7-2 presents the analytical

methods and holding times for off-site soil analysis.

Soil Sampling and Analysis

Soil samples will be collected using the procedures outlined in Section 7.2.2 of this report. These

samples will be analyzed for VOCs at a laboratory approved by USACE and certified by the State of

Kansas. Based upon previous direct-push work done in the area, depths to the top of bedrock should be

approximately 35 to 40 ft bgs.

7.2.8 Former Building 354 UST Locations

Locations and Rationale

Soil-gas and soil samples collected during the IFI indicated the presence of 1,2-DCA and benzene in an

area approximately 100 ft by 150 ft near the former Building 354 UST locations. Subsurface soil

samples are planned for this area to better determine the nature and extent of contamination. Soil

analytical results will also be used to evaluate potential exposure in the risk assessment. Direct-push

sampling locations (B 165 through B 173, see Figure 7-1, View B) are planned for the approximate former

locations of the USTs. Soil samples will be collected at each of the nine direct-push sampling locations,

and there are no plans to collect additional samples. No groundwater samples will be collected at these

locations for the RI/FS, since Monitoring Wells TS0292-01 and MW95-06 are located in this area.

Table 7-1 presents the analytical parameters and QA/QC samples for off-site soil analysis. Table 7-2

presents the analytical methods and holding times for off-site soil analysis.

Soil Sampling and Analyses

Soil samples will be collected using the procedures outlined in Section 7.2.2 of this document. These

samples will be analyzed for VOCs at a laboratory approved by USACE and certified by the State of

Kansas. Based upon previous direct-push work done in the area, depths to the top of bedrock should be

approximately 30 ft bgs.
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7.2.9 Area Along and West of Holbrook and Dickman Avenues

Locations and Rationale

Ten direct-push groundwater screening locations (B1405 through B1414, see Figure 7-1, Views B and C)

are planned along and to the west of Holbrook and Dickman Avenues. An eleventh point (B1404) is

planned along Carr Avenue. The purpose of these locations is to better define the extent of carbon

tetrachloride contamination to the west of the identified plume. Groundwater screening samples will be

collected and analyzed on-site for PCE, TCE, cis- 1,2-DCE, carbon tetrachloride, and BTEX.

Groundwater Sampling and Analysis

Procedures will follow those detailed in Section 7.2.1 of this report. Based upon previous direct-push

work done in the area, depths to the top of bedrock should be approximately 20 to 65 ft bgs.

7.2.10 Background Soil Sampling

The WP and SAP for the RI/FS (BMcD, 1999a and 1999b) originally planned for the analysis of the

eight RCRA metals in soil samples. This sampling was proposed to determine the natural background

concentrations of RCRA metals in soils. Because sampling efforts to date have determined that metals

do not appear to be an issue of concern in the study area, additional soil samples will not be collected for

RCRA metals analysis at this time. Activities that are likely to produce metals contamination are not

known to have occurred at the 354 study site. Additionally, the higher detected concentrations of metals

are in deeper samples, below the depth where surface contamination would be expected. Available

regional metals data will be used during RI report preparation to evaluate on-site metals data.

7.2.11 Screening QA/QC Procedures

Confirmation Samples

To help insure the validity of on-site analyses, confirmation samples will be selected from groundwater

and soil samples to be analyzed at an off-site laboratory approved by USACE and certified by the State

of Kansas. Confirmation samples will be collected at a minimum rate of 10% of the field screening

samples or one sample per day. The selection .of confirmation samples for both soils and groundwater
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will be left to the discretion of the field site manager (FSM). Generally, confirmation samples will be

collected from the most contaminated media and from those direct-push sample locations that define the

extent of contamination (low levels or non-detect). QA samples (split samples of confirmation samples)

will be submitted to the QA laboratory for analysis at a rate of 10% of all confirmation samples. All

offsite laboratory QC requirements described in the Site-Wide SAP (BMcD, 1998a) will apply to these

off-site samples.

On-Site QC Samples

Field duplicate and method blanks will be analyzed on-site at a frequency of 10% of the groundwater

screening samples. Each groundwater screening sample will be given a unique number that associates

the sample with the 354 Area Solvent Detections RI/FS. The sample number and collection depths will

be noted in the logbook. Each sample number will be preceded by the site prefix 354 followed by the

probehole number. The designator for groundwater screening samples will be GWSOI. The letter D will

be added to the designator for groundwater screening duplicates. Groundwater samples for off-site

analyses will have the designator GWO1. Field duplicate samples will be designated as GW1 1, QA split

samples as GWO1QA (for QA laboratory), and MS/MSD samples as GWOIMS/MSD. Method blanks

analyzed onsite will be identified as BLANK, followed by a consecutive designator number beginning

with 01. Examples of the numbering system for groundwater samples are shown below:

Site Prefix Sample Location Sample Designator Explanation

354 B758 GWSO1 Groundwater screening sample,
on-site GC analysis

354 B758 GWSOD Groundwater screening sample
on-site duplicate

354 B758 GWO1 Groundwater sample, off-site
analyses

354 B758 GW1 1 Groundwater field duplicate
(off-site analysis)
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354 B758 GWO1QA Groundwater sample for QA
lab

354 B758 GWOMS/MSD Groundwater sample matrix
spike/matrix spike duplicate

Each soil sample will be given a unique number that associates the sample with the 354 Area Solvent

Detections RI/FS. The sample number and collection depths will be noted in the log book. Each sample

number will be preceded by the site prefix 354, followed by the sample location number. Soil samples

will have consecutive designators at each sample location, starting with SBO1 for the first sampling

interval, SB02 for the second interval, etc. Blind field duplicate soil samples will be given a unique

designator number and this will be noted in the logbook along with the associated sample. Soil samples

for the QA Lab will have QA placed at the end of the sample designator. Matrix spike/matrix spike

duplicate soil samples will have MS/MSD added to the designator. Examples of the numbering scheme

for soil samples are shown below.

Site Prefix Sample Location Sample Designator Explanation

354 B158 SBO1 Soil sample, first interval,
off-site analysis

354 B158 SB02 Soil sample, second interval,
off-site analysis

354 B158 SB11 Soil sample, blind field
duplicate (QC)

354 B158 SB01QA Soil sample, first interval,
for QA Lab

354 B158 SBO1MS/MSD Soil sample, first interval,
matrix spike/matrix spike
duplicate
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7.2.12 Physical/Geochemical, and General Water Quality Characterization

Soil Sampling for Physical/Geochemical Analysis

Soil samples will be collected from each of the overburden monitoring wells for physical/geochemical

analyses. This data will be used to model groundwater migration in saturated-zone soils, and vapor

migration and groundwater leaching in vadose-zone soils, thereby evaluating potential exposure to

contaminants through vapor or groundwater. Planned monitoring well locations are shown on Figure

7-4.

At each of the overburden monitoring well locations, soil samples will be collected from two separate

depth intervals within the vadose-zone; one sample from the 1- to 10-ft depth interval and one sample

from a depth approximately midway between the 10-ft depth and the water table. Samples will be

submitted to a geotechnical testing laboratory for analysis of bulk density, moisture content, specific

gravity, porosity, Atterberg limits, grain size distribution and classification, and permeability. Each

analysis may not be completed for each sample, depending on the nature of the sample material.

From each of the depth intervals defined above (I to 10 ft, and 10 ft to the water table), a vadose-zone

sample will also be collected for TOC analysis. Additionally, a sample will also be collected from the

0- to 1-ft depth for TOC analysis. Samples for TOC analysis will be submitted to the analytical

laboratory.

At each overburden monitoring well location, one soil sample will be collected from the screened

interval for saturated-zone soil testing. Samples will be submitted to a geotechnical laboratory for

analysis of bulk density, moisture content, specific gravity, porosity, and grain-size distribution and

classification. The actual analyses conducted on each sample will depend upon the nature of the sample

material (i.e. coarse-grained or fine-grained). Samples will also be collected from these intervals and

submitted to the analytical laboratory for analysis of TOC.

Soil samples will be collected from the screened interval of two monitoring wells completed in the

alluvial aquifer (Monitoring Wells 354-00-29c and 354-00-30c). Samples from these locations will be

held pending evaluation of groundwater sampling results. Where groundwater samples indicate the
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presence of contamination, soil samples will be submitted to the geotechnical laboratory for analysis of

the physical/geochemical parameters listed in the paragraph above. These data will aid evaluation of the

contaminant migration potential in the alluvial aquifer.

Tables 7-3 and 7-4 provide a summary of the physical/geochemical parameters and the anticipated

sampling equipment to be used for appropriate collection of soil samples. Sampling procedures and test

methods for physical property analyses are included in Section 4.4 of the Site-Wide SAP (BMcD,

1998a). The analytical methods and holding times for TOC analyses are included on Table 7-2.

Water Quality Analysis

During the RI, two overburden monitoring wells (Monitoring Wells 354-99-07 and 354-99-09), one

bedrock well (354-00-10), and two alluvial wells (354-99-12 and MPL94-01) will be sampled for general

water quality analysis. This information will be used in the FS to aid in the evaluation of remedial

technologies. Samples will be submitted to the analytical laboratory for analysis of the following

parameters:

Calcium, iron, magnesium, silica, sodium, sulfate, phosphate, nitrates, chloride, total dissolved

solids, total suspended (non filterable solids), hardness (total as CaCO 3), alkalinity, chemical

oxygen demand, biological oxygen demand, and iron bacteria (biofouling potential) [some of

these parameters overlap the list of natural attenuation (NA) parameters described in Section

7.2.12 and will only be analyzed once].

This information will be used to evaluate the application of remedial technologies to these hydrogeologic

units.

Groundwater sampling for general water quality analysis will follow procedures described in Section

7.2.14. Table 7-2 presents the analytical methods and holding times for these parameters. Water quality

sampling locations are summarized in Table 7-4.
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7.2.13 Monitoring Well Installation and Sampling

Monitoring Well Locations and Rationale

Three overburden, six alluvial, and two bedrock monitoring wells are planned for installation at the study

area. Proposed locations are presented in Figure 7-4. These locations are tentative and may be adjusted

based upon the results of additional fieldwork. The rationale for each well location is presented below:

354-01-24 Bedrock monitoring well placed along the drainage ditch to the southwest of

Building 310 to investigate whether contaminants have migrated into the

bedrock. The overburden in this area has often been dry during previous phases

of this study and there have been positive detections of contaminants in soil gas.

354-01-25 Bedrock monitoring well placed to the north of the UPRR Station (Building

311). The overburden in this area has been dry and the monitoring well will

provide information on the possible movement of groundwater and contaminants

from the terrace into the point bar. The bedrock in this area could be fractured

and/or weathered.

354-01-26 Overburden monitoring well placed adjacent to Building 430 to provide

information on groundwater contamination at that location. Building 430 is a

fire station and is possibly the source for carbon tetrachloride contamination

detected to the south. Carbon tetrachloride has been detected in groundwater

screening samples collected at this location.

354-01-27 Overburden monitoring well placed to the west of Building 367. This well will

provide information on the nature of contamination just downgradient of the

presumed source area located east of Building 367, near Monitoring Well 354-

99-08.

354-01-28 Overburden monitoring well which will be placed to provide a background well

upgradient from the area impacted by contamination at the study area. The
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location for this well will be determined upon completion of all remaining

groundwater screening activities.

354-01-29c Alluvial monitoring well co-located with MW95-03 and screened within the

deep zone of the alluvial aquifer. This well will provide nature and extent

information for the deep zone of the aquifer and within the area impacted by

contamination.

354-01-19c Alluvial monitoring well co-located with Piezometer 354-00-PZ19. This

monitoring well will provide a side-gradient monitoring well screened in the

deep zone to the north of the contaminated area on the point bar.

354-01-20c Alluvial monitoring well co-located with Piezometer 354-00-PZ20. This will

provide a monitoring well screened within the deep zone within the center of the

cis-1,2-DCE contaminated area and adjacent to the Kansas River.

354-01-30c Alluvial monitoring well screened within the deep zone of the alluvial aquifer.

This will provide a monitoring well side-gradient and to the south of the area of

contamination.

354-01-31 Alluvial monitoring well screened within the shallow zone of the alluvial

aquifer. This will provide a monitoring well side-gradient and to the north of the

area of contamination. This well will also be adjacent to the Kansas River.

354-01-31 c Alluvial monitoring well screened within the deep zone of the alluvial aquifer.

This will provide a monitoring well side-gradient and to the north of the area of

contamination. This well will also be adjacent to the Kansas River.
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In addition, Piezometers 354-00-14c, 354-00-PZ19, and 354-00-PZ20 will be developed and sampled as

monitoring wells. All monitoring wells, with the exception of Monitoring Wells 354-01-26 and 354-01-

28, can be installed without additional data input.

Monitoring Well Drilling and Installation

Monitoring wells will be installed using the procedures and specifications presented in the MWIP

(BMcD, 1998b) unless otherwise stated. Overburden monitoring wells will be installed using hollow-

stem augers and continuously sampled using a five-ft long split-barrel sampler. Boreholes for

monitoring wells in the terrace deposits, the transition zone, and the deep monitoring wells in the

alluvium will be advanced to top of bedrock.

Alluvial monitoring wells will be placed where the alluvium is at least 40 ft thick or the saturated

thickness of the aquifer is greater than 20 ft. Shallow alluvial monitoring wells are anticipated to be 20

to 30 ft deep. Deep alluvial monitoring wells are anticipated to be between 30 and 50 ft deep. The

bottom of the screen will be placed approximately one foot below the bedrock/alluvium interface.

Monitoring wells installed on the point bar in areas with limited access because of woods and lack of

roads will be installed as driven points with an ATV rig. At these locations a pilot hole will be drilled

with flight augers to a depth of approximately 10 to 15 ft bgs. A 1.25-inch (inside diameter) stainless

steel screen and steel riser will be driven to the desired depth using a hydraulic hammer. Natural alluvial

sand will be used for the filter pack. These wells will be completed as described in the MWIP (BMcD,

1998b).

Boreholes for bedrock monitoring wells will be advanced using the direct air rotary method. Surface

casing will be installed in the unconsolidated materials above bedrock. Bedrockwill be cored to the

desired depth once surface casing is installed. Bedrock encountered in direct-push borings during the

fieldwork conducted to date primarily consisted of limestone and limey shale. Boreholes for bedrock

monitoring wells will be advanced to the first competent shale rock unit below a limestone unit thicker

than two ft.
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Monitoring wells will be installed in accordance with procedures described in Sections 3.2 and 3.3 of the

MWIP (BMcD, 1998b). Monitoring well materials will consist of 2-inch diameter, schedule 40 PVC

with a 5- or 10-ft 0.010-inch machine-slotted screen, an appropriate length of PVC riser, and 20-40 grade

silica sand filter pack except that alluvial monitoring wells will be constructed with 0.020-inch screen

and 10-20 grade filter pack. Five-ft lengths of screen may be necessary toachieve proper seal and filter

pack installation for overburden monitoring wells in the locations where bedrock is less than 10 ft below

ground surface. In the event that a five-ft screen is required, one to two ft of filter pack will be placed

above the screen and the remainder of the borehole filled with bentonite seal. The filter pack will be

placed with a tremie pipe. Bentonite seals that are placed above the water table will be granular and

installed/hydrated in two or three lifts. Driven wells will be constructed as described above.

All newly installed monitoring wells will. be equipped with dedicated bladder pumps. Wells installed as

driven points may be too small to accommodate a dedicated bladder pump. These wells will be sampled

with either dedicated or non-dedicated bailers.

Monitoring Well Development

Well development will be performed according to procedures described in Section 4.0 of the MWIP

(BMcD, 1998b) with the following modifications. An inertial lift pump will initially be used for well

development to remove sediment and simultaneously surge and pump the screened interval. Once the

majority of sediment is removed from the well, a submersible pump will be used to finish well

development. Additional surging with the submersible pump will be accomplished by raising and

lowering the pump in the well. If well yield is too low to allow the use of a submersible pump, the wells

will be bailed using disposable bailers or pumped using a gas displacement pump. Final development of

the small-diameter driven points and piezometers will be done with a peristaltic pump.

7.2.14 Groundwater Sampling.

Groundwater samples will be obtained periodically from the newly installed and existing monitoring

wells and piezometers. Table 7-2 presents the analytical methods and holding times for groundwater

samples. Table 7-5 presents the analytical parameters and QA/QC samples for groundwater sampling.
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Dedicated bladder pumps will be used to purge and sample in accordance with procedures outlined in

Section 4.3.7 of the Site-Wide SAP (BMcD, 1998a). Groundwater samples will be analyzed at an off-

site laboratory for VOCs, SVOCs, eight RCRA metals, and the following NA parameters: methane,

ethane, ethene, alkalinity, chloride, nitrate, total organic carbon, sulfate, and sulfide. Parameters to be

measured in the field include pH, specific conductance, temperature, dissolved oxygen, oxidation-

reduction potential, and ferrous iron. A duplicate sample will be taken at Monitoring Well 354-99-08 so

that the analytical laboratory can attempt a low reporting limit detection of vinyl chloride at that location.

7.2.15 Aquifer Testing

As previously discussed in Section 3.3.2, there have been numerous pumping tests performed within the

alluvial aquifer of the Kansas River valley. These provide reasonable values of hydraulic conductivity

which are representative of the conditions across the point bar. Because of this, no additional aquifer

testing is proposed in the alluvial valley (i.e. point bar). There is less information on aquifer parameters

under the terrace area. In-situ permeability (rising and falling head slug) tests will probably not provide

reasonable values for hydraulic conductivity because of the coarse, highly porous nature of these

sediments and the relatively thin, saturated thickness. Because of this, slug testing is not planned.

Information on hydraulic conductivity will be collected from laboratory testing of undisturbed samples

taken during monitoring well installation. At this time, there are no plans to conduct a pump test in the

terrace aquifer unless results of geotechnical testing indicate that data is not representative for the area

and/or a pump test is needed to support the feasibility study.

7.2.16 Water Level Measurements

In order to begin developing a comprehensive understanding of the hydrogeology and groundwater flow

regime at the study area, monthly groundwater level measurements will be taken at all monitoring wells

and piezometers. Water levels will be measured according to procedures in Section 4.3.3 of the Site-

Wide SAP (BMcD, 1998a). All water levels will be contoured on a base map in the field in order to

identify anomalies and ensure the quality of measurements. A minimum of 12 consecutive months of

manual measurements at all monitoring wells and piezometers will be performed to provide a record of

seasonal water level conditions across the study area. After these measurements are completed, then
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complete sets of water levels will be taken concurrently with periodic groundwater sampling events.

Data control platforms (DCPs) will provide continuous water level information at selected locations (see

Figure 7-4). Additional DCPs are proposed for installation at Monitoring Well MW95-03 and

Piezometer 354-00-PZ19. These two locations will provide a continuous record of groundwater levels in

two areas of the point bar which currently don't have that level of coverage. Data will also be collected

on the Kansas River stage, using the USGS station at the Henry Drive bridge. This information will

assist in interpreting interaction between the groundwater flow regime and the river.

7.2.17 Surveying

Direct-push sampling locations and the newly installed monitoring wells will be surveyed according to

the MWIP (BMcD, 1998b). The direct-push locations will be surveyed after the field screening

investigation and prior to placement of the proposed monitoring well locations. Horizontal and

topographic elevation data will be established for each of the direct-push locations. Survey monuments

will be installed in the concrete pad of each monitoring well. The monuments will be engraved with the

well identification and elevations for the monument and top of casing, relative to MSL. The northing

and easting coordinates will be to the nearest 0.1 ft and referenced to the Universal Transverse Mercator

(UTM). Elevations of ground surface, survey monument, and top of casing will be determined to the

nearest 0.01 foot using North American Datum (NAD) 83.

Because of doubt regarding the accuracy of the surveyed top of casing elevations for several older wells

and piezometers installed at the study area, the following 17 monitoring wells and piezometers will be

resurveyed (top of casing only): TS0292-01, TS0292-02, MW95-03, MW95-04, MW95-06, MPL94-

01, MPL94-02, MPL94-03, PSF92-01, PSF92-02, PSF92-03, PSF92-04, PSF92-05, PZ-A, PZ-B, PZ-C,

and PZ-D. This will provide more accurate information on piezometric surface elevation across the

study area. These locations will be resurveyed at the earliest opportunity.

7-22



Data Evaluation Technical
Workplan Addendum/Sampling and Menorandumi/Work Plan Addendum
Analysis Plan (Revised) 354 Area Solvent Detections RIFS

7.3 IDW

During the field activities, liquid and solid waste will be generated. The IDW from this RI is not

anticipated to be a characteristic hazardous waste; however, proper analysis will be required to ensure

this. Specific disposal methods are discussed below.

7.3.1 Solid IDW

Solid IDW will consist of soil cuttings, surface soil, sediment, and solid waste (i.e., personal protective

equipment and trash). Personal protective equipment and miscellaneous trash will be managed as

nonhazardous solid waste and disposed of within the Post trash collection system. Disposal of trash

using the Post collection system will be coordinated through Fort Riley-DES. Soil cuttings generated

during drilling activities will originate from the saturated and unsaturated portions of the overburden and

bedrock aquifers. The boreholes to be installed during this investigation are located within and

downgradient of the source area. Hence all soil and bedrock materials will be containerized in sealable

containers (buckets or drums). Prior to the end of each day, the soil-filled containers will be deposited in

a lined, covered, roll-off container that will be situated in the study area at a location specified by Fort

Riley-DES. The only exception to these procedures will be for those wells installed on the point bar.

Cuttings from above the saturated zone can be spread on the ground, since there should be no

contamination in these materials. Cuttings from the saturated zone will be containerized and handled as

contaminated material.

After completion of drilling activities, two discreet soil samples will be collected from the roll-off

container and analyzed for VOCs at a State of Kansas- and USACE-approved laboratory. If targeted

compounds are not detected in the VOC analysis, the soil will be used as daily cover for the construction

debris landfill pending approval from Fort Riley and KDHE. If targeted compounds are detected in the

VOC sample, the off-site disposal facility will be contacted to determine the additional analyses required

for disposal characterization.
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7.3.2 Liquid IDW

Liquid IDW will consist of decontamination fluids and development/purge water generated during

borehole installation and sampling procedures. The National Pollutant Discharge Elimination System

(NPDES) permit for Fort Riley provides for disposal of water from monitoring wells and

decontamination fluid directly into the Fort Riley DPW sanitary sewer via a designated point. Purge

water and decontamination fluids will be disposed of at a designated discharge point on a daily basis.

These discharge points are manholes 173 (primary location) and 172 (secondary location).

The drill rig will be decontaminated between soil sampling locations. All decontamination water from

the drill equipment used on a borehole will be collected and disposed in the Fort Riley DPW sanitary

sewer on a daily basis. Decontamination of the drilling equipment will require construction of a

temporary decontamination area.

7-24



Data Evaluation Technical
Memorandum/Work Plan Addendum

References 354 Area Solvent Detections RI/FS

8.0 REFERENCES

Bums & McDonnell Engineering Company, Inc. (BMcD), 1998a, Sampling and Analysis Plan for
Environmental Investigations at Fort Riley, Kansas [Site-Wide SAP].
* Volume I, Field Sampling Plan (Site-Wide SAP)
* Volume II, Quality Assurance Project Plan (Site-Wide QAPP)

Bums & McDonnell Engineering Company, Inc. (BMcD), 1998b, Monitoring Well Installation Plan for
Environmental Investigations at Fort Riley, Kansas [MWIP].

Bums & McDonnell Engineering Company, Inc. (BMcD), 1998c, Initial Field Investigation Report for
the Former Building 354 at Main Post, Fort Riley, Kansas [IFI].

Bums & McDonnell Engineering Company, Inc. (BMcD), 1998d, Technical Memorandum Work Plan
for the Abandoned Gas Line/Terminus Investigation at Marshall Army Airfield, Fort
Riley, Kansas [AGL WP]

Bums & McDonnell Engineering Company, Inc. (BMcD), 1999a, Remedial Investigation/Feasibility
Study Work Plan for the Former Building 354 Solvent Detection Site at Main Post, Fort Riley,
Kansas [RI/FS WP].

Burns & McDonnell Engineering Company, Inc. (BMcD), 1999b, Site Specific Sampling and Analysis
Plan for the R/FS at Former Building 354 Solvent Detection Site at Main Post, Fort Riley,
Kansas [SAP].

Bums & McDonnell Engineering Company, Inc. (BMcD), 1999c, Data Summary Report, November
1998 Sampling Event, Former Building 354 Area Solvent Detection Site at Fort Riley, Kansas
[354 DSR-A].

Bums & McDonnell Engineering Company, Inc. (BMcD), 2000a, Quality Control Technical
Memorandum, 1999 Confirmation Sampling for the RI/FS at the Former Building 354 Solvent
Detection Site at Main Post, Fort Riley, Kansas [QCTM].

Burns & McDonnell Engineering Company, Inc. (BMcD), 2000b, Quality Control Summary Report,
April 2000 Confirmation Sampling for the RI/FS at the 354 Solvent Detection Site at Main Post,
Fort Riley, Kansas [QCSR].

Burns & McDonnell Engineering Company, Inc. (BMcD), 2000c, Review of Field Screening Data for the
Former Building 354 at Main Post, Fort Riley, Kansas [354 RFSD].

Bums & McDonnell Engineering Company, Inc. (BMcD), 2000d, Data Summary Report, February 2000

Sampling Event, 354 Solvent Detection Site at Fort Riley, Kansas [354 DSR-B].

8-1



Data Evaluation Technical
Memorandum/Work Plan Addendum

References 354 Area Solvent Detections RI/FS

Burns & McDonnell Engineering Company, Inc. (BMcD), 2000e, Technical Memorandum, July -
November 1999 Fieldwork for the RJ/FS at the 354 Solvent Detection Site at Main Post, Fort
Riley, Kansas [RI/FS TM].

Burns & McDonnell Engineering Company, Inc. (BMcD), 2000f, Quality Control Technical
Memorandum, March 2000 USGS River Sampling Event, Former Building 354 Solvent Detection
Site at Fort Riley, Kansas [QCTM-KR].

Bums & McDonnell Engineering Company, Inc. (BMcD), 2000g, Working Draft Technical
Memorandum, July 1999 - April 2000 Fieldwork for the RI/FS at the 354 Solvent Detection Site
at Main Post, Fort Riley, Kansas [RI/FS WDTM].

Burns & McDonnell Engineering Company, Inc. (BMcD), 2000h, Data Summary Report (Working
Draft), July 2000 Sampling Event, 354 Solvent Detection Site at Fort Riley, Kansas
[354 DSR-C].

Burns & McDonnell Engineering Company, Inc. (BMcD), 2000i, Revised Draft Remedial Investigation
Report for the Former Fire Training Area, Marshall Army Airfield at Fort Riley, Kansas [FFTA
RI].

Dames & Moore, 1997, Remedial action Pain and final Site Investigation Report, POL UST Site 388,
Fort Riley, Kansas, 5 August 1997.

Fader, S.W., 1974, Ground Water in the Kansas River Valley, Junction City to Kansas City, Kansas,
State Geological Survey of Kansas (KGS), Bulletin 206, Part 2.

Howard, 1991, Handbook of Environmental Degradation Rates.

Hampshire Research Institute (HRI), 1995, Risk* Assistant for Windows, Version 1.1.

Jantz, D.R., R.F. Harmer, H.T. Rowland, and D.A. Gier, 1975, Soil Survey of Riley County and Part of
Geary County, Kansas, United States Department of Agriculture, Soil Conservation Service.

Jewett, J.M., 1941, The Geology of Riley and Geary Counties, Kansas, State Geological Survey of
Kansas (KGS), Bulletin 39.

Kansas Department of Health and the Environment (KDHE), 1999, Risk-Based Standards for Kansas
[RSK Manual].

Louis Berger & Associates (LBA), 1995, Site Investigation Report for "Other Sites" at Fort Riley,
Kansas, 19 April 1995.

8-2



Data Evaluation Technical
Memorandum/Work Plan Addendum

References 354 Area Solvent Detections RJ/FS

Merriam, D.F., 1963, The Geologic History of Kansas, State Geological Survey of Kansas (KGS),
Bulletin 162.

Myers, N. C., J. Xiaodong, and G. D. Hargadine, 1996, Effects of Pumping Municipal Wells at Junction
City, Kansas, on Streamflow in the Republican River, Northeast Kansas, 1992 - 94, United
States Geological Survey (USGS), Water-Resources Investigations Report 96-4130.

Schowe, W.H., 1949, The Geography of Kansas, Part 2, Physical Geography, Kansas Academy of
Science Transactions, Vol. 52, No. 3, p. 261-333.

United States Army Corps of Engineers (USACE), 1975, Volume I- Groundwater Evaluation Report,
Installation of Test Well and Aquifer Analysis, Fort Riley, Kansas, Schwab-Eaton, Inc.
Manhattan, Kansas.

United States Army Corps of Engineers (USACE), 1983, Fort Riley, Kansas, MarshallArmy Airfield
Aquifer Pump Test, March 1983, Unpublished Report.

United States Environmental Protection Agency (USEPA), 1996, Soil Screening Guidance: Technical
Background Document.

U.S. Environmental Protection Agency (USEPA), 2000, Region III Risk-Based Concentration Table,
Jennifer Hubbard, Toxicologist - Technical Support Section, October 2000.

United States Geological Survey (USGS), 1984, Elemental Concentrations in Soils and Other Surficial
Materials of the Conterminous United States, Shacklette, Hansford T., and Boerngen, Josephine
G., U.S. Geological Survey Professional Paper 1270.

United States Geological Survey (USGS), 1999, Work Plan for Volatile Organic Compound Sampling of
the Kansas River Near Marshall Army Airfield, Fort Riley, Kansas [WP-KRSW].

8-3



Table 2-1
Fieldwork Chronology

354 Area Solvent Detections RI/FS

Dates Fieldwork Performed
August and September, 1997 Initial Field Investigation (IFI) performed at and

near DPW Compound (BMcD, 1998c)
September 1997 Groundwater sampling of selected monitoring wells

and piezometers (BMcD, 1998c). Included
groundwater level measurements.

November 1998 Interim groundwater sampling of selected
monitoring wells and piezometers (BMcD, 1999c).
Included groundwater level measurements.

July 14 through August 17, 1999 and Direct-push soil and groundwater sampling on the
September 2 through November I1, 1999 terrace area (Main Post) and the Kansas River point

bar.

December 15, 1999 through February 2, 2000 BMcD installed and developed four Monitoring
Wells 354-99-07, -99-08, -99-09, and -00-10.

December 20, 1999 through January 19, 2000 USACE installed and developed seven Monitoring
Wells 354-99-11, -I Ic, -12, -12b, -12c, -13b, and -
13c.

February 21 through February 24, 2000 Interim groundwater sampling of selected
monitoring wells and piezometers (BMcD, 2000d).
Included groundwater level measurements.

March 20 and 21, 2000 Surface water sampling of the Kansas River by the
U.S. Geological Survey (USGS).

March 27 through April 25, 2000 Direct-push soil-gas and groundwater sampling on
the terrace area (Main Post), the point bar (Horse
Corral), and at Marshall Army Air Field.

April 12 through April 19, 2000 BMcD installed I I Piezometers 354-00-PZ14, -

PZ 14c, -PZ 15, -PZ 16, -PZ 17, -PZ 18, -PZ 19, -PZ20,
-PZ2 I, -PZ22, and -PZ23.

May 30, 2000 Groundwater level measurements.
July 2000 Surface water sampling of the Kansas River.

Results not yet available.
July 2000 Interim groundwater sampling of selected

monitoring wells and piezometers.

Notes: A) This table only shows fieldwork conducted by BMcD and the USGS, which was performed
subsequent to August 1997 in support of the RI for the 354 Solvent Detections site. For details of
fieldwork performed by other contractors prior to that date, see the IFI Report (BMcD, 1998c).



Table 3-1
Bedrock Elevations

354 Area Solvent Detections RI/FS

Ground Ground
Surface Depth to Bedrock Surface Depth to Bedrock

Sample Elevation Bedrock Elevation Sample Elevation Bedrock Elevation
Points (feet) (feet) (feet) Points (feet) (feet) (feet)
B01 10.. 95.2 39.0 1056.2 B57 1A069. , ,12.6 1056.8
b02, >1095.4 37.7,",- 1057.7- 107,, 18,9,- 198,5~

603 O95.6 , 39.4 B06 6!,-,: i66 9.6. 1060
B04 1096.1 40.6 1055.5 B62 1064.8 24.8 1040.0
B05 1096.3 39.2 1057.1 B64 1063.4 23.1 1040.3
B06 1093.1 36.5 1056.6 B66 1063.1 22.6 1040.5

B08 1095.8, ~ 39.0- 10 56.8 B70 1474. 0 18.0: -A056.0~
B09 1 1095.7 1056.7 8 ,B1 j076;8. 210, 1055.8
BIO 1094.7 37.4 1057.3 B72 1076.4 19.0 1057.4

BIOA 1088.7 30.0 1058.7 B73 1076.4 21.0 1055.4
Bl 1093.8 36.9 1056.9 B74 1093.0 36.2 1056.8

3§7 :1570 1 05169.4,
B13 1092.0' r35:0A ;1057.0,, B76 1083.3. 5. 1057.7'
B14 1093.6 36.7 10569- B7 07866 21.0 T..'.0...6'
815 I092.1 35.0 1057.1 B78 1065.6 8.6 1057.0
B16 1091.1 34.6 1056.5 B79 1062.6 22.4 1040.2
817 1091.6 35.0 1056.6 B80 1062.9 40.6 1022.3

818 109 0 734 71 056.7 8f~ TWAT, i O&396 104.
819 1090.4 33.5 ,-,-056;0, ~ 8 16~~ 2.~~012

~B20~ 11085.5- 0, 073 55. . B83i9, 4.',:,~ 108.
B21 1089.5 33.0 1056.5 B84 1092.4 37.9 1054.5
B22 1090.1 33.6 1056.5 B85 1080.1 23.0 1057.1
B23 1088.6 32.0 1056.6 B86 1097.5 40.7 1056.8

164 -10''-'E 88 .85 2 84 ~ 1056.82
B25 1087 5:>0.8 1056.7 : B89 101'T,- "', 1 1058.2
B26,_ 1081f.9. p25.3 '10~i56.6' B90~7 10.' 21 .
827 1077.7 21.4 1056.3 B91 1100.1 44.5 1055.6
B29 1086.7 30.3 1056.4 B93 1097.7 41.7 1056.0
B30 1088.1 31.5 1056.6 B94 1105.4 47.4 1058.0
b31--. 0..;O 3.4 1057.1.92. 1095,1- 3 ' 1
B32~ 1082.7 29.0 1053.7, B98~ 1108.8 -52.T J0561,V

836 1078.8 22.0 1056.8 B100 1112.1 55.2 1057.0
B36A 1083.1 26.5 1056.6 B101 1111.1 54.0 1057.1
B38 1081.8 24.3 1057.5 B103 1109.7 54.4 1055.3
8 B319 23:84i 22V -io58O 2.a W, 2 ,55t '1 56.9,
B 40 10702,, 14.5, 1055.7 _B105: 119.1 54.0,,Z ''1055.1f

84 -1069.0- 13. 1is> 055.5: OT :
B42' ' I 10 .3 53 ,,, 1055.21 .

847 1065.0 7.9 1057.1 B108 1113.1 56.4 1056.8
B48 1071.9 15.2 1056.7 B109 1106.3 48.6 1057.6
B50 1068.9 12.5 1056.4 B112 1113.9 57.0 1056.9

B54 0651 -, ': 1056.8 8113 1 .. .... :Ai07 2 6.2 20 1 . " 0 1559,

B65 21071:7 -17T5 1 056.2 BI03 15, 0..".- 1.,,1060.2
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Table 3-1 (continued)
Bedrock Elevations

354 Area Solvent Detections RI/FS

Ground Ground
Surface Depth to Bedrock Surface Depth to Bedrock

Sample Elevation Bedrock Elevation Sample Elevation Bedrock Elevation
Points (feet) (feet) (feet) Points (feet) (feet) (feet)
'8116- -077.2 20.2 . i1057.0 B21 ; 0 111:8.6 " 609, 105717 :
Bi117' . .1078.6 20.9, 1057.7 2B12 1119.8< > 61.7 i o1058.i

B119 1088.2 32.4 1055.8 B214 1118.3 62.7 1055.6
B120 1091.5 34.9 1056.6 B215 1117.4 54.5 1062.9
B121 1097.6 41.3 1056.3 B216 1116.0 59.3 1056.7
B122 10. -9'"- .... 57:3. B217 1116.3 59.2%.. 10057.
.B123 .. 1081.4 24.5 - B218, 1114.2 --57' -10%3
~B1 24' 10780 203- 1057.-8:' -"B219i 1110.2' 5314' -A058
B125 1076.1 18.0 1058.1 B220 11072 524 10548

B126 1087.2 30.0 1057.3 B221 1103.8 44.0 1059.8
B127 1086.0 31.0 1055.0 B222 1100.6 43.7 1056.9

B12 010756 17.. -. 17. B226.. 1113.0 ....0 .1052.0,

B131 1088.4 31.4 1057.0 B232 1112.1 57.0 1055.1
B132 1074.6 20.9 1053.7 B235 1116.0 58.0 1058.0
B133 1071.9 15.0 1056.9 B241 1115.7 64.0 1051.7

34 ' 070.9 1 4.0 1... B.41A. 111..2. 61.0 1.6552'
BI36 4065.3' 9 .8Q 1055.6, 8242',' 1114.8, 60.0< 1054.8
1113, 106'47 10:0' 41056.4 ~ BK 243, -1113.6 52.0"20 1061,.6

B138 1066.2 11.0 1055.2 B247 1116.0 58.0 1058.0
B140 1066.0 9.1 1056.9 B248 1115.4 57.0 1058.4
B143 1063.1 40.5 1022.6 B252 1115.7 58.0 1057.7

81Bl47- -1063.8 -- 3 .-- 0 3 . 1134 '-6 . ,:, 1051,41-
,..'B175!, . -. 112.5- 55 15. 'B5 1 61.0 'G 1054114.8

B177 1109.6 53.4 1056.2 B259 1115.2 57.0 1058.2

B18i 1113.0 56.5 1056.5 B263 1109.3 49.0 1060.3
B182 1111.1 53.3 1057.8 B267 1111.3 55.0 1056.3818 .10.9<7'7.K.+>1591+'7393."" i. ii;.119.8+. .! 620: 10' i

B188. 1119.9" 61.7 1058.2". ''398 1118.7. 62.0 , 105'6.7)
B190 1121.8 '61.9 1057.9: B8403 '1116.6 611.0- 1055.6k
B191 1121.5 62.9 1058.6 B696 1105.1 28.7 1076.4
B192 1121.3 62.9 1058.4 B697 1091.4 30.0 1061.4
B194 1120.2 62.7 1057.5 B698 1085.9 30.0 1055.9
8B196 "1116.3 .. 59.6 1 056,71 9 ' 1078." 24 4..: i 0.li

1114.2 10556, 700 1074.0 16.0 1058.0
,198-. 111112.0..: 64.9 1057.1 B701 +.1069.6- ,1.6. .. 60
B202 1099.4 23.0 1076.4 B702 1076.9 20.0 1056.9
B203 1099.4 32.5 1066.9 B703 1081.5 24.0 1057.5
B204 1097.5 32.0 1065.5 B704 1080.5 24.0 1056.5

+.80 1082" 265 ,..0.. 7" '.B710,--- 1119.9 :",60A0 . 1058,:9,
-:.16207 1085.1 ".27.'T ' 1057c.: . B71 12i 6 ... :I0589807.. .. .. ... '+,++..+.63.0:3 1 .058;91
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Table 3-1 (continued)
Bedrock Elevations

354 Area Solvent Detections RI/FS

Ground Ground
Surface Depth to Bedrock Surface Depth to Bedrock

Sample Elevation Bedrock Elevation Sample Elevation Bedrock Elevation
Points (feet) (feet) (feet) Points (feet) (feet) (feet)

>B712 1124'0~ 61.3 _1062.7, ',D ~ 0404' O60
B713, 1125.5: 55.0 10705 15 056.2 39.7< -1616.5

:,B714 1.059.6 48; 101116 D6 1056.9 41.0 1015
B716 NS NS NS D7 1056.8 45.0 1011.8
B719 1063.1 51.0 1012.1 D8 1055.6 43.0 1012.6
B721 1064.3 51.0 1013.3 D9 1065.6 54.0 1011.6

~,163.. 52.0 1fYi1. 7
B725~ 10615, 58.6 :.71004.9. ~ Dl 1059.0, 50.0 1'l009.0
Al _ 1064.7k 24.8 1039.9 D12 1048. 39.0 1009.8

1063.4 41.9 1021.5 D13 1052.3 42.0 1010.3
A3 1060.6 40.2 1020.4 El 1063.0 24.0 1039.0
A4 1059.2 40.5 1018.7 E2 1061.2 35.0 1026.2

.....1060 .9 A14'5 E4 106113, 43.5 10 17.8
A7 1061.7~ '512- 1068.5 E5 1060:5 -40.0 _1020;5

A8 1059.0 50.6 10084 E6 10574 440 10134
A9 1057.8 46.8 1011.0 E7 1054.6 40.0 1014.6
A10 1063.1 52.6 1010.5 E8 1054.9 45.0 1009.9

"Ai. 1037 44A 1-0-"3, 'E9: ~ 1052.,8 4 . _,_100.8'
41l2 10517. 1.2 1l009.9-- .EIO, 1055.2. j 44.0,, 1011.2,
A13 1049"0 1401 1008.9 F 1~ '.1656.6 40.5 1016.1
B1 1061.0 21.7 1039.3 F2 1060.2 43.5 1016.7
B2 1061.7 32.1 1029.6 F3 1057.5 44.5 1013.0
B3 1061.2 38.2 1023.0 F4 1060.5 39.0 1021.5
Y 0 1T,~8~ 706Y1 F57 16W.8 - 0 1020.&

+,,: B,51' 1055.6, 3139.2 1016. 106_ 1061.8 4 41,0,:,,,
,B6 1056..8, 38.5 ~1018.3, -F7~ 1061~7 -50.0 ~i1.
B7 1056.3 42.0 1014.3 G1 1060.0 43.0 1017.0
B8 1055.4 44.0 1011.4 G2 1061.6 44.0 1017.6
B9 1055.6 46.0 1009.6 G3 1062.0 42.8 1019.2

B1 10596Z ;F 460 100 550, 1064. 44 10010
B1 105.7& 43;0 1O7 Go G5 . 105731, 40.9 ,101.

B13 1050.3 40.0 1010.3 HC2 1058.9 41.1 1017.8
Cl 1058.2 18.4 1039.8 HC3 1059.8 42.7 1017.1
C2 1057.9 24.9 1033.0 HC4 1062.4 44.9 1017.5

16095.671 3_3.2_ 124H5 16. 13.~d~
4, 1059.8,' 38.9 10209 . - 10081020.9064 5.7, 10

CS 5 1060.5, 4 ~4.0 10,16.5 HC7~ 9007 O11.0OIW- 507 10100:+
C6 1062.0 46.0 1016.0 HC8 1059.7 53.2 1006.5
C7 1051.5 38.0 1013.5 HC9 1056.6 50.6 1006.0
C8 1048.5 35.2 1013.3 B354-99-07 1099.5 43.0 1056.5
D1- 12i.9: 16403b30622 21.9 103 354-93 08 i11,4.3 •  57'5 16-5 ,

D2 18 ' .~52 1026.4 -B54-99-09,-1. 190.,7,, 32.2 105685
D3 1063.7 4319' 01983 +B35400-1 '1 A120.9, 62.3-+ .6 -

bedrockel.expanded.xls
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Table 3-1 (continued)
Bedrock Elevations

354 Area Solvent Detections RI/FS

Ground Notes:
Surface Depth to Bedrock NA = Not Available

Sample Elevation Bedrock Elevation NS = Not Surveyed
Points (feet) (feet) (feet) All elevations recorded in feet above mean

-, . 1089:4, 330 0 10W6 sea level.
P-2 1086.7 ,. .0.0. 105, 7 Data for Buildings 388 and 263 taken from

P-;3 :! . }1,05u1 .7 Dames & Moore, 1997 and LBA, 1995.

P-4 1065.7 10.0 1055.7
P-5 1073.0 16.8 1056.2
P-6 1069.9 13.5 1056.4

I 10,Ub.U 43j6#- 10564
1099.0 "4 2.5 1056.5

T-A 1093.2 36.0 1057.2

T-5 1087.4 31.0 1056.4
T-7 1063.1 24.0 1039.1

T- b62.7 23. 109.7
T-9 1075.7 -19.5. 1056.2

. A0- 1.072 .63 1056.3..
T-11 1091.9 36.0 1055.9
T-12 1089.6 31.5 1058.1
T-14 1086.5 28.0 1058.5

T-21.. 1072.4 10- 10559

MPL94-02 1060.2 NA NA

MPL94-03 1060.0 NA NA

PSF92-02 1077.8 NA NA
PSF2-3 17~74A NA-'

?F-0 '1078'6 N NA
PSF92-05'. 1062.0 _ NA ~ J

TS0292-01 1083.1 26.0 1057.1
TS0292-02 1065.3 9.2 1056.1
MW95-03 1065.2 NA NA
M ..- .18 6." . P NA :
.M95- 1090.0 33.7 10563

PZA 1067.8 NA NA
PZ B 1065.6 NA NA
PZ C 1063.6 NA NA
PZ D 1062.0 NA NA

B388MW 94-3 ............ 79 ....... .... 2,..

B388M94-3 1102.0 39.0 -1063.0

B388MW94-5 1 094.3-~ "33.0 1061 .3
B388MW95-6 1077.0 17.4 1059.6

B263SB-5 1125.7 20.7 1105.5

bedrockel.expanded.xls
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Table 3-2
Groundwater Elevations through July 2000

354 Area Solvent Detections R/FS

Well ID Well Location Top of Casing Screened Total Depth Water Level Elevation Water Level Elevation Water Level Elevation Water Level Elevation Water Level Elevation Water Level Elevation Water Level Elevation Water Level Elevation Water Level Elevation

Northlng Easting Elevation (ft) Interval (ft bgs) (Note 7) September 12, 1997 September 15, 1997 September 19, 1997 September 23, 1997 September 24, 1997 November 17118, 1998 February 21122, 2000 May 30, 2000 July 17, 2000

TS0292-01 267708.55 2347286.61 1082.82 19.75-29.75 29.91 1058.42 1058.40 1058.36 1058.33 NM 1059.42 1058.46 1058.35 1058.36

TS0292-02 267584.94 2347356.79 1065.22 7.0-17.0 17.37 1050.81 1050.65 1050.54 1050.39 NM 1052.70 1051.20 1051.28 1051.23

MW95-03 267150.92 2347512.77 1065.03 19.5-34.5 35.50 NM 1039.77 1039.63 1039.50 NM 1044.17 1039.22 1039.31

MW9504 ~ 2675453 2347697.39 1062.2 s -18.5w33.5: 33.60 . NM 13.1.. 13.0 1039.67 N 0419- 13.7~ 094 091

aw95-06i : 267832.89 2347258.20 109.81 18.45-33.61 34.63 1 3 1059.12 1059.09 : 1059.08 i . - NM- 7 -1059.93: " 1059.31 .::-K 1059.10. . . 1059.03

35499-07. - -> 268300.757 1659339.15 :<- 1101.92, 2.9-42.8 - 45878 .1062.6 1062.14 ' 1o61.96

354-99-08 269055.86 1659493.29 1117.12 42.1-57.1 58.14 
1067.90 1067.02 1066.88

354-99-09 267920.42 1659316.70 1091.12 22.1-33.1 34.63 
DRY to Top of Pump 1059.75 1059.62

354-00-10 269203.64 1659250.18 1123.66 68.1-78.0 81.05 
1069.76 - 1069.04 - :68.74

354-99m11 266891.89 16 0.65 '105 10.0-25.0 27.80 1 937 .: .1039.55 1038.9

260.9.1658904.47 ,~1059;07, -0.-40.0j- - 43.00 
10O393 - "9 1039.57 (3.3

354-.99-12 266.53 165988:89 <:1061.27 .9.1"24.1 ! -' 27.10---' . .039.00 . 1039.16 1038.5

354-99-12B 266601.17 1659895.30 1061.26 25.8-35.8 38.80 
.1039.09 1039.17 1038.50

354-99-12C 266596.01 1659901.93 1061.58 36.3-41.3 44.30 
1038.94 1039.16 1038.44

354-99-13B 265825.88 1660284.91 1062.34 29.0-39.0 42.00 
. 1038.69 1039.15 1038.11

354-913C -:; : 265832.97 %A660278.89- 1062.03 - - 43.0-48.0 51.00 MONITORING WELLS I PIEZOMETERS NOT ., 1.038.68 .- 10.319.13.- 10308

354-00-PZ14 -: :" -"265312c87- 16595333213 , 5; 16.: .7.6-23.Oc . .23.2 (bgs),. INSTALLED7

354-00PZI4C 15584 081 35.1-45.3. ;- - .--
197 -- 1Qb

265309.90 5659526bs) 1038.60 1037.86

354-00-PZ15 268314.60 1661653.72 1064.12 13.8-29.2 29.4 (bgs) 
10360

354-00-PZ16 268049.37 1662165.30 1051.88 7.0-22.4 22.6 (bgs) 
1036.42 1037.13

354-00-PZ17 265975.19 1659148.49 1066.13 14.9-30.4 30.6 (bgs) 
.03.8

354-00-PZ18 - 267486.92. 1659153.86 1076.104 10. .20.6 20.8 (bgs) 
.. - 1055.8.7 .. .105575 "

35-0pz19! . 267118.44 1661002.91 -1060.16, -i.10.425.8 : 26.0 (bgs)>-; 103.63 . " '13.90

35 4007PZ20 . 266 19.45. 1661 41 .65. 1053 .98 7.0-22.4 22.6(bgs) 
1: .038.7. 1.3743

354-00-PZ21 265782.20 1658283.68 1059.83 9.2-24.7 24.9 (bgs) 
1040.34 1038.5

354-00-PZ22 266680.98 1658325.97 1060.82 9.7-25.2 25.4 (bgs) 
1039.90 103.05

354-00-PZ23 266674.07 1657323.83 1067.70 16.8-32.3 1038.88 1 04.7

MPL94--PZ23 6. NA . 16NA.83 1063.14N -32. 32 (bgs) 1039.0NM N1"1030::NM '1038.74 - -... 1938.98.. -1038.21

MPL94-0. " , NA -- : NA - i 1062.57.-.-" , NA -NM - NM -. 1039.22 ..- 1039.08 NM NM NM 1038.71 " 1038.93- 1038.18-

MPL94-03 : - NA ;- ,,,,NA, -,- - 1062.34 , NA- , NM . NM 1038.75,NN, 1038.61 NM .: NM . 1038.44 - 1038. ,, .36-

PZ-A NA NA 1067.82 NA 11.90 NM NM NM 1057.22 NM 1058.38 1057.17 1057.10 1057.16

PZ-B NA NA 1065.59 NA 8.57 NM NM NM DRY 1057.48 1057.35 DRY DRY

PZ-C NA NA 1063.58 NA 29.99 NM NM NM 1038.85 NM 1043.81 1038.38 1038.47 1038.16

PZ [ - - K NA- NA : -1062.60 - -,NA 29.86.i. NM .:NM- 1039.44 NM - 1043.92 1039.07- 102161

06F62-01 - - - NA -NA -000: - 'A : NM NM. -N 'NM.-- Z NM . NM NM 1065.40 - 1064,97 - 048

PSF92-02 . - NA . NA, 14079.64-' A .- 80' NM - 053 MNM NM Rtoopof.ump 'r1056.02-; 1057

PSF92-03 NA NA 1079.35 NA 28.00 NM 1055.00 1054.90 NM NM NM 1054.96 1055.30 1055.29

PSF92-04 NA NA 1079.82 NA 29.50 NM 1055.54 1056.05 NM NM NM DRY to Top of Pump 1055.33 1055.64

PSF92-05 NA NA 1063.76 NA 28.00 NM 1042.38 1042.32 NM NM NM 1042.39 1042.49 1042.36

___ 

,::: NM:: !: , , :-1,,,0399.6 .- :.:: ... 1038.651.,,,

DC9-3b - '-266498.89: 1657943:36 - 1065.4' -2253. - 33.i1'(bgs), NM 1097

DCF9937c: . 26692.70 165795.20 1065.16 37547.5 48.1 (bgs) MONITORING WELLS NOT INSTALLED . NM_ - ,: 1039.89 : -. 1038.69

DCF96-W3b. ." - :.26 181.64' 4 -16Q7.69 1064.39 - 20 0(b30 -- 3Q06"(bgsI NM ... 1039.90 .. . 1038.52

DCF99-38c 266173.23 1658174.20 1064.17 35.0-45.0 45.6 (bgs) 
NM 1039.94

Kansas River Elevation NAp n p NANp NM NM NM NM NM NM NM 1038.62 1039.66 1037.88

Notes:
1. bgs = Below Ground Surface
2. NA = Not Available
3. NAp = Not Applicable
4. NM = Not Measured
5. TOC = Top of Casing
6. All elevations recorded in feet above mean sea level unless otherwise indicated.
7. All depths measured in feet below TOC unless otherwise indicated.
8. Kansas River Elevation at USGS Gauging Station, Henry Drive Bridge, Fort Riley, Kansas.
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Table 4-1
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B113 SB S01 B113 SB S02 B113 SB S03 B113 S103 8114 SB SO1 B114 SB S02
Sample Depth: 4' 8. 12' 10' to 12' 4' 8'
Date Sampled: 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99

Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL
Laboratory Number: 99071782

SDG: 57259
Associated QA:

Reporting

Field VOC Analyses Units Limit RSK Standard
Benzene . g 5/ 80 pg/kg NNO. ND . NA .ND
Trichloroethene pg/kg 2 pg/kg 200 pg/kg ND ND .:ND '. NA ' ND N.
Toluene .pg/kg 5 pg/kg 40,000 pg/kg NO ND " ND NA . ND. N
Tetrachloroethene pg/kg 2 pg/kg 180 pg/kg ND ND ND NA ND ND
Ethlybenzene pg/kg 5 pg/kg 55.000 pg/kg ND ND ND NA ND ND
mp-Xylenes pg/kg 5 pg/kg 700.000 pg/kg (Note 1) ND ND ND NA ND ND
o-Xylenes pg/kg 5 pg/kg 700,000 pg/kg (Note 1) ND ND ND. NA' ND' ND ,
cis- 1.2-Dichloroethene pg/kg 5 pg/kg 800 pg/kg ND ND ND NA ND : .ND

Reporting
Laboratory VOC Analyses Units Limit RSK Standard
Benzene pg/kg see sample 80 pg/kg NA NA ND (<5.8) N
Trichloroethene pg/kg see sample 200 pg/kg NA NA NA ND (<5.8) NA NA
Trichloromethane pg/kg see sample NA NA NA NA ND (<5.8) NA NA
To1uene " pg/kg see sample 40.000 pg/kg NA NA ''.NA ' " '" ND (<5.8)"', ' NA' NA
Tetrachloroethene pg/kg see sample 180 pg/kg NA NA " . NA . ND (<5.8) :' NA, . NA'
Carbonrtetiichloride pg/kg see sample 200 pg/kg . . NA, " NA 7 .,' NA '

i
2 , "ND(<6.8) ..... NA '

Ethlybenzene pglkg see sample 55,000 pg/kg NA NA NA ND (<5.8) NA NA
m.p-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) NA NA NA ND (<5.8) NA NA
o-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) NA NA NA ND (<12.0) NA NA
cls-l ,2-Dicfiloroethene pg/kg see sample 800 pg/kg NA NA.;. 'NA. ND (<5.8) 2 :" ' NA N,

Reporting
Laboratory Metals Analyses Units Limit RSK Standard
Arsenic mg/kg --1mg/g See Table 4-2 NA NA 1.2 NA NA
Barium mg/kg NA See Table 4-2 NA NA NA 44.0 NA NA
Cadmium mg/kg 0.4 mg/kg See Table 4-2 NA NA NA ND NA NA
Chromium . ' • mg/kg . NA' . ' SeeTable 4-2 ' ".. NA' .. NA....'. K. *' NA'.. :: , :' .'5. I ' NA.." . .
Lead.'' mg/kg NA' SeeTabie'4-2' . NA NA NA' 5. NA'''

Mercury', mg/kg 0.1 mg/kg. 'NA'- . NA ' 'NA 5  NA ND 'NA N"
Selenium mg/kg 0.6 mg/kg NA NA NA NA ND NA NA
Silver mg/kg 1.2 mg/kg NA NA NA, NA ND NA NA
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios - soil to groundwater protection pathway
1. Total xylenes = 700.000 pg/kg ND - nondetect
SDG - sample delivery group NA - not applicable
QA - quality assurance sample J - Detection below reporting limits

voc.xls
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Table 4-1 (continued)
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B114 SB S03 B117 SB S01 B1 17 SB01 Bl17 SB1l B117 SB S02 B117 SB S03
Sample Depth: 12' 4' 3' to 4' 3' to 4' 8' 12'
Date Sampled: 07/28/99 7/29/99 7/29/99 7/29/99 7/29/99 7/29/99
Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

Laboratory Number: 99072004 99072005
SDG: 57295 57295

Associated QA:
Reporting

Field VOC Analyses Units Limit RSK Standard
Benzene .. . . 80pg/kg ' p .N T, :Dg : .ND :,-N .Ti:
Trichloroethene ... pgkg. 2 pg/kg . 200 :"g/kg ND ND , NA 7 NA= ,ND ND,
To I u. .ne pg/kg: .pokg 40.00/ P ND, ND N NA ND, N D
Tetrachloroethene pg/kg 2 pg/kg 180 pg/kg ND ND NA NA ND ND
Ethlybenzene pg/kg 5 pg/kg 55,000 pg/kg ND ND NA NA ND ND
m.p-Xylenes pg/kg 5 pg/kg 700.000 pg/kg (Note 1) ND ND NA NA ND ND
Xyens,,,,," ,,,,, ,pg/kg :spgkg.. 700.000Ojg/fk(Note 1), ND, ;.ND,,: - ,NA , NA:,, 7ND

ciai12-Dichloroethene pg/kg,: 5 pg '800 pg/kg NA D
_______________________ ND.NA & ' NA <s.ND

Reporting
Laboratory VOC Analyses Units • Limit RSK Standard
Benzene pg/kg see sample 80 pg/kg NAN ND (<5.6) ND (<5.6) N
Trichloroethene pg/kg see sample 200 pg/kg NA NA ND (<5.6) ND (<5.6) NA NA
Trichloromethane pg/kg see sample NA NA NA ND (<5.6) ND (<5.6) NA NA

ou:g/ sesa N.mple, 40,000 pg/g NA' > NA 'NANA: "
Te chloroethene, , , p sg/kg, ,sample., ,180pgk , " ,, ,,, N A . :,<,ND(<5.6) ; NA ,

Carbontetrachloride . .k NA' NA...... ND(<5.6) .... 7?ND.(<5.6)i, ;..NA. . ... NA
benzene pg/kg see sample 55,000 pg/kg NA NA ND (<5.6) ND (<5.6) NA NA

mtp-Xylenes pg/kg see sample 700.000 pg/kg (Note 1) NA NA ND (<5.6) ND (<5.6) NA NA
o-Xylenes pg/kg see sample 700.000 pg/kg (Note 1) NA NA ND (<16) ND (<16) NA NA

o-ylns gkg se apl 000/kg k(Nt1) NA N ND (k5.1) N 1 AN
cls12,Dicolie . pg/kg 2Ieamhrle,, 80(0ilig/kg 7> , ND (:,.6) NA"

Reporting

Laboratory Metals Analyses Units Limit RSK Standard
Arsenic mg/kg 71 mgFg See Table 4-2 NNA NA
Barium mg/kg NA See Table 4-2 NA NA 104 111 NA NA
Cadmium mg/kg 0.4 mg/kg See Table 4-2 NA NA 0.4 ND NA NA
Chromium 4 . . .. mg/ . ,,. . NASeeTableN42t,'

,  
. NA .. NA'A." .''104* .. .11.8.i, , NA '"'NA "'"

• :.t: "NA SeeTabl&e4 2 NAA 10. 11.8
Lead mg/kg~ NA' Se Tbe -2N NA 47 '~5.0' NA 'NA
Mercr mg/kg 071mg/kg 7NA ' NA, NA ND . *ND NA N
Selenium mg/kg 0.6 mg/kg NA NA NA ND ND NA NA
Silver mg/kg 1.2 mg/kg NA NA NA ND ND NA NA
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios - soil to groundwater protection pathway
1. Total xylenes = 700,000 pg/kg ND - nondetect
SDG - sample delivery group NA - not applicable
QA - quality assurance sample J - Detection below reporting limits

voc.xls
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Table 4-1 (continued)
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B117 SB S03 (D) B118 SB SOl' B118 SB01 B18 SBI1 Bl18 SB S02 SB118 SB S03
Sample Depth: 12' 4' 2.5' to 4.0' 2.5' to 4.0' 8' 12'

Date Sampled: 7/29/99 08/06/99 08/06/99 08/06199 08/06/99 08106/99
Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

Laboratory Number: 99080603 99080604

SDG: 57486 57482

Associated QA:
Reporting

Field VOC Analyses Units Limit RSK Standard
gn-zene 57 j jig/kg 80 pig/kg: NO ND F4.T .

Trichloroethene • pg/kg 20 pg/kg . 20 pg/kg . ND ND.. . NA. NA ' . ND .." .. ND
Toluene pg/kg 5pg/kg 40,000pg/kg ' : , ND A ND " ,A<'< -. NA ND' -- ND
Tetrachloroethene pg/kg 2 pg/kg 180 pg/kg ND ND NA NA ND NO

Ethlybenzene pg/kg 5 pg/kg 55,000 pg/kg ND ND NA NA ND ND
m,p-Xylenes pg/kg 5 pg/kg 700,000 pg/kg (Note 1) ND ND NA NA ND ND
o-Xylenes j g/kg Spg/kg 700,000 lpgk(Notel1) ND.:,: NDO, NA ' NA NDj NND
cis-1;2-Dich1oroethene . pg/kg 5 pg/kg. 800 pg/kg NO - - . 'i.. ND NA NA " 'ND ND:

Reporting

Laboratory VOC Analyses Units Limit RSK Standard NA
Benzene pg/kg aee sample 80 pg/kg N N N <7 ND (<5.6) 
Trichloroethene pg/kg see sample 200 pg/kg NA NA ND (<5.7) ND (<5.6) NA NA
Trichloromethane pg/kg see sample NA NA NA ND (<5.7) ND (<5.6) NA NA
Toluene , " : .. p/kg see sample . - 40,000p/kg :"  NA - -' "NA, " , ND (<5.7) : ' -ND (<5:6) ' NA NA
Tetrachlor-oethene. -i pg/kg seesamle : 180 pg/kg . . , NA - ' ' -.NA , : -.-ND (<5.7) D (<5.6) '- NA NA
Carbon Tetachloile . "pg/kg . see sample' 200 /g " 'NA : ,'- .NA . ND(<5.7) ND(<5.6),. "NA.-," NA
Ethlybenzene pg/kg see sample 55.000 pg/kg NA NA ND (<5.7) ND (<5.6) NA NA
m,p-Xylenes pg/kg see sample 700.000 pg/kg (Note 1) NA NA ND (<5.7) ND (<5.6) NA NA
o-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) NA NA ND (<11) ND (<11) NA NA
cla-I ,2-Dichloiethene pgkg. see sample . 800 pg/kg NA NA.'. . ND'(<5.7) . . .ND (<5.6)--- ---- NA. NA"

Reporting

Laboratory Metals Analyses Units Limit RSK Standard
Arsenic mg/kg 1 m/kg See Table 4-2 N NA A4 NA N-

Barium mg/kg NA See Table 4-2 NA NA 107 108 NA NA
Cadmium mg/kg 0.4 mg/kg See Table 4-2 NA NA ND 0.6 NA NA
Chromium. . mg/kg - NA . See'Talte'4-2:.- , . NA - NA.: . ' 8.95 -. 107 .. " .. " T NA .N: .A . :NA' '

Lead'::- ' -':::. : ,. mg/kg NA 
.  SeeTable 4-2- ' 'NA .NA 30.0 : 35.0 NA " NA'

Mercury ': . . mg/kg 01mg/kg NA " : ' NA 'NA : : N° , ND NA NA

Selenium mg/kg 0.6 mg/kg NA NA NA ND ND NA NA
Silver mg/kg 1.2 mg/kg NA NA NA NO ND NA NA
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios - soil to groundwater protection pathway
1. Total xylenes = 700,000 pg/kg ND - nondetect
SDG - sample delivery group NA - not applicable
QA - quality assurance sample J - Detection below reporting limits

voc.xls
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Table 4-1 (continued)
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B119 SB SO1 B119 SB01 B119 SB11 B119 SB SO2 B119 SB SO3 B120 SB SO1
Sample Depth: 4' 3' to 4' 3' to 4' 8' 12' 4'

Date Sampled: 08/16/99 08/16/99 08/16/99 08/16/99 08/16/99 08/17/99
Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

Laboratory Number: 99081111 99081112
SDG: 57629 57629

Associated QA: B118SB01QA
Reporting

Field VOC Analyses Units Limit RSK Standard
. Nn.zene. ..... .A:gg: 5 ,9kk.g.80 pg/kg ND .NA . ND .. D '

Tence.oroethene , . . pg/kg2..: pg/kg.J: %20pg/kg ., ,, D . NA, ND DND
..ueneg/k g g 40,000 .... N N NA ND . .... . .40".O0"Op' " : NA"> ' < :' NA !': .ND>;.'7 : ND : . <.U: JI:I.: 'NDi ::i

Tetrachloroethene pg/kg 2 pg/kg 180 pg/kg ND NA NA ND ND ND
Ethlybenzene pg/kg 5 pg/kg 55.000 pg/kg ND NA NA ND ND ND
mp-Xylenes pg/kg 5 pg/kg 700.000 pg/kg (Note 1) ND NA NA ND ND ND

-Xylenes :Ipg/kg 5 pg/g , 700.000ijgk(Note 1) : ,ND 'NA NA; ND NO ND NO D'

cisA1,2-Dichloroethene pg/kg 5 pg/kg 800 pglkNAj N NA 'ND ND N.D

Reporting
Laboratory VOC Analyses Units Limit RSK Standard
Benzene pg/kg see sample 80 pg/kg NA ND (<5.8) ND (<5.8) NA NAN
Trichloroethene pg/kg see sample 200 pg/kg NA ND (<5.8) ND (<5.8) NA NA NA
Tichloromethane pg/kg see sample NA NA ND (<5.8) ND (<5.8) NA NA NA
T616e ne "pg/g see sample 40.000 O .k A. NNA N.." ) NA NA > NA
Ttiachloroethene , gk wample i,10pgk NA NO p(<5.6)> ' ND (C5 8) NA' N NA,
Carbon ieteclloride pg/k sesamle 2, .10 pgg :NA < .ND(58> >N S.) ~ A<' NAK>N
Ethlybenzene Ig/kg see sample 55,000 pg/kg NA ND (<5.8) ND (<5.8) NA NA NA
m,p-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) NA NO (<5.8) ND (<5.8) NA NA NA
o-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) NA ND (<12) ND (<12) NA NA NA
cis-1.2-Dich l

oro
b

the e . pg/kg see.samp, 800Pg/kg%:.  NA " .D c5.8) ! ND(<5.8) NA" NA : NA'
Reporting

Laboratory Metals Analyses Units Limit RSK Standard
Arsenic mg/kg 1m/ See Table 4-2 NA 2.9 - ---- NAN

Barium mg/kg NA See Table 4-2 NA 115 124 NA NA NA
Cadmium mg/kg 0.4 mg/kg See Table 4-2 NA NO NO NA NA NA
Chtiruri 1 " NK S'"'eK Table/k N4-2WK NA 1.4.. . .6,3 NAW > NJA
Lead'. .. . N.b-.. 0 NAmg/k, Se NAa b, 4-2 NA,' 1. NA, NA~~rctiry NA .NA NO:~'. 7~5* ~'' N

Mercurymgk' NA /4 KNA N O ~ N ' < NA NA- j* NA~
Selenium mg/kg 0.6 mg/kg NA NA ND ND NA NA NA
Silver mg/kg 1.2 mg/kg NA NA ND ND NA NA NA
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios - soil to groundwater protection pathway
1. Total xylenes = 700.000 pg/kg ND - nondetect
SDG - sample delivery group NA - not applicable
QA - quality assurance sample J - Detection below reporting limits

voc.xts
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Table 4-1 (continued)
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B120 SBO1 B120 SB S02 B120 SB S03 B121 SB SO1 B121 SB01 B121 SB11
Sample Depth: 3' to 4' 8' 12' 4' 3' to 4' 3' to 4'
Date Sampled: 08/17/99 08/17/99 08/17/99 08/13/99 08/13/99 08113/99

Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL
Laboratory Number. 99081294 99080999 99081000

SDG: 57671 57605 57605
Associated QA: B121SBO1QA

Reporting
Field VOC Analyses Units Limit RSK Standard
g , ,,,, , t 'T57gk 9', Flzgekg,' NAA.

Tichiloroethene pg/kg 2 pg/kg2 l200 pg/kg NA ND ND ND D NA . " NA
Toluene~ 5.p/g /g 40,000 pgfkg, NA ND'~ ND 'ND NA " NA"
Tetrachloroethene pg/kg 2 pg/kg 180 pg/kg NA ND ND ND NA NA
Ethlybenzene pg/kg 5 pg/kg 55.000 pg/kg NA ND ND ND NA NA
mp-Xylenes pg/kg 5 pg/kg 700,000 pg/kg (Note 1) NA ND ND ND NA NA
-Xyleris: pg/kg 5 5pg/kg 700,000pg/kg(Nte'1) "'"NA ND ND D" ' .. N..

cis-..2-Dichiloroethene. pg/kg 5 pg k BO . opgkg;
:,  

' N.. . ND.N.. ND' N A, ... '..NA'

Reporting
Laboratory VOC Analyses Units Limit RSK Standard
Benzene pg/kg see sample 80 pg/kg N NA N N N( ND (<5.6)
Tnchloroethene pg/kg see sample 200 pg/kg ND (<5.5) NA NA NA ND (<5.7) ND (<5.6)
Trichloromethane pg/kg see sample NA ND (<5.5) NA NA NA ND (<5.7) ND (<5.6)
Toluene"s,,,, g/ seesamle; Y,.ooopg/kg".' ND(<55) NA 'NA , NA ND( 5.7)' 'ND(<56)
Tetrchoroethene .. pg/kg see sample , 180 pg/kg ' ND (<5.5) NA .9 NA 'NA' ND (<57) .. ND (<5*6)
Carbo n T tachlorlde . pg/kg seesap N (<5 5) NA NA NA ND (<5.7) NP156).

."=sV : :: 8 p ::i : ::i N,, NA; :' i ;7:! : :.:'S : ND (<5.7):;i ND;(<5 : O 6) :

Ethlybenzene pg/kg see sample 55,000 pg/kg ND (<5.5) NA NA NA ND (<5.7) NO (<5.6)
m,p-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) ND (<5.5) NA NA NA ND (<5.7) ND (<5.6)
o-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) ND (<11) NA NA NA ND (<11) ND (<11)
cls-I .2-Dichi roethener :: ,".pg/kg2 seeame ";"800pi,

,,,, .,;.ND(<5.5)' " NA" : , NA. NA , ,ND.(5.7)-.. .. D'(5 6).

Reporting
Laboratory Metals Analyses Units Limit RSK Standard
Arsenic -mg7kg 1mgkg See Table 4-2 1.3 NA 1.2 1.4
Barium mg/kg NA See Table 4-2 76.6 NA NA NA 97.7 86.6
Cadmium mg/kg 0.4 mg/kg See Table 4-2 ND NA NA NA ND ND
Chronij~i" m . nkg. NA'"< S6FTibe 4' 8 '.7 ' NA'7' N~'A "' NA 116' '99 2
Lead . 'mg/kg NA See ..... 42 5.7. NA , .. NA NA 93 '8.1
Mercury , ,' mgk 0.1mgkg'N ~ N" NA. < NA , .NA ND, 'ND'
Selenium mg/kg 0.6 mg/kg NA ND NA NA NA ND ND
Silver mg/kg 1.2 mg/kg NA ND NA NA NA ND ND
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios - soil to groundwater protection pathway
1. Total xylenes = 700.000 pg/kg ND - nondetect
SDG - sample delivery group NA - not applicable
QA - quality assurance sample J - Detection below reporting limits

voc.xds
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Table 4-1 (continued)
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B121 SB S02 B121 SB S03 B131 SB S01 B131 SB S02 B131 SB S03 B131 SB SO4
Sample Depth: 8' 12' V 4' 7' 10'
Date Sampled: 08/13199 08/13/99 09/02/99 09/02/99 09/02/99 09/02/99
Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

Laboratory Number:
SDG:

Associated QA:
Reporting

Field VOC Analyses Units Limit RSK Standard
Benzene jj 7g/k 5p/k 80 pg/kg:: : : ND:. ::D,? . .;N T: : ND TT :: ; :D :' ;"D

Trinotene pig/kg 2 pg/kgg
Toluene- g/ p g D ND' ND' ND ND:'00Pg/kg"th ,. .... 2 :2..g.N ND .ND . . ND " ND i ND

Tetrachloroethene pg/kg 2 pg/kg 180 pg/kg ND ND ND ND ND ND
Ethlybenzene pg/kg 5 pg/kg 55.000 pg/kg ND ND ND ND ND ND
m.p-Xylenes pg/kg 5 pg/kg 700,000 pg/kg (Note 1) ND ND ND ND ND ND
o-Xylenes pg/kg 5pg/kg 700.000 pg/kg (Note 1) ND : ND ND ND ND ND
cisAl,2-Dichloroethene pg/kg 5 pg/kg 800 pg/kg ND ND:" ND , ND ND : ND.

Reporting
Laboratory VOC Analyses Units Limit RSK Standard
Benzene pg/kg seesample 80 pg/kg NA NA NA
Trichloroethene pg/kg see sample 200 pg/kg NA NA NA NA NA NA
Trichloromethane pg/kg see sample NA NA NA NA NA NA NA
T6luene pig/kg seei sample 40,000 pig/kg NA NA ~,NA , ~NA ~ NA NA
Tetracloroethene I .pg/kg seesample ISOpg/kg NA NA. . NA NA NA N
Carbon Tetrachloride ,, .pg/~jkg see sample 1~>00 pgkg ' ~ N~rNA_$ ~~ NA, ~ NA NA ~ A' NA
Ethiybenzene pg/ Ikg ,see . a.m e 5,0 ANA_ NA NA NA NA

sample..55,000: pg/kg.NA

mtpXyenes pg/kg see sample 700,000 pg/kg (Note 1) NA NA NA NA NA NA
o-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) NA NA NA NA NA NA
cis-12-Dichloreehene pg/kg see sample 7 00 pg/kg NA NA NA 'NA NA NA

Reporting
Laboratory Metals Analyses Units Limit RSK Standard
Arsenic mg/kg 1g See Table 4-2 N A NA N
Barium mg/kg NA See Table 4-2 NA NA NA NA NA NA
Cadmium mg/kg 0.4 mg/kg See Table 4-2 NA NA NA NA NA NA
Chromium '. mg/g .'NA' . See.Tae4-2: NA -iNA' NA NA NA .:..<...NA ... K,
Lead .. ,g/kg NA, Sm Tble4-2 NA N_, NA ....... NA *NA NA
Merury< - mg/kg 1gk' ~ N A. ,~ A" A~ ,.A ~ -AN

Selenium mg/kg 0.6 mg/kg NA NA NA NA NA NA NA
Silver mg/kg 1.2 mg/kg NA NA NA NA NA NA NA
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios - soil to groundwater protection pathway
1. Total xylenes = 700,000 pg/kg ND - nondetect
SDG - sample delivery group NA - not applicable
QA - quality assurance sample J - Detection below reporting limits
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Table 4-1 (continued)
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B132 SB SO1 B132 SB S02 B132 SB03 B132 SB S03 B132 SB S04 B132 SB S07
Sample Depth: 1' 4' 6 to 8' 7' 10' 20'
Date Sampled: 7/29/99 7/29/99 7/29/99 7/29/99 7/29/99 7/29/99
Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

Laboratory Number: 99071998
SDG: 57295

Associated QA:
Reporting

Field VOC Analyses Units Limit RSK Standard
Benzene •.; g/kg 5 g/g 80 pg/kg. NO .. N ". '.
Trichloroethene "pg/kg 2 pg/kg 200 pg/kg ND. ND NA, O DND
Toluene. pg/kg 5 pg/kg 40,000 pg/kg ND ND NA . ND NDO5
Tetrachloroethene pg/kg 2 pg/kg 180 pg/kg ND ND NA ND 32 ND
Ethlybenzene pg/kg 5 pg/kg 55.000 pg/kg ND ND NA NO ND 85
m.p-Xylenes pg/kg 5 pg/kg 700.000 pg/kg (Note 1) ND ND NA ND ND 95
0-Xylenes pg/kg 5 pg/kg 700.000 pg/kg (Note 1) ND ND NA " ND. .ND , ND
cis-l.2-Dichloroethene pg/kg 5 pg/kg 800 pg/kg ND ND NA ND NO N

Reporting
Laboratory VOC Analyses Units Limit RSK Standard
Benzene pg/kg see sample 80 pg/kg NA N ND (<5.8) A N
Trichloroethene pg/kg see sample 200 pg/kg NA NA ND (<5.8) NA NA NA
Trichloromethane pg/kg see sample NA NA NA ND (<5.8) NA NA NA
Toluene . pg/kg see sample 40,000 pg/kg NA NA : " ND(58). " . NA .' .. NA , ,NA'
Tetrachloroethe ie . pg/kg see sample 180 pg/kg NA NA ND"(,5.8) NA NA NA
Crbon Tetrachloride pglkg see sample 200 pg/kg NA ...NA N (O.S) NA NA NA
Ethlybenzene pg/kg see sample 55.000 pg/kg NA NA ND (<5.8) NA NA NA
m.p-Xylenes pg/kg see sample 700.000 pg/kg (Note 1) NA NA ND (<5.8) NA NA NA
o-Xylenes pg/kg see sample 700.000 pg/kg (Note 1) NA NA ND (<12) NA NA NA
cls-1.2Dichlorbethene . pg/kg see sample 800 pg/kg " NA , NA ND(c5.8), ' ,, NA'. NA

Reporting
Laboratory Metals Analyses Units Limit RSK Standard

rsenic mg/kg -1mgkg See Table 4-2 NA NA
Barium mg/kg NA See Table 4-2 NA NA 102 NA NA NA
Cadmium mg/kg 0.4 mg/kg See Table 4-2 NA NA ND NA NA NA
Chromium ." mg/kg . NA.' 06661:Tab4e4-2' "NANA. .. .. 10.2. . . . N.. ."'NA... NA ,N .
Lead. mg/kg . NA.., Se,. Table4-2 . NA............A. . ":. 'NA ..- 5NA ". .NA. NA
Mercury mg/kg 0. 1 mg/kg, N. ,NA NA' ND NA . NA NA
Selenium mg/kg 0.6 mg/kg NA NA NA ND NA NA NA
Silver mg/kg 1.2 mg/kg NA NA NA ND NA NA NA
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios - soil to groundwater protection pathway
1. Total xylenes = 700,000 pg/kg ND - nondetect
SDG - sample delivery group NA - not applicable
CA - quality assurance sample J - Detection below reporting limits
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Table 4-1 (continued)
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B132 SB07 B133 SB SO1 B133 SB S02 B133 SB02 B133 SB S03 B133 SB S04
Sample Depth: 19' to 20' 1' 4- 3' to 4' 7' 10'
Date Sampled: 7/29/99 09/02/99 09/02/99 09/02/99 09/02/99 09/02/99

Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL
Laboratory Number: 99071999 99090274

SDG: 57295 57976
Associated QA:

Reporting
Field VOC Analyses Units Limit RSK Standard
Nenzene ' __TT~pR0Fg_ 80 Mg/kg NA'. NO NO,-
Brichoroetene . pg/kg,. 2pg/kg. " 200pgkg.,. . ...NA.,. , ,ND '. NDNA' ND, ND,'
Toluene . '..2.'.. ,. pg/kg = 5/g .: 40,00p/kg NA ' ND , N 4A N ND,
Tetrachloroethene pg/kg 2 pg/kg 180 pg/kg NA ND ND NA ND <2J
Ethlybenzene pg/kg 5 pg/kg 55,000 pg/kg NA ND ND NA ND ND
mp-Xylenes pg/kg 5 pg/kg 700.000 pg/kg (Note 1) NA ND ND NA ND ND
o-Xylenes Mig/kg 5 pjg/kg 700.000 pg/kg (Note 1)' NA ND' ND:. NA' ND. ND
cis-1.2-Dichloroethene . g/kg 5 pg/kg 00 pg/kg . NA ND ND.: NAND ND

Reporting
Laboratory VOC Analyses Units Limit RSK Standard
Benzene pg/kg see sample 80 pg/kg NDF<29)A ---. 9- NAN
Trichloroethene pg/kg see sample 200 pg/kg ND (<29) NA NA ND (<5.9) NA NA
Trichloromethane pg/kg see sample NA ND (<29) NA NA ND (<5.9) NA NA
Touenef~' , p/kg see s"Mole',~' N.D."N(<29). '" N''~ NA 7~7>~ND'( S,'5 ,'9 7 NA, * NA' '

Tetracliloroethene ' ' pg/hg see sample ~ 16-~i009/g~ : i ND. (<29),~ NA.2, NA j.NO (<5.9), < NA ' " NA*
CaibonTetrachloride"-'.' .g/kg 'erp ' p.gtk'.'200g:. ' ::.N(<29)' 'NA:'S 'i, .NA NO (5"5.9) N " '

Ethiybenzene pg/kg see sample 55,000 pg/kg 190 NA NA ND (<5.9) NA NA
m,p-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) 170 NA NA ND (<5.9) NA NA
o-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) ND (<58) NA NA ND (<12) NA NA
cis-1,2-Dichlorbene .'g/kg see sample i.."800gkg".. ND (<29) i:". .NA. "N NA" ', ND(<59) " 7.: NA' :

Reporting
Laboratory Metals Analyses Units Limit RSK Standard
Arsenic mg/kg 1 mg/kg See Table 4-2 NO NA N NA NA
Barium mg/kg NA See Table 4-2 15.0 NA NA 110 NA NA
Cadmium mg/kg 0.4 mg/kg See Table 4-2 ND NA NA ND NA NA
Chromium '' '." ' mgk.g NA' : S . 6 eTable 42. . . 3.0 ". NA " 'NA ' ' 12.1' .: ' NA NA'
Lead . . ..... . g.kg NA .

!
.See Tab .4-2'i=. 2.8 NA NA .76 . . . ...mg/ ..............

Mercury' ji~<' m/g) 01gkg '""NA"'~"'~ ND' ' N~A, N''A V A' NA'
Selenium mg/kg 0.6 mg/kg NA ND NA NA ND NA NA
Silver mg/kg 1.2 mg/kg NA ND NA NA ND NA NA
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios - soil to groundwater protection pathway
1. Total xylenes = 700,000 pg/kg ND - nondetect
SDG - sample delivery group NA - not applicable
QA - quality assurance sample J - Detection below reporting limits
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Table 4-1 (continued)
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B133 SB S04 (D) B134 SB S01 B134 SB01 B134 SB11 B134 SB S02 B134 SB S03
Sample Depth: 10' 1. 0.5' to 1.5' 0.5' to 1.5' 4' 7'
Date Sampled: 09/02/99 09/03/99 09/03/99 09/03/99 09/03/99 09/03/99
Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

Laboratory Number: 99090338 99090339
SDG: 58000 58000

Associated QA: B134SB01QA
Reporting

Field VOC Analyses Units Limit RSK Standard
9Fnzene ~ -7,T - 7- '.,jo - sk q T-7j-g--- NDTR NA- ~ T T D ~ T T

Trchl.roethene . : ' pg/kg 2 pg/kg . 20pg/kg . ND .ND NA NAN. ND
Ij~6 5pjg/kg, 40,60pgkgQ. ND ~ ND NA' NANDN

Tetrachloroethene pg/kg 2 pg/kg 180 pg/kg <2J ND NA NA ND ND
Ethlybenzene pg/kg 5 pg/kg 55,000 pg/kg ND ND NA NA ND ND
m.p-Xylenes pg/kg 5 pg/kg 700.000 pg/kg (Note 1) ND ND NA NA ND ND
o-Xylenes" ." pg/kg 5 pg/kg 700.000 pg/kg (Nt)ote 1) . ND ND NA NA ND ' < '1 ND

c!sw1.2-Dichloroethene :" pg/kg 5 pg/kg '800 pg/kg . .. ND ND NA NA ND ND
Reporting

Laboratory VOC Analyses Units Limit RSK Standard
'enzene pg/kg see sample 80 pg/kg NA NA ND (<5.4) ND (<5.4) NA
Trichloroethene pg/kg see sample 200 pg/kg NA NA ND (<5.4) ND (<5.4) NA NA
Trichloromethane pg/kg see sample NA NA NA ND (<5.4) ND (<5.4) NA NA
Toluene : pg/kg see sample: .40.000 pg/kg ,. " NA . NA .ND (<5.4) ND(..4) NA ..NA
Tetrachloroethene.: pg/kg see sample , ... 180 pg/kg i , NA . . NA " . . ND (<.4)., ND (<5.4) .' NA . NA :CaronTerahlrl~ p/k se ,amle ;.k'. 20 .pg./k. ': .. NA,..: ,. A :, ,.... ,"' :. ~
Ethlybenzene pg/kg see sample 55,000 pg/kg NA NA ND (<5.4) ND (<5.4) NA NA
m.p-Xylenes pg/kg see sample 700.000 pg/kg (Note 1) NA NA ND (<5.4) ND (<5.4) NA NA
o-Xylenes pg/kg see sample 700.000 pg/kg (Note 1) NA NA ND (<11) ND (<11) NA NA
cls-1 2-Dichloroethene " pg/g see s .ple 800 p.g/kg. NA' NA ND(54).. NA

Reporting
Laboratory Metals Analyses Units Limit RSK Standard
Arsenic mg/kg 17 mg/k See Table 4-2 NA NA 1.9 .7 N
Barium mg/kg NA See Table 4-2 NA NA 110 110 NA NA
Cadmium mg/kg 0.4 mg/kg See Table 4-2 NA NA ND ND NA NA
Chromium .mg/kg NA SeeTable4-2 NA. NA.. 12.4>'., ..' 11'.5' NA N
Lead :"'.mg/kg .. NA7, .!See Table4-2 .... ... . . . .6 8.NA4' N
Mercury ', 7 mg/kg. 0P91mg/kg NA NANA' ND N86' ;::s ~NA tj
Selenium mg/kg 0.6 mg/kg NA NA NA ND ND NA NA
Silver mg/kg 1.2 mg/kg NA NA NA ND ND NA NA
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios - soil to groundwater protection pathway
1. Total xylenes = 700.000 pg/kg ND - nondetect
SDG - sample delivery group NA -not applicable
QA - quality assurance sample J - Detection below reporting limits
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Table 4-1 (continued)
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B134 SB S04 B134 SB S05 B136 SB S01 B136 SB S02 B136 SB S03 B136 SB S04
Sample Depth: 8.51 12.5' 1' 4' 7' 9.75'
Date Sampled: 09103/99 09/03/99 09/03/99 09/03/99 09/03/99 09/03/99
Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

Laboratory Number:
SDG:

Associated QA:
Reporting

Field VOC Analyses Units Limit RSK Standard
Te-nzene -, i7 TR9 80 pg/kg ND ~ R7R
Trich.oroethene pg/kg 2 pg/kg n 0pg/kg ND ND ND ;ND ND ND,Toluene NDNDDgkg 5 pg/kg 40,000 pg/kg :No N ND N N
Tetrachloroethene pg/kg 2 pg/kg 180 pg/kg ND ND ND ND . D ND

Ethlybenzene pg/kg 5 pg/kg 55.000 pg/kg ND ND ND ND ND ND
m.p-Xylenes pg/kg 5 pg/kg 700.000 pg/kg (Note 1) ND ND ND ND ND ND
o-Xylenes '., ,,', pg/kg 5 pg/kg -700,000 pg/kg (Note 11) ND :,D,,, ,:,,ND ND , ,NDN,

cis- 1.2-DicI'loroethene pg/kg 5 pg/kg 800 pig/kg ND ,ND< ND AND ND: ND
Reporting

Laboratory VOC Analyses Units Limit RSK Standard
enzene pg/kg see sample 80 pg/kg N NA NA N

Trichloroethene pg/kg see sample 200 pg/kg NA NA NA NA NA NA
Trichloromethane pg/kg see sample NA NA NA NA NA NA NA
Toluene pg/kg see sample 40.000 pg/kg NA NA' NA NA NA NA
Tetrachloroethene . pg/kg see sample . 180 pg/kg:, . NA NA NA NA , NA NA'
CarbOn Tetscloride.pg/kg. see sample . 200 pg/kg' . . , NA. NA..- NA NA NA NA. -
Ethlybenzene pg/kg see sample 55.000 pg/kg NA NA NA NA NA NA
m.p-Xylenes pg/kg see sample 700.000 pg/kg (Note 1) NA NA NA NA NA NA
o-Xylenes pg/kg see sample 700.000 pg/kg (Note 1) NA NA NA NA NA NA
cis-l,2-Dichldroethene sseesamile ., 800e .e NA 0 N NA . NA .. NA! '

Reporting
Laboratory Metals Analyses Units Limit RSK Standard
Arsenic mg/kg 1 mg/kg See Table 4-2N NA NA NA
Barium mg/kg NA See Table 4-2 NA NA NA NA NA NA
Cadmium mg/kg 0.4 mg/kg See Table 4-2 NA NA NA NA NA NA
Chioin NA~--. ~n/~ A ~ ae-7 A >JN~N . N

hnio/ig 'N SeeTabi 4-2 NA NA-NAA'ALeadu 'NA' S l e NA 2 . NA N- NA NA .. NA
Mercury .m/kg 01A mTg/ " NA * NA NA NA

,  
NA :. . NA

Selenium mg/kg 0.6 mg/kg NA NA NA NA NA NA NA
Silver mg/kg 1.2 mg/kg NA NA NA NA NA NA NA
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios - soil to groundwater protection pathway
1. Total xylenes = 700.000 pg/kg ND - nondetect
SDG - sample delivery group NA - not applicable
CA - quality assurance sample J - Detection below reporting limits
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Table 4-1 (continued)
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B136 SB S04 (D) B137 SB SO1 B137 SB S02 B137 SB02 B137 SB S03 B137 SB S04
Sample Depth: 9.75' 1' 4' 3' to 4' 7' 10
Date Sampled: 09/03/99 09/07/99 09/07/99 09/07/99 09/07/99 09/07/99
Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

Laboratory Number: 99090450

SDG: 58036
Associated QA: B137SB02QA

Reporting
Field VOC Analyses Units Limit RSK Standard
Benzene - - - - - -- .. .. 80 pg/kg ND ND
Tchlorkgthene . Ijlk6 2pg/kg. 200pg/kg ND :ND. ND NA. ND: N
Totlene. , ,pi/kg 5 pg/kg 40.000 p.g/kg . . ND ND ND NA ND. 'ND
Tetrachloroethene pg/kg 2 pg/kg 180 pg/kg ND ND ND NA ND ND
Ethlybenzene pg/kg 5 pg/kg 55,000 pg/kg ND ND ND NA ND ND
m,p-Xylenes pg/kg 5 pg/kg 700,000 pg/kg (Note 1) ND ND ND NA ND ND
o.Xytenes. . -pg/kg 5 pg/kg 700,000 pg/kg (Note.1) ' ND . . ND , ':ND . .NA -N ND.

cis-_2Dich thene." ' pg/kg 5 pg/kg ' 8O0 pg/kg " ND ' ND ND \ NA ".ND'.
Reporting

Laboratory VOC Analyses Units Limit RSK Standard
Benzene pg/kg see sample 80 pg/kg -NA NA ND (<5.9) NA NA
Trichloroethene pg/kg see sample 200 pg/kg NA NA NA ND (<5.9) NA NA
Trichloromethane pg/kg see sample NA NA NA NA ND (<5.9) NA NA
Toluene pg/kg see sample ':40,000 pjg/kg NA: NA. NA - ND (<5.9) ~ NA N
Tetra o roethene .pg/kg see sample : 180 pg/kg NA NA . ..NA ND (<5.9) NA, NA
C6rbon'Tetrachloride pg/kg see sample . 20 pNAg/kg. N NA .: """NA>., :::N . :5.9) NA ' NA
Ethiybenzene pg/kg see sample 55.000 pg/kg NA NA NA ND (<5.9) NA NA
mp-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) NA NA NA ND (<5.9) NA NA
o-Xyenes pg/kg see sample 700,000 pg/kg (Note 1) NA NA NA ND (<12) NA NA
6s1,2-1Dichloi'ethene .... '" 'see sample .PQ jig/g . NA ' NA, NA ' ND (c5;9) NA' ;:NA

Reporting

Laboratory Metals Analyses Units Limit RSK Standard
Arsenic mg/kg 1img/7g See Table 4-2 NNA 1.9 NA N
Barium mg/kg NA See Table 4-2 NA NA NA 170 NA NA
Cadmium mg/kg 0.4 mg/kg See Table 4-2 NA NA NA ND NA NA
Chromium- , . . mg/kg . NA. See Table 4-2 NA "NA, NA 11A 'NNA NA
Lead mg/kg NA Se Tble4-2 N NA5'..< . : . . ".".6....NA NA
Mercury mgk 0mgkg NA NA , NA NA 'ND NA, NA
Selenium mg/kg 0.6 mg/kg NA NA NA NA ND NA NA
Silver mg/kg 1.2 mg/kg NA NA NA NA ND NA NA
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios -soil to groundwater protection pathway
1. Total xylenes = 700.000 pg/kg ND - nondetect
SDG - sample delivery group NA - not applicable
QA - quality assurance sample J - Detection below reporting limits
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Table 4-1 (continued)
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B138 SB SO1 B138 SB S02 B138 SB02 B138 SB S03 B138 SB S04 B140 SB S01
Sample Depth: 1' 4' 3' to 4' 7' 10' 1.

Date Sampled: 09/08/99 09/08/99 09/08/99 09/08/99 09/08/99 09108/99
Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

Laboratory Number: 99090562
SDG: 58083

Associated QA: B132SB02QA
Reporting

Field VOC Analyses Units Limit RSK Standard
Benzene.- . 80 pg/kg ..... NA ND ---- T15ND -.
Trichloroethene ND pg 2Np/kg 200NpDk -.; ND ND": '.. NA . ' ND. D D

Toluene pg/kg 5pg/kg 4 0,000Ng/kg ' ND ",ND ,, NA ND' NND 7' ND
Tetrachloroethene pg/kg 2 pg/kg 180 pg/kg ND ND NA ND ND ND

Ethlybenzene pg/kg 5 pg/kg 55.000 pg/kg ND ND NA ND ND ND
m.p-Xylenes pg/kg 5 pg/kg 700.000 pg/kg (Note 1) ND ND NA ND ND ND
o-Xylenes pg/kg 5 pg/kg 700.000 pg/kg (Note 1) ND ND'- ' ,ND ND ND
cis-1.2-Dichloroethene pg/kg 5 pg/kg 800 pg/kg ND ND":' NA .. ND 1; ND..: ND

Reporting
Laboratory VOC Analyses Units Limit RSK Standard
Benzene pg/kg see sampe 80 pg/kg NA ND (<55) NA
Trichloroethene pg/kg see sample 200 pg/kg NA NA ND (<5.5) NA NA NA
Trichloromethane pg/kg see sample NA NA NA ND (<5.5) NA NA NA
Toluene . . g/kg see sample -40.000 pig/kg NA NA',' , ND(55) NA '~NA ~'NA
Tetracloroethene . " pg/kg see sample :180 pg/kg . NA NA . ND(<5.5)" NA . . NA' NA ":

Carbon Tetrachlonde pg/g., see sample 200 2pg/kg ,' NA' '. NA NA NDN(5.5) NA '7' NA , NA
Ethlybenzene pg/kg see sample 55,000 pg/kg NA NA ND (<5.5) NA NA NA
mp-Xylenes pg/kg see sample 700.000 pg/kg (Note 1) NA NA ND (<5.5) NA NA NA
o-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) NA NA ND (<11) NA NA NA
cis1.2-Dichloroethene' , ,' p pg/kg,' see'samiple ."800 pg/kg"'.' ' NA' -: NA ND (<5 5) 2<' 'NA,'< , . NA NA

Reporting
Laboratory Metals Analyses Units Limit RSK Standard
Arsenic mg7g mg/kg See Table 4-2 NA NA ND NA
Barium mg/kg NA See Table 4-2 NA NA 64 NA NA NA
Cadmium mg/kg 0.4 mg/kg See Table 4-2 NA NA ND NA NA NA
Chromium ' . mg/kg. 'NA '. 'm',: ,,,',,, 65 NA NA2.. ,,! ! : ,/.,,NA::<
L , :. mgkg'-eb N g'"' NNA ,e e NA NA 42 NA -: NA' ;R'NA

.erc ' ,, ' mg/k...mg/kg, N NA, N ND * NA ' NA': NA
Selenium mg/kg 0.6 mg/kg NA NA NA ND NA NA NA
Silver mg/kg 1.2 mg/kg NA NA NA ND NA NA NA
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios - soil to groundwater protection pathway
1. Total xylenes = 700,000 pg/kg ND - nondetect
SDG - sample delivery group NA - not applicable
QA - quality assurance sample J - Detection below reporting limits
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Table 4-1 (continued)
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B140 SB SO1 (D) B140 SB S02 B140 SB S03 B140 SB S04 B143 SB S01 B143 SB S02
Sample Depth: 1. 4' 7' 9.1 1. 4'
Date Sampled: 09108199 09/08/99 09/08/99 09/08/99 09/10/99 09/10/99

Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL
Laboratory Number:

SDG:
Associated QA:

Reporting
Field VOC Analyses Units Limit RSK Standard
Benzene :g 5pg/kg 80 pg/kg ND, ND

Trichloroethene pg/kg 2 pg/kg 200 pg/kg ND DND N ND D ' ND
Toluene pjg/kg 5 pg/kg 40,000 pglkg ND ND ND% ND: ND * ND
Tetrachloroethene pg/kg 2 pg/kg 180 pg/kg ND ND ND ND ND ND
Ethlybenzene pg/kg 5 pg/kg 55,000 pg/kg ND ND ND ND ND ND
m.p-Xylenes pg/kg 5 pg/kg 700,000 pg/kg (Note 1) ND ND ND ND ND ND
o-Xylenes pg/kg 5 pg/kg 700.000 pg/kg (Note 1) ND ND ND ND: ND ND;
cis-l.2-Dichloroethene pg/kg 5 pg/kg 800 pg/kg ND ND ND ND ND :%ND

Reporting
Laboratory VOC Analyses Units Limit RSK Standard
Benzene pg/kg see sample 80 pg/kg NNA NA
Trichloroethene pg/kg see sample 200 pg/kg NA NA NA NA NA NA
Trichloromethane pg/kg see sample NA NA NA NA NA NA NA
Toluene: pg/kg see sample 40.000 pg/kg NA NA NA NA NA NA
Tetractiloroethene pg/kg see sample 180 pg/kg NA NA NA NA NA NA
Carbon Tetrachlode pg/kg see sample 20 pg/kg NA NA .; . N NA NA
Ethlybenzene pg/kg see sample 55.000 pg/kg NA NA NA NA NA NA
m.p-Xylenes pg/kg see sample 700.000 pg/kg (Note 1) NA NA NA NA NA NA
o-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) NA NA NA NA NA NA
cis-1.,2-Dichloroethene , pg/kg see sample 800 pg/kg NA NA .: NA NA . NA .. NA

Reporting
Laboratory Metals Analyses Units Limit RSK Standard

rsenic mg/kg 1 mgkg- See Table 4-2 NAANAN NA N
Barium mg/kg NA See Table 4-2 NA NA NA NA NA NA
Cadmium mg/kg 0.4 mg/kg See Table 4-2 NA NA NA NA NA NA
Chromium :' mg/kg NA SeeTable4-2. . NA..NA. 7 , : NA , NA V. . NA:.. .:< NA' :
Lead :: , mg/kg NA .See Table 4-2- NA NA NA NA NA NA
Merc .; . ... .mgkg 0.1mgkg NA "< NA NA: NA NA NA K NA
Selenium mg/kg 0.6 mg/kg NA NA NA NA NA NA NA
Silver mg/kg 1.2 mg/kg NA NA NA NA NA NA NA
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios - soil to groundwater protection pathway
1. Total xylenes = 700.000 pg/kg ND - nondetect
SDG - sample delivery group NA - not applicable
QA - quality assurance sample J - Detection below reporting limits
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Table 4-1 (continued)
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B143 SB02 B143 SB S03 B143 SB S04 B143 SB S04 (D) B145 SB SOt B145 SB S02
Sample Depth: 3' to 4' 7' 10, 10, 1' 4'
Date Sampled: 09/10/99 09/10/99 09/10/99 09/10/99 09/09/99 09/09/99
Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

Laboratory Number: 58150
SDG: 99090818

Associated QA: B143SB02QA
Reporting

Field VOC Analyses Units Limit RSK Standard
6enzene 7! g T 80 pig/kg, NDR'R7

Trichloroethene. pg/kg.. 2"p/kg 200 pg/kg , NA- ND ' .''ND. N. ND. . N,
Touene 40,pg/kg0 Pgkg .00 pg/kg . '. NA NDON " N'N ND N . OND
Tetrachloroethene pg/kg 2 pg/kg 180 pg/kg NA ND ND ND ND ND
Ethlybenzene pg/kg 5 pg/kg 55,000 pg/kg NA ND ND ND ND ND
m.p-Xylenes pg/kg 5 pg/kg 700,000 pg/kg (Note 1) NA ND ND ND ND ND
o-Xylines', pg/kg 5 pgfkg' 700.000 Ogfkb (Note 1) A ND ' NDO NDO ND ND
o-ln 2-Dichlorohene pg/kg • 5 pg/kg: 00g/kg ( NA ND N ND.. ND. ND

Reporting
Laboratory VOC Analyses Units Limit RSK Standard
Tenzene pg/kg see sample 80 pg/kg . N NANA N- N
Trichloroethene pg/kg see sample 200 pg/kg ND (<5.8) NA NA NA NA NA
Trichloromethane pg/kg see sample NA ND (<5.8) NA NA NA NA NAToluene -,,,, NA NA NA NA,,

.o. p ... . ig/kg see samole 40,000 pg/kg. ND (< .. NA.c&,8)..,.NNA .. .,NA' NA
Taa..on ietcle pg/kg see sample 180 pg/kg kN(<5.8) NA NA, .,, NA, NA NA

,rg/kghi see:samp e % 200 'gg NN,' NA NA tNA "NA NA
Ethlybenzene pg/kg see sample 55.000 pg/kg ND (<5.8) NA NA NA NA NA
mp-Xylenes pg/kg see sample 700.000 pg/kg (Note 1) ND (<5.8) NA NA NA NA NA
o-Xylenes pg/kg see sample 700.000 pg/kg (Note 1) ND (<12) NA NA NA NA NA
dis-1.2-Dichloroethene '.'. 'jgl: esml. Wj800.'o/k: "D(5). ~ NA NA 'NA' '"

Reporting
Laboratory Metals Analyses Units Limit RSK Standard
Arsenic mg/kg 71 mglg See Table 4-2 2.6 NNANA A A -
Barium mg/kg NA See Table 4-2 140 NA NA NA NA NA
Cadmium mg/kg 0.4 mg/kg See Table 4-2 ND NA NA NA NA NA

,...ig/k: NA 'See Thbl42:. 12.8 ... >..NA. .... '.NA 'NA' . NA-. ,,NA
L.ead : g/kg. .See Table 4-2 160. NA NA NA NA NA
Mere mgTkg: 0.1 mg/kg NA ND NA NA , NA NA NA
Selenium mg/kg 0.6 mg/kg NA ND NA NA NA NA NA
Silver mg/kg 1.2 mg/kg NA ND NA NA NA NA NA
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios - soil to groundwater protection pathway
1. Total xylenes = 700.000 pg/kg ND - nondetect
SDG - sample delivery group NA - not applicable
QA - quality assurance sample J - Detection below reporting limits

voc.xls
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Table 4-1 (continued)
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B145 SB S03 B145 SB S04 B147 SB S01 B147 SB S02 B147 SB02 B147 SB S03
Sample Depth: 7' 10 1' 4' 4' 7'
Date Sampled: 09/09/99 09/09/99 09/09/99 09/09/99 09/09/99 09/09/99
Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

Laboratory Number: 58119
SDG: 99090699

Associated QA: B147SB02QA
Reporting

Field VOC Analyses Units Limit RSK Standard
Nen-zene . 7 ....... V8071 .. g....g 3 ~ ~ T ~ * TT T ~ ~ T T ~
Tnchloroethene pg/kg 2pg/kg ,: 200 pg/kg 'I'., ,NO ND ND NO- . . NA. ND.
Toiuene ." . .... kg .5pg/kg .< '40,OOOi Ag/kg .' .  : ND : .ND :. -. ND . . iD<' " 'NA .. :

Tetrachloroethene pg/kg 2 pg/kg 180 pg/kg ND ND ND ND NA ND
Ethlybenzene pg/kg 5 pg/kg 55,000 pg/kg ND ND ND ND NA ND
mp-Xylenes pg/kg 5 pg/kg 700.000 pg/kg (Note 1) ND ND ND ND NA ND
o-Xylenes pg/kg: 5 pg/kg:: 700.000 pg/kg (Note 1): ND .. ND ND .. ND NA NO
ci.-12-Dichloroethene pg/kg 5 pg/kg O 800pg/kg ND ND. ND ND NA 'ND

Reporting
Laboratory VOC Analyses Units Limit RSK Standard
Benzene pg/kg see sample 80 pg/kg - --- ND (<5.2) NA
Trichloroethene pg/kg see sample 200 pg/kg NA NA NA NA ND (<5.2) NA
Tnchloromethane pg/kg see sample NA NA NA NA NA ND (<5.2) NA
Toluene pg/kg' see sample 40,000 pg/kg INA NA ' NA : NA ND(5.2) NA
Tetrachloroethene.. pg/kg see sample .180 pg/kg INA NA , NA NA Nq(52 NA
Carbon~etrachlorldl gt esape 200 pig/kg . NA NA . NA NA N 'NA
Ethlybenzene pg/kg see sample 55,000 pg/kg NA NA NA NA ND (<5.2) NA
m.p-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) NA NA NA NA ND (<5.2) NA
o-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) NA NA NA NA ND (<10) NA
cii' I 2-Dichlor66thene> pgg see sample' " ' 800 pdgg NA ' NA NA ~ 'NA "' 'ND(cS2)'' ' NA''

Reporting
Laboratory Metals Analyses Units Limit RSK Standard
Arsenic mg/kg 1 mg/kg See Table 4-2 NA --- - NA ND
Barium mg/kg NA See Table 4-2 NA NA NA NA 72.0 NA
Cadmium mg/kg 0.4 mg/kg See Table 4-2 NA NA NA NA ND NA

Chro'i"nmg~ kg NA '?ZSee Tablei442 NA .NA , .'TNA> <"NAj ' 57 'NA!
Lead,' m/k NA See.Tble.4-2, NA.... N .... ,.,,,,,,,,NA ,, ,42 NA ,
Merry' 6' . mgk 0.1 ,, NA ':' " NA <NA NA. NA . . N, N....*
Selenium mg/kg 0.6 mg/kg NA NA NA NA NA ND NA
Silver mg/kg 1.2 mg/kg NA NA NA NA NA ND NA
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios - soi to groundwater protection pathway
1. Total xylenes = 700.000 pg/kg ND - nondetect
SDG - sample delivery group NA - not applicable
QA - quality assurance sample J - Detection below reporting limits

voc.xls
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Table 4-1 (continued)
Soil Sampling Results

354 Area Solvent Detections RI/FS

Sample Point: B147 SB S04 B217 SB SO1 B217 SB S02 B217 SB02 B218A SB SO1 B218A SB01
Sample Depth: 10' 14' 28.5' 28' to 30' 16' 15' to 17'
Date Sampled: 09/09/99 10/06/99 10/06/99 10/06/99 10/06/99 10/06/99

Sample Matrix: SOIL SOIL SOIL SOIL SOIL SOIL
Laboratory Number: 99100453 99100452

SDG: 58698 58698
Associated QA: B218ASB01QA

Reporting
Field VOC Analyses Units Limit RSK Standard
W~ezene p.7g 80 pg/kg T T .F T

Trichoroethene .. Pg/kg. . 2pg/kg • 200pg/kg ND . ND .. ND NA 2 .NA
Toluene pg/kg 5 pg/kg , 40,000 pg /....ND ND.. INA ND NA.
Tetrachioroethene pg/kg 2 pg/kg 180 pg/kg ND 2 2 NA 11 NA
Ethlybenzene pg/kg 5 pg/kg 55.000 pg/kg ND ND ND NA ND. NA
mp-Xylenes pg/kg 5 pg/kg 700.000 pg/kg (Note 1) ND ND ND NA ND NA
o-Xylenes pg/kg 5 pg/kg 700.000 pg/kg (Note 1) ND , ND' ,: ; ND NA. ND NA
cis-l .2-Dichloroethene pg/kg 5 pg/kg 800 pg/kg ND ND ND NA 26 NA

Reporting
Laboratory VOC Analyses Units Limit RSK Standard
Benzene pg/kg see sample 80 pg/kg NA NANND (<5.8) NA ND (<5.4)
Trichloroethene pg/kg see sample 200 pg/kg NA NA NA ND (<5.8) NA ND (<5.4)
Trichloromethane pg/kg see sample NA NA NA NA ND (<5.8) NA ND (<5.4)
Toluene , ,g/kg see sample 40,000 pg/kg NA NA' NA ND (<5.8) NA .. ND (<5.4)
Tetrachloroethene .pg/kg see sample ,180 pig/kg.. NA . NA.- NA ,ND(<5.8) NA ND (55.4)
Carbon Tetrachloride pg/kg see sample . 200 pg/kg NA . , NA NA -ND(<5.8). NA . ND(<5.4)(
Ethlybenzene pg/kg see sample 55,000 pg/kg NA NA NA ND (<5.8) NA ND (<5.4)
mp-Xylenes pg/kg see sample 700.000 pg/kg (Note 1) NA NA NA ND (<5.8) NA ND (<5.4)
o-Xylenes pg/kg see sample 700,000 pg/kg (Note 1) NA NA NA ND (<12) NA ND (<11)
cis-12-Dichloroethenei .""' , .pgI1<g ,sami I 800ig/kg<,, NA NA,:: NA' ND (5.8) ',NA, 'ND(<54)

Reporting
Laboratory Metals Analyses Units Limit RSK Standard
Arsenic mg/kg 1 See Table 4-2 N N N 1 NAN
Barium mg/kg NA See Table 4-2 NA NA NA 74.0 NA 32.0
Cadmium mg/kg 0.4 mg/kg See Table 4-2 NA NA NA ND NA ND
Chromium . . . 'g/kg . .. NA 

,  
See Table 42 . . NA%,- : NA . ..K.J NA' '.I, .12.0,.:K ".NA ... '

•
: : 4.6

Lead mg/kg NA Sea Table 4-2 NA NA~. NA...N .
Mercu":.. . 'mg/kg 01m/ kg NNA NA . .. NA ND NA ND
Selenium mg/kg 0.6 mg/kg NA NA NA NA ND NA ND
Silver mg/kg 1.2 mg/kg NA NA NA NA ND NA ND
Notes
RSK Standard - Kansas Tier 2 risk-based standards for both residential and

non-residential scenarios - soil to groundwater protection pathway
1. Total xylenes = 700.000 pg/kg ND - nondetect
SDG -sample delivery group NA - not applicable
QA - quality assurance sample J - Detection below reporting limits

voc.xIs
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Table 4-2
RCRA Metals Detections

354 Area Solvent Detections RI/FS

Sample Sample Metal Concentration (mglkg)
Location Depth (ft) Arsenic Barium Cadmium Chromium Lead

8113 10-12 1.2 44.0 ND 5 5.1
B117 3-4 4.7 111 0.4 11.8 51.0
Bl18 2.5-4 4 108 0.6 10.7 35.0
11i9,:_ .i3- 2.9. .. 124 :,.::ND - A"15.3, ._.i30:.
31203 3-4 .. 1.3 76.6 ND' 8.7 5.7
B121 374- . 14 . 97.7' ND'  .... - .1.3:

6-8 1.3 102 ND 10.2 8.5
19-20 ND 15.0 ND 3.0 2.8

B133 3-4 2.0 110 ND 12.1 7.6
B'134- 05-5-- 9 ND4: 8'1.4- :6%

B17 -41.9 170 ND 11.64, 75
B138 34 ,_-. ND. , 64. ND,, 6' 4.D.65 2
B143 3-4 2.6 140 ND 12.8 10.0
B147 4 ND 72.0 ND 5.7 4.2
B217 28-30 1.8 74.0 ND 12.0 8.8
B218A % 45-1 ND ,, Ie'32.0' N1 *.46 p -4.5

Average 2.3 90.6 0.5 9.6 11.6
Median 1.9 100 0.5 11.2 8.5
Range 1.2-4.7 15-170 0.4-0.6 3.0-15.3 2.8-51

MAAF Background (Note 5.0 N/A 1 24.1 32.3
6) 1 _ 1

USGS Regional 4.1 400 -850 1.5 -2.0 50 15
Concentration (Note 7) T 50 _ 15 1

KDHE Tier 2 Risk-Based
Standards (Note 8)

Soil Pathway Residential 11 5500 39 390 400
Scenario

Soil to Groundwater
Protection Pathway 29 N/A N/A N/A N/A

Residential Scenario
Soil Pathway Non-Sidentia Scn 38 140000 1000 4000 1000Residential Scenario

Soil to Groundwater
Protection Pathway Non- 29 N/A N/A N/A N/A

Residential Scenario

Notes:
1. Mercury, Selenium, and Silver were not detected in any soil sample.

2. Reporting Limits (mg/kg): Arsenic - 1; Barium - NA; Cadmium - 0.4; Chromium - NA;

Lead - NA; Mercury -0.1; Selenium - 0.6; Silver - 1.2.

3. ND - not detected
4. N/A - Not applicable

5. mg/kg - milligrams per kilogram
6. From MAAF-FFTA RI/FS Workplan, Fort Riley, Kansas, BMcD (April 11, 1997)
7. From Element Concentrations in Soil and Other Surficial Materials of the Conterminous United States, USGS Prof Paper 1270 (1984)

8. From Risk-Based Standards for Kansas (RSK Manual). Kansas Department of Health and Environment (March 24, 1999)

RCRAmetals.xls
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Table 4-3
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: B230 B230 B230D B230D-DUPE B232 B232
Sample Depth: 9' 15' 15' 15' 9' 15'
Date Sampled: 03/30/00 03/30/00 03/30/00 03/30/00 03/30/00 03/30/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Tetrachloroethene: , pg/L, .1 ' 0 3J .2 '2, 330 .. . 02J:3

Trichoroethene, pg/L I ND, 1717 ND_ ND
ds-!2 7Dlchl.rthene jig/L- " 5, , ND. . 22z , - 24.: ! ~ i<3 ND""D
Carbon Tetrachloride pg/L 1 ND ND ND ND ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND
gthylbnzen> a/ .1 ND,, 'ND,,ND ND ND ND

Fqa7 ye~ .iLJ~i ND ~ N N D,' ND N4D~ TN

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter

voc xls
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: B241 B241 B241D B243 B243 B245
Sample Depth: 9' 15' 15' 91 15' 9.
Date Sampled: 03/29/00 03/29/00 03/29/00 03/30/00 03/30/00 03/30/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting

Field VOC Analyses Units Limit
Tetrachloroethene 1'530450 50,29
trichloroethne:' pg/L' 1 4 -446.
cis-1,2-Dlchlorethene* p lIL *5 25 64' A.2
darbon Teirachloride Pg/L 1 ND N4D ND3 *98\ N7 ND6
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND
Ethy~b6'ffzehb., I'j/ ~1 A ND' ND, ND ND,

IP~

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit

pgL- micrograms per liter

voc.Xls
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: B245 B252A B252A B253 B253 B253D
Sample Depth: 15' 9. 15' 9' 15' 15'
Date Sampled: 03/30/00 03/29/00 03/29/00 03/29/00 03/29/00 03/29/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Tetrachloroethene 82 , . 220, 7- 1 77 22,cTri42-Dlchloroethene " 15 '  ND ND: 2,2 2 1,

ci_,-3chootee *&1. 5 4 i.5 NDr4 45 ND .Carbon Tetrachloride pg/L 1 ND ND ND ND ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND
Ethyll ii :: . '. . .'.N .  ... D.. ND ND ND 'NDDNDDD..

ToIJXIieK 9 /L W1 NO ~ D4 ~ ' 4NDD, : ND N

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: B255 B255 B257 B257 B265 B265
Sample Depth: 91 15' 9' 15' 9. 15'
Date Sampled: 03/31/00 03/31/00 04/03/00 04/03/00 03/31/00 03/31/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Tetrach-oroethene Tj,7I2 -F :TJ '" -. ,, < 797 .

Trliooten~ g/L - D,"i.W-. '03J N '
Cis-1,n-Dchloroethene pg l: t : ND' -. ND, 'Q 24 DD:" ND
Carbon Tetrachloride pg/L 1 ND ND ND ND ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND

Ethy/L r1zeNhe I ND,:, ,NDD NDD 4  ND ~ ND7ND;' ND'_ NND . .  t ,'4: N  ! ;;-

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter

voc.xls
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: B268 B268 B275 B275 B305 B305
Sample Depth: 9' 15' 9' 15' 9' 15'
Date Sampled: 04/03/00 04/03/00 04/07/00 04/07/00 04/07/00 04/07/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Tretrachloroethe-ne j-I T ~ 7 07TT.1. - - TT.7 FL 76'
Trichloroethene pg/L .I ND ND ND. ND NDc-1D chlordo ethene pg/U 5 ND nN :5. 'ND ND ' ND
Carbon Tetrachloride pg/L 1 ND ND ND ND ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND -  ND ND ND ND
Etiylb:,zeneK>' ! ig/U 1, ND ND N D TNDA .. D.ND ;'

:. : "
"IsAg/N D . ND ND NDb D: N '

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: B349 B349-DUPE B354 B354 B354-DUPE B358
Sample Depth: 15' 15' 9' 15' 15' 9'
Date Sampled: 04/06/00 04/06/00 04107/00 04/07/00 04/07/00 04/05100
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Tetrachloroethene 5~I 1. '8,5, 1 ':~~ ~A 3~
Tetrachoroethene pg/L 1 N.. 1... . AD ND .... . ......... N
icl roethene . ND,2NDlchNo DND N : ND ND N

Carbon Tetrachloride pg/L 1 ND ND ND ND ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND

.ti~eiei ~IgL 1 ND ND,.ND NP DND >ND
TotaIXylenes D;, N.' . __"__,_"____ ND "

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter

voc.xls
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: 8358 B363 B363 B363-DUPE B365 B365
Sample Depth: 15' 9' 15, 15' 9. 15'
Date Sampled: 04105100 03/30/00 03/30/00 03/30/00 03/30/00 03/30/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Cetrachloroethene pg/L f 0ND1 N 2.2 ND.NTrkcihioroethene ~ g/L It3  ND ,ND~ '~D N <' D~NDNDg ND ND'NDcls-1 2-Dichloroethene pgV 5 ND ND ND ~ ND ~ ND N
Carb6on Tetrachloride pg/L 1 ND ND ND ND ND NDBenzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND%n. 'NDnND JD NDEi .ND ' IND; ND ND"' ND:,-,,"

Total 1,enesi __N___NPDNND

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter

voc.xls
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RIIFS

Sample Point: B401 B403 403 B405 B405
Sample Depth: 9. 15, 9' 15' 9' 15,
Date Sampled: 04/05/00 04/05/00 04104/00 04/04/00 03/31/00 03/31/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Tetrachloroethene , pg/L-; , 17 y' 7, .T,932 58. ... TT•..,. •23Ticm oroe tfene :::: K ,:, • i pg/tLi 1: ' ND'!: : ? ;, ':'- :ii ND:!: ' . ;N :!:::

TrciNothnD I NND: NDN ND ND
ci , Pihooehn pg/ ND "ND'ND"' NDJ ND < N
Carbon Ttrachio8ride pg/L 1 ND ND ND N D ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND
Ethylb~hzin e.< .u/L I~ ND , ND"ND- ~ ND,~ ND , ND

XoyIi&9 ~ g/ l INDN ND D ' ND ND r -ND
4

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
ipgIL - micrograms per liter

voc.xlS
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: B405-DUPE B406 B406 B424 B424 B431
Sample Depth: 15' 9' 15' 9' 15' 15'
Date Sampled: 03/31/00 03/30/00 03/30/00 03/30/00 03/30/00 04/06/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Teachorcethne. 7C~I 14 34 1T~ 18 ND

Trichlorothene ~ ~ Pj'L' 1 :3 0 5j' 77
,2-Dchlorethene 5 • ND :ND, ND , , ,f N-D 2 ND

Carbon Tetrachloride pg/L 1 ND ND ND ND ND ND

Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND

en NEI, NDNDN 1  NDND
_____________ g/ i Nz ND' ND, ij N ND

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter

voc.xls
01/24/2001 Page 9 of 22



Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RIIFS

Sample Point: B434 1434 B437 B437 B439 B439
Sample Depth: 9' 15' 9' 15' 9. 15'
Date Sampled: 04/07/00 04/07/00 04/05/00 04/05/00 04104100 04/04/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Trtrachlrothne P7 T7FT 180 190~
T,chl&r~etheneI lg/L 1, ND ND ND ~ ND ~ O2.10,j
ci-1,2-Dcic roethene pg/L 5 ND ND ND ND : "ND'
Carbon Tetrachloride pg/L 1 ND ND ND ND ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND
Ethylb~riene. 'gIND ~ ND NID- ND ND ND
'T ta ~lnS,> jgL~ 1 Nl) ND. ND ND jND. D ND:

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter

voc.xls
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: B439-DUPE B441 B441 B443 B443 B443-DUPE
Sample Depth: 15' 91 15' 9' 15' 15'
Date Sampled: 04/04/00 04/04/00 04/04/00 03/31/00 03/31/00 03/31/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Ietrachlaroethene. •- 180 --- 200; 230, 12 9 :
Trichloroethenei ND' .J 6J ~ L 3 ~ D <O1 '

cis-1,i-Dlch'loroe hen pgJL: 5 *ND: ~ 2.4 N DN
Carbon Tetrachloride pg/L 1 ND ND ND ND ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND
Et.yl ....... . .... g/L. 1 ND ND.ND..D N,- ND .

taylenzenes~X: , , : Ig/L ' - 1 NND .ND jND . ND , ; ND. '. .

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter

voc.xls
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: B444 B444 B461 B461 B461D B474
Sample Depth: 9' 15' 9'. 15' 15' 9'
Date Sampled: 04/03/00 04/03/00 03/29/00 03/29/00 03/29/00 04/05/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Tn,.e:.a:,e NDU . . " .. "0.1J ND e 12 , 340.. '

TrcIPtgeK J/L IND N~'.Dichlb" b loetl ND ND N: .ND ND
4clrefenet I pg/ L 5  ND ND N 'D ND ND~

Carbon Tetrachloride pg/L 1 ND ND ND ND ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND
Ethybing/L 1ND' :ND IND ~ ND IN ~ND
to. 1; y ..NPNk"' ND , ND. ND

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter

voc.xls
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: 8474 B476 B476 B478 B478 B480
Sample Depth: 15, 9' 15, 9' 15' 9'

Date Sampled: 04/05/00 04/04/00 04/04/00 04/03/00 04/03/00 03/31/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Ietrachloroethen2e ,.. . , 2j : . .F . :1:.- ..

Trichloo-then 2.9T NDn .j
is-1,2-DIcloroethene . pJL 5 : N ND'ND ND VND!Carbon Tetrachloride pg/L 1 ND ND ND ND ND ND

Benzene pg/L 1 ND ND ND ND ND ND
Toluene Pg/L 1 ND ND ND ND ND ND
Ethybeh,~.igL> ND ND' NND D, _'~ND

.. .... ...... . 4P... . .,' ,.- ...@ kTotl i~ne~K~ p/L ~ ND'V -ND ~ ND ~ ' >ND ' D~4 ND -I

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter

voc.xls
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: 8480 B482 B482 B505 B509 B509D
Sample Depth: 15' 9' 15' 15' 9' 9'
Date Sampled: 03/31/00 04/04/00 04/04/00 04/06/00 04/07/00 04107100
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Tetrachloroethene 0 3.A' -. 0: N / 1O'12. 9 3,1T: ,:.6J2
Tnchloroethene .< p... 1I ND 14 ND NO ND '

ND . .N.
ci-,2-Dictdoroethene~5 N" , N . N " ND5 W . ND ND
Carbon Tetrachloride pgIL 1 ND ND ND ND ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND
Et ''Itidzine> Ig ND ND NDO ~ N NO, ~ ND:
'tallee:,gL 1 ND- ND ,Dli % NP,, NO ND

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter

voc.xls
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: B509 B509D B512 B512 B512-DUPE B515
Sample Depth: 15' 15' 9' 15' 15' 9'
Date Sampled: 04/07/00 04/07/00 04/05100 04/05/00 04/05/00 04/03/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Tetrachloroethene . . * g/L.. 17.T . .: 13. -" . 4.2 . . 2. 18.. .  . ND ".Trichloroethene . . . " :1 N. ND N ND.,' ..... .

P91L NDND>iktN ,'N
cis-,i2-Dlchloroethene ,g/L. D5 N D.N... NO NO 'N
Carbon Tetrachloride pg/L 1 ND ND ND ND ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND

Et~b~~n~j ~ i/ 1 ~ ND NO~ NDO NO DND7'
otWXyln .lanes I1 -ND ND' ND NO NO , N ,N

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter

voc.xls
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: B5T5 B517 B517 B518 B518 B519
Sample Depth: 15' 9' 15' 9' 15' 9'
Date Sampled: 04/03/00 03/31/00 03/31/00 03/31/00 03/31/00 04/04/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Tetrachloroethene ' . g. 7 /L -1 -"I I I; -.. 2 A ,2. 9, . .

Tn. loroethene• .jgi, .ND ND 0.NDO2J, NDs-1,2-Dichioroethene i pg/ 5 " ND.ND ND.ND ND ND
Carbon Tetrachloride pg/L 1 ND ND ND ND ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND" ND ND

Et~l~neI~ -~ ND ND N, ND ~ ND Z N
Totl ylees. % Pg/L . 1 N ND ND, NND D ' ND4

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter

voc.xIs
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point:. B519 B556 B556 B556-DUPE B558 B558
Sample Depth: 15' 9' 15' 15' 9' 15*
Date Sampled: 04/04/00 04/05/00 04/05/00 04/05/00 04/04/00 04/04/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units. Limit
Tetrachloroethene. j .7U 0TV 3.1T OAJT 3.T T ~1.7: 49Tnchloroethene: .pg/L . ND ,ND ND ND O N"" ;i.. .. ".. . .* " " '" N D " " : ..
cisl,2-Dilinoroethene ,ig/L 5 ND: ND ND ND ND "
Carbon Tetrachloride pg/L 1 NO ND ND ND ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND
Ethyibertzenei ?,gL 1N D~N~ D ND

0o9~ine~ ~/L 1O ND ZD

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter

voc.xls
01/24/2001 
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: 8560 60 B563 563 B565 B565
Sample Depth: 9' 15' 9' 15' 9' 15'
Date Sampled: 04/03/00 04/03/00 04/03/00 04/03/00 04/03/00 04/03/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Tetrachloroethene - pg/L 17, 1..7. ND 9.,8 "':0." .:. ,:
fTracilorethn: K pg/ ;1, ND, ND,~ 'N ND D pD ~ ND_
cls-,,2+Dichloroethene, . p/ L .5 .! ND ND ND,' ND ND'
Carbon Tetrachloride pg/L 1 ND ND ND ND ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND
E:j tIhy.binze4. ,D-ND.f .N- N D, , I INDN

,~ i D 4':
IT __ _ __ _ 4g/L_ 'NDes ND', ND fibND' N

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter

voc.xls
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: B565-DUPE B599 B604 B604 B610 B610
Sample Depth: 15* 15' 9' 15' 9' 15'
Date Sampled: 04/03/00 04/06/00 .04/06/00 04/06/00 04/04/00 04104100
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
Tetrachloroethene , .: 7 .01j ...ND: .. ND 7 . N .
Tricloroethenej jg/L~ : ND NDN' DN

''s-",2-Di chioro n"....gl .  t " 5 ND' ND ND'' !N ND4 ND '.ND
Carbon Tetrachloride pg/L 1 ND ND ND ND ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND

Et~l~iz'e ~ ~ gI'~ND ~.ND" ND'~ 'ND ~ ND ND7.
TotI.yI1 141 pgL~ I____ ND ND NND" 1N6: N )D

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/l - micrograms per liter

voc.xls
01/24/2001 
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: B610-DUPE B615 B615 B663 B663 B705
Sample Depth: 15' 9' 15' 9' 15' 9'
Date Sampled: 04/04/00 04/04/00 04/04/00 04/07/00 04/07/00 04/06/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
etra loroethene 6i p ! : 9 , T59 1,,2 11-

• ;
Trichloroetih'e ' Pg/L. I ND ND ND~ ND N '> 'ND'' 'NDclS912-Dichloroethene. P L 5 Njig/ 5D NDND
Carbon Tetrachloride pg/L 1 ND ND ND ND ND ND
Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND

.... i........ ", : ipgL. I : ND ND"' NO N ,,ND". ND
F04... ..enos 7 7 gL '. ND ND NDI' rip :ND' ' " D' ND

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pg/L - micrograms per liter

voc.xIs
01/24/2001 Page 20 of 22



Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: B705 B706 B706 B707 B707 B708
Sample Depth: 15' 9. 15' 9' 15' 9'
Date Sampled: 04/06/00 04/06/00 04/06/00 04/05/00 04/05/00 04/06/00
Sample Matrix: SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

Reporting
Field VOC Analyses Units Limit
T e tra c h lo ro e th e n e ... I . - . . . .:. N D 7 v 0 6 J i  " 1 9

pig/L ND ND 0
Trc- hne P/ DN ND I' NDI ~ Nch r'2Diioe'thene ~ gL 5ND ~ ND ND j 'D ' NDCarbon Tetrachloide pg/L 1 ND ND ND ND ND ND

Benzene pg/L 1 ND ND ND ND ND ND
Toluene pg/L 1 ND ND ND ND ND ND
EthJg/L I h JND' '-ND NDI. ND~ ND D

T.... •y.ees... .gL .1 1 NDN ND ND. • 3.ND &.-.ND

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit
pig/L - micrograms per liter

voc.xls
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Table 4-3 (continued)
Soil-Gas Results

354 Solvent Detection Site RI/FS

Sample Point: B708
Sample Depth: 15'
Date Sampled: 04/06/00
Sample Matrix: SOIL GAS

Reporting
Field VOC Analyses Units Limit
Tetrachloroethene,, :PL . 1 0.2J,,

clT,2nch loethine pg/L. 1 ND,.

Carbon Tetrachloride pg/L 1 ND
Benzene pg/L 1 / ND
Toluene pg/L 1 ND
Ethylben zene , .. .. ND.
Total Xylenes, "."/L '; ._.. ND

Notes
D - dilution
DUPE - duplicate
ND - not detected
J - estimated value below reporting limit -

pg/L - micrograms per liter

voc.xls
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Table 4-4
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B89GW Sa1 B90 GWS01 890 GW01 B90 GW1 1 891 GW Sa1 B91 GW01 891 GW1 1 B93 GW S01Sample Depth: 43.5' 39.0 39.0 39.0 37.3' 37.3' 37.3' 36.7'
Date Sampled: 07115/99 07/20/99 07/20/99 07/20/99 07/15/99 07/15/99 07/15/99 07/27/99Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION DUPLICATE CONFIRMATION DUPLICATE
SAMPLE OF SAMPLE OF SAMPLE OF SAMPLE OFB90 GWS01 B90 GWSO1 B91 GW SO1 891 GW SO1

Reporting
Field VOC Analyses Units Limit MCL
t•.ene gL .. 1000. • • . .5J

Tetrachloroethen ig/L 2 / 1 5 <2J 5 NA NA 4 7 NA NA ND

Carbon Tetrachloride pg/L NA 1 1 5 NA NA NA NA NA NA NA NAEthlybenzene pg/L 5/1 700 ND ND NA NA ND NA NA ND

X. " g/L 511 10000(Note1) , :ND;' ; '5J ' NA!.'-: ., A-, ,'ND ;,. N: NA":egI. 515 70 ......... ND . ND NA' .. ,-,NA NO : 
:
D
1
i " " . 4 A NA ." ;""'./ND :/ :trans-1,2-Dichlororethene pg/L 51NA 100 ND ND NA NA ND NA NA ND

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene *E/L UT- 5 ~~R R ~Trichoroehene pg/L 0.6 5 NA NA NO ND NA ND ND NATrichloroethane pg/L 0.5 None NA NA ND ND NA ND ND NA

Tihlor tanApg/L N0. Nn 10NA ND ND NA ND",N1.1<~; 4.6K ~ *<"'T*
.-"~.......... N.''N 25 " >N 36'' ". *4 3: K' :,o ;: .. '4''

NA NA: 3.Eyb ene Pg/L 0.7 700 NA NA ND ND NA ND ND NAm,p-Xylenes pg/L 0.6 10000 (Note 1) NA NA ND ND NA ND ND NAo-Xylenes pg/L 0.6 10000 (Note 1) NA NA ND NO NA ND ND NAs,1.2-:-.. . : .pg/...: i,'0.5 ! . ,',.,. 70',D-' -' N. -..NA'i .. .
:
NA

. ..
NDN , , " N 

" :.
.... " NA ;N" O., NA ,,

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.xls 
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

SamplePoint: B93GWO1 B93 GW11 B94 GW SO1 B94 GW0t B94 GW SO1 (D) B94 GW11 B95 GW SO1 B98 GW SO1
Sample Depth: 36.7' 36.7' 39.2' 39.2' 39.2' 39.2' 33.5' 47.8
Date Sampled: 07/27199 07/27/99 07/21/99 07/21/99 07/21/99 0721/99 07/22/99 07/22/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION DUPLICATE CONFIRMATION CONFIRMATION
SAMPLE OF SAMPLE OF SAMPLE OF SAMPLE OF
B93 GW SOl B93 GW SO1 B94 GW SO1 894GWSO1

Reporting
Field VOC Analyses Units Limit MCL

Tetrachloroethene pg/L 2 1 5 "NA NA 1NA 17 NA <2J 45
CarbonTetrachloride pg/L NA1 5 NA NA NA NA NANA NA NA

Ethlybenzene pg/L 5/1 700 NA NA ND NA ND NA ND ND1000 ... ...... 1-)i NA <
.

j, '<W " : I..... .. . . . .N
n~Xl~ki ~ I 4 ' '~p/L 5/1 10000 (Note 1)' NA''~ ~ NA. NO NI IND NA,'N '~ DT

515*S/ .; 70;' NA P'NA , , N D"~'trans-,2-Dichlororethene pg/L " 5 NA 100 NA NA NO NA . . ND .. NA NO ND

ReportingI
Laboratory VOC Analyses Units Limit MCL
Benzene pgL 0.4 4 ND N NA ND * .
Trichloroethene pg/L 0.6 5 ND ND NA ND NA ND NA NA
Tridchloromethane pg/L 0.5 None 0.9 1.0 NA 2.5 NA 1.5 NA NA

T 404,-7 -W N ND" -N'1a-- 1' 1!7 NAi
+''~.7>2~ ''A '' 4a 2 ~ ~ 'NA NA'

CwinTetrachloide, , pgtl." .7P NA ''.6
Et~~~''pg1L 0.7 700 NO ND NA ND NA ND NA NAm,p-Xylenes pg/L 0.6 10000 (Note 1) NO ND NA ND NA ND NA NA

o-Xylenes pg/L 0.6 10000 (Note 1) NO ND NA ND NA ND NA NA
c~~12Ddlooehee'~~ ~'s/L' 0.,~"'~~ '0.'.~'.~N :~~;'ND' ~ N"~~~5  

'%ND N 4A*' ' ND"' NA .'k N

Notes
1. Total xylenes = 10000 pg/L NO -nondetect
2. Detections over MCLs in bold NA - not applicable
SDG -sample delivery group D - duplicate
OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit I EPS Reporting Limit

voc.xls Page 2 of 65
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B98 GW01 B98 GWi1 B99 GW SO1 B99 GW01 B99 GW SO1(D) B99 GW11 B100GWSO1 B100 GWO1
Sample Depth: 47.8' 47.8 43.15' 43.15 43.15 43.15' 45.3' 45.3'
Date Sampled: 07/22/99 07/22/99 08/13/99 08/13/99 08/13/99 08)13/99 07/23/99 07/23/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION DUPLICATE CONFIRMATION DUPLICATE CONFIRMATION
SAMPLE OF SAMPLE OF SAMPLE OF SAMPLE OF SAMPLE OF
B98 GW SO1 B98 GW SO1 B99 GW SO1 B99 GW SO1 BI00 GW SO1

Reporting
Field VOC Analyses Units Limit MCL

Trichoroatene W /i , NA A NONA NDNANA\

Tni~ie~ine "'5/ /i,1 ~ ~ NA, I .j' NA, ND .; A ND.' NNA ' .

Tetrachloroethene pg/L 2/1 5 NA NA ND NA ND NA ND NA
Carbon Tetrachloride pg/L NA /I 1 5 NA NA NA NA NA NA NA NA
Ethlybenzene pg/I 5/1 700 NA NA ND NA ND NA ND NA

P '/ VW"II i N NA N K-NO NA ND--" "NA'-:x ytene- ... ~~:.> p.gL",.. :.,6/l :~~.%110000(Notei... :." N..." :.
ci-,-li&im~K p/.>~7 MNA ~ N~A' f: ND " NA NO' '

trans-1.2-Dichlororethene pg/L 5/NA 100 NA NA ND NA ND NA ND NA
Reporting

Laboratory VOC Analyses Units Limit MCL'Benzene pg/Lc 04mr 5NDNNADNANN D
Trichloroethene pg/L 0.6 5 0.8 06 NA 08 NA 0.8 NA 1.1
Trichloromethane pg/L 0.5 None 2.6 2.4 NA 17 NA 2.4 NA 3.1

OAgL 07 100 ND NO NA NDNONA 77 NAN
m-enradireh . AA g/ 0.6 100 (1)5'q 1.3, NA- ND NA, ND NA N

* pgp -07 A. 6S 8 .~* .94 .77 " 'NA 6A NA ~ j NA'i &:Ethtybenzene pg/I 0.7 700 ND N D NA N D NA ND NAND
mp-Xylenes pg/L 0.6 10000 (Note 1) ND ND NA ND NA ND NA ND
o-Xylenes pg/I 0.6 10000 (Notei1) ND ND NA ND NA ND NA ND1 2-O r .:: pgI L ,.5:%:.f. .... 7ND NC 4 N ; NA' 7:71M- NANO..

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level

For reporting limits on field screening:
IPS Reporting Limit / EPS Reporting Limit

voc.xls Page 3 of 65
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B100GW11 B101 GWSO1 B101 GW01 B101 GW11 B103GWSO1 B103 GW01 B103GWSO1 (D) B104GWSO1
Sample Depth: 45.3' 45.3' 45.3 45.3' 49.6' 49.6' 49.6' 45.4'
Date Sampled: 07/23/99 07/26/99 07/26/99 07/26/99 07/26199 07/26/99 07/26/99 0721199
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

DUPLICATE CONFIRMATION DUPLICATE CONFIRMATION
SAMPLE OF SAMPLE OF SAMPLE OF SAMPLE OFReporting B100GWSO1 B101 GWSO1 B101 GWSO1 B103 GW S01

Field VOC Analyses Units Limit MCL

Trichl.pe <.. 211' 5 NA <J' NA N ND ' N N '
T66". 4L. A owNA N ND NA ND.Tetradiofoethene pg/I 21 5 NA NDON NA 6.2 NA 6.6 2.3Carbon Tetrachloride pg/I NA / 1 5 NA NA NA NA NA NA NA NAElhlybenzene pg/I 511 700 NA ND NA NA NO NA ND ND......,... ,iig/L.' :51.1 1000 (Note 1) NA .,ND NA"- J " ,NA'. 

"  
' ND": N , ,".ND "',. : :N,o-7xyens 1iiL. 5/11 Q .100106(Nstel) N NO~ ~~ A .~A' ~ N ~ AS ~ N' < ND,

, ,.icl,.oethene. "..g... ,/... 70 ' '15 ,NAD K NA NA N6,ND2 NO
trans-12-Dichlororethene pg/L 5/NA 100 NA ND NA NA ND NA ND ND

Reporting
Laboratory VOC Analyses Units Limit MCI
Benzene 57[- 0. 7 .- R ~RTrichloroellhene pg/I 0.6 5 0.8 ND ND ND NA 2.0 NA NATricloromethane pg/L 0.5 None 3 ND ND ND NA ND NA NA

Toi e, & - - g :, -14 ~. N O ,~ ~ ' N 6 ~ A D T k.;N A N O 'r ~ k ' A . " N A J~~
-ibo Tarchd Vt 0. 57. N NO' ~ NO NO 14A.V;. .

Etyenzene pg/ 0.7 700 ND ND ND NA NA ND NA NAmp-Xylenes pg/L 06. 10000(Note1) ND ND ND NO NA ND NA NAo-Xylenes pg/L 06 10000(Note1) ND ND ND NO NA ND NA NABenze70e N N'g/L 05 NND ND ND NA NO NA NA

Notes
1. Total xylenes 100 DO0 pg/I ND - nondetect
2. Detections aver MC s in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCI - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit /EPS Reporting Limit

vocals 
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B104 GW01 8105GWS01 B105 GW01 B107 GW SO1 B107 GWO1 B107 GW11 B108 GW SO1 B108 GW01
Sample Depth: 45.4' 47.6' 47.6' 42.5 42.5' 42.5' 47.6' 47.6'
Date Sampled: 07/21/99 08/03/99 08/03/99 07/28/99 07/28/99 07/28/99 07/22/99 07/22/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION CONFIRMATION CONFIRMATION DUPLICATE CONFIRMATION
SAMPLE OF SAMPLE OF SAMPLE OF SAMPLE OF SAMPLE OF

B104 GW S01 8105GWSOI B107 GW SO1 B107 GW SO1 B108 GW SO1
Reporting

Field VOC Analyses Units Limit MCL
.. . ..VTen 7" NO - _7 N NA. NO.,NA .f." ..A ! 

.  
;

.
A

:.
,

NA NA'
echlooethn ~g/I- 2/ 11 5 NA ND NA ND NA NA 18 NA

Carbon Tetrachloride PAg/I NA/i 1 5 NA NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 NA ND NA ND NA NA ND NA
rh,pXy- lo ', 5/g/. 1 10000 (Weta) '~A~' 'N ~ ' NAi~~ '""ND'-' -7 7I~ NA'NND 'I'~A~~jig/ 5i/1 1666 (NNA,, ND 'NA ' i'' ND " ....... NA";.... ND: .. NA

'.g/. '...... ,15 70 ,NA " N NDA AN NP "'
trans-1.2-Dichlororethene pg/L 51 NA 100 NA ND NA ND NA ND NA NA

Reporting
Laboratory VOC Analyses Units Limit MCL
B6-nzene _p57 0,T 5 id ND NA ND
Trichloroethene pg/L 0.6 5 ND NA ND NA 1.4 1.3 NA ND
Trichloromethane Pg/L 0.5 None 2.0 NA 0.8 NA 0.6 0.6 NA ND

thr* MA Mn-

Ethyeze pg/L 0.7 700 ND NA ND NA ND ND NA ND
m,p-Xylenes pg/L 0.6 10000 (Note 1) ND NA ND NA ND ND NA ND
o-Xylenes Pg/1 0.6 10000 (Note 1) ND NA ND NA ND ND NA ND

___________ _ j+ig/L"' ".'0,5:: :." 70"" . <:. . $ .ND :.- 'DNA . ""ND"J a,. NA . N . ND' J'. NA'i::;:*' __________

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
*2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit EPS Reporting Limit

voc.xls 
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

SamplePoint: B109GWS01 B112 GWSO1 Bl12 GW01 B113GWSO1 B114GWSO1 B114GWSO1(D) B115GWSO1 B116 GWSO1
Sample Depth: 42.4' 46.3' 46.3' 19.55' 16.25 16.25' 16.6' 20.2'
Date Sampled: 07/27/99 07/23/99 07/23/99 07/28/99 07/28/99 07/28/99 07/29/99 07/29/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF
B 112 GW SO1

Reporting
Field VOC Analyses Units Limit MCL

Ticreto~no 5 NOt NA'T tjD. Rl ~ UT.~~N" ' N ND
Trid:melhen "J" . . pg/.I . , 221.1 '. ":.S .:'i~. N A.> ; :, : !:i . ..0. .'; :.i..i' 2.AJ'. ' ,, ' . ;; .. ....... .* , .,

Tqkai 1 .. 7 gI . 1; 1000>N0 D Y N :
..... ... NO.; NO:N. NA, ; NO i ND; ':.

Tetrachloroethene pg/L 211 5 ND 8.7 NA 7.6 19 20 26 2.5Carbon Tetrachloride pg/L NA I 1 5 NA NA NA NA NA NA NA NAEthlybenzene pg/l 5/1 700 ND ND NA ND ND ND ND NDrpX yl : .. .j1 : g/L . .5/1 , .10000(Notel) .,' ," ., ND .. : : NA&4 . ... N . ' ND- NO:' , - N D, 7 ', ND.. ''o-,yee ..": ,. 1 •g/L : S/6 1 0000(NOt . ' ND' ND NA .  
,..N ,. ND(Note . ,NO ND 'ADoI NON ND.. IND

ls1,-OOILothn 61 W ., ,ND ' 3  NO, '.D NO4D 'trans-1.2-Dichlororethene pg/L 5/NA 100 ND ND NA ND ND ND ND .11. NDReporting
Laboratory VOC Analyses Units Limit MCL
Benzene pw/ T 5 NN ND NA NA NA NTnchloroethene pg/L 06 5 NA NA ND NA NA NA NA NATrichloromethane . pg/L 0.5 None NA NA 1.7 NA NA NA NA NA

ETlybenzene pg/L 07 700 NA NA ND NA NA NA NA NA

mp-Xylenes pg/L 0.6 10000 (Note 1) NA NA ND NA NA NA NA NAo-Xylenes pg/I 0.6 10000 (Note 1) NA NA ND NA NA NA NA NA... Dhl:or-e <':"N N N'A ".1ND. "'NA
3
" ': ; NA :.

'
'

, 
7'.'N " 2 :,"'A " NA . .

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit/ EPS Reporting Limit

voc.xls 
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RIIFS

SamplePoint: B117GWSO1 B118 GWSO1 B118 GW01 Bl18 GW11 B119GWSO1 Bl19 GW01 BI19 GW11 B120GWSO1
Sample Depth: 17.85' 20.1V 20.1V 20.1V 26.85' 26.85' 26.85' 29.25'
Date Sampled: 07/29199 08/06/99 08/06/99 08/06/99 08/16/99 08/16/99 08/16/99 08/17/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION DUPLICATE CONFIRMATION DUPLICATE
SAMPLE OF SAMPLE OF SAMPLE OF SAMPLE OF8118 GWSO1 B119GWSO1 B119 GW SO1

Reporting
Field VOC Analyses Units Limit MCL
Trich, ro.. m oe..:: p. .:...,i ., g/L • 211 .. 5 . K . N D , . • N D ;.:. ., :: N~. . ".-,NA ,"- :'i:..,D , h, , , .k. ,.K C '...: "'. .N ..t ... 7'-N , :,"
Tr iihir .ens.O ,, pg/ 511. N ND :'N NO NA NA

:.'NO1 00 N NA, NOA 1 ~AW 'Tetrachloroethene Pg/L 211 5 <2J NO NA NA 2 NA NA so
Carbon Tetrachloride pg/L NA /i 1 5 NA NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 NO ND NA NA ND NA NA NO
mIp-XYWW 111A.n K , . g/. 511 10000(Note 1)' NO .. 'ND NA' NA ND NA "NA ND,

o1-N1 10000(Notel) 0D ND : ,,NA N N:,. N " '. " .g/. 5/6 70 ND'... NDOA AN N
trans-1,2-Dichlororethene pg/L 5 / NA 100 ND ND NA NA ND NA NA ND

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene p Tg/ 0.4 5A N NA ND NA
Trichloroethene pg/l 06 5 NA NA 3.6 3.6 NA 2.0 2.1 NA
Trichloromethane pg/.. 0 5 None NA NA ND ND NA 2.2 2.7 NA
T'

..  -
L , 0.4 

-  
: 10 0 . "N A ' 1; 1 . " N A " -,;N D " N D. NN D '"," ""

EthPybenzene g 07 70 NA NA ND ND NA ""'ND NO NA
m.p-Xylene pg/I. 06 10000(Note1) NA NA No ND NA ND ND NA
o-Xylenes pg/L 06 10000 (Note 1) NA NA ND ND NA 05 07 NA

2 o e..:.. 70 :: . : .:
'p.oNe : N0.6 0 1) NA NA N O '. ND A: 0 0.7 NA NDi' 'K:ND". , N,

Notes
1. Total ylenes = 10000 pg/I. ND - nondetect
2 Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.xls 
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B120GM01 B120GW11 B121 GW SOI B122 GW SO1 B123 GW SO1 B124 GW SO1 B125 GW SO1 B125GWO1
Sample Depth: 29.25' 29.25' 34.45' 27.55' 24.48' 20.25' 19.97' 17.97'
Date Sampled: 08/17/99 08/17/99 08/13/99 07116/99 07/16/99 07/16/99 07/16/99 07/16/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION DUPLICATE CONFIRMATION
SAMPLE OF SAMPLE OF SAMPLE OF

B1 20 GWSO1 B120 GWSO1 B125 GWSO1
Reporting

Field VOC Analyses Units Limit MCL
ST7 5 7 NA', NA NU No ND R D

NA- NO ND' ......... D....NN , ,

Teira lioroetene pg/L 211 5 NA NA 13 2.2 <2J 8.8 8.6 NA
Carbon Tetrachloride pg/L NA/i 1 5 NA NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/ 1 700 NA NA ND ND <5J ND ND NA

"ytag/l.e' 511 '10000 (Note1) - NA;. N . .- ND ..... J. . " N O ND .NA+:.<
' .5 70..D .,NA NA ND .ND.NDD , . .. ,

trans-1,2-Dichlororethene pIg/L 5 / NA 100 NA NA NO ND ND ND ND NA
Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene IJ ,4 5 ND NA NARN NA NA ND
Trichloroethene pg/L 0.6 5 3.0 2.4 NA NA NA NA NA ND
Trichloromethane pg/IL 0.5 None 1.9 1.7 NA NA NA NA NA 0.7

0g 4 .I.100' 'T* 'ND' ND -. N. N+. "..X.~~~~8 f:470N _ N.
Ehlybenzen g/I 07 ND NDNA NA NA NA ND
m.p-Xylenes pg/L 06 10000(Note1) ND ND NNA NA NA NA ND
o-Xylenes Jg/L 0.6 10000 (Note 1) 10 08 NA NA NA NA NA ND
ds:2o- hlmeU,' .~P91L. 0.6 10>0 ' Nt 1) 1.0 -0,8" D 7 7 NA, 7"'~~NA- .NA :A. NA" P NA7Y< ND_____

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit I EPS Reporting Limit

voc.xls 
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

SamplePoint: B125GW11(D) B126GWSO1 B127GWSO1 B127GWO1 B127GWSO1(D) B127GWSOI(T) B128GWSO1 B128GWO1
Sample Depth: 17.97' 29.97' 30.95' 30.95 30.95' 30.95' 20 19.5
Date Sampled: 07116199 07119199 07/20/99 07120199 07/20/99 0720/99 07/19/99 07/19/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

DUPLICATE CONFIRMATION CONFIRMATION
SAMPLE OF SAMPLE OF SAMPLE OF

B125 GW SOl B127 GW SO1 B128 GW S01
Reporting

Field VOC Analyses Units Limit MCL

Tolen 6 ... NzK

Tet racilorethene pg/L 2/i NA <2J <2J NA 2.3 <2JND NACarbon Tetrachtoride pg/L NA/I 1 5 NA NA NA NA NA NA NA NAEthlybenzene pg/L 5/1 700 NA <5J <5J NA <5.1 <5J <5J NA

Pg/IL WNt 1)' NA <5.1cis-1l 2-Oiclorothene i,:., .; .I. Ig/LI . ..:. 515 !!! .< . i 70 !",.i .::;;';;; !i. , ,' ,+"ND: ' N... " ' '". 'N A ''i !..... '" "",";. ..N " .. ....... ..;.'ND: ;'i; !%, i- ;ND;;,i;i! : 'i,; +., ' .,

trans-1,2-Dichlororethene pg/L 5 NA 100 NA ND ND NA ND ND ND NA

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene prL 0. 5 ND NA NA N N N N NTrichloroethene g/IL 0.6 5 ND. NA NA ND NA NA NA NDTrichloromethane pg/L 05 None ND .NA NA ND NA NA NA ND

:' 0.4 10 NO.NA..7.-.0.......... . -. NAA'*
+

*
+ 

' 0 .'A . .. NAt 
' 

Y' , NA. N.'N5.r :

07. NA' ''5';40 'i ''NA IN 7~~w N ~ ~~ A J , ,.1 . ..
P[ 07 700 ND NA NA ND I NA NA .N

mp-Xylenes pg/L 0.6 10000 (Note 1) ND NA NA ND NA NA NA NDo-Xylenes pg/IL 0.6 10000 (Note 1) ND NA NA ND NA NA NA ND

Notes
1. Total xylenes 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

vOc.xIs
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

SamplePoint: B129GWSO1 B129GW01 B130GWSO1 B131 GWSO1 B131 GW01 B132GWSO1 B132GWO1 B132GW11
Sample Depth: 17.75' 17.75 DRY 61' 6.1' 18.55' 18.55 18.55'
Date Sampled: 07/19/99 07/19/99 9102199 9/02/99 07/29/99 07/2999 07/29199
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION CONFIRMATION CONFIRMATION DUPLICATE
SAMPLE OF SAMPLE OF SAMPLE OF SAMPLE OFB129 GWSO1 6131 GWSO1 8132 GW SO1 B132 GW SO1

Reporting
Field VOC Analyses Units Limit MCL

,p X..a... .. :L . : " S i. . .NAA .> . D R Y. , ...D. ..... K.

T on :etJ.e.." pg/o 6/6 -.. RY.
"  

"0 " ... A NA" >" '
Tetrachloroethene pg/L 2/N1 5 2 NA DY ND NA N2 NA NA
Carbon Tetrachloride PgL NA 11 5 NA NA DRY NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 <5J NA DRY NA NA 54 NA NA

Trr12-Diorethne pg/L .5 NNoe NAD NA NA ND NA ND ND

6P-yr W 1, 00< DR N. 'N D: 'N O'_ 7A.51-1.~jW~~1~~
1atory VC Alye Units Lii 'N ' LN NABenzene pg/L 04 70 NA ND NA NA ND NA 49 '19rpcXlroehene pg/. 0.6 1 NoR NA ND NA NA ND NA 28 78

Trichloromethane pg/L 0.5 None NA 0.9 NA NA ND NA ND NO

ds;-~c~~~ne" pgAl'~'' 50 'T. 'N 4 D ' NA'~" NA" ' .,N "A 2 rN 7'',

I./ Tota 7yee 000 Ng/I ND NAN -n9one1e.t

1. Tqualityeasne. sIam000pl NO -triplicat

J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit I EPS Reporting Limit

voc.x-s 
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

SamplePoint: B133GWSO1 B134 GW SO1 B136 GW SO1 B137 GW S01 B138 GW S01 B140 GW S01 B143 GW SO1 B143GWO1
Sample Depth: DRY DRY DRY DRY DRY DRY 21.15' 21.15'
Date Sampled: 07/29/99 07/29/99 07/29/99 07/29/99 07129/99 0729/99 09110/99 09/10/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OFB143 GW SO1

Reporting
Field VOC Analyses Units Limit MCL

Or- -37T- . .',7. 7.... R D O -R T N NDRY " , .DRY. . DRY, DR RY DR NA'Tnhcrehe1~ igt~2. ~4~ ~ DRY ~,2DR >J DR~4A R< DRY~~~'~,j D4
:ol. .1 1.00 . DRY . DRY,. DRY RY, D.Y . :DRY ND NA

Tetrachloroethene pg/L 2/1 5 DRY DRY DRY DRY DRY DRY 2 NA
Carbon Tetrachloride pg/L NA/ 1 5 DRY DRY DRY DRY DRY DRY NA NA
Ethlybenzene pg/L 5/1 700 DRY DRY DRY DRY DRY DRY ND NA

X, . ! . :5!f:"0000(Noel) ~ '::'DRY.":' "  
DRY': DRY 7.Y. DRY Y . 'ND " NA .

49 11 100( '1) RYDYDRY DR, DRY -R, DN
ci124L~ooehn wig/I, DRYS dk,' ~7, -DRY DRY N DRYtrans-1,2-Dichlororethene pg/L 5/NA 100 NA NA NA NA NA NA NO NA

Reporting
Laboratory VOC Analyses Units Limit MCL

Trichloroethene pg/L 0.6 5 NA NA NA NA NA NA NA 1.4
Trichloromethane g/IL 0.5 None NA NA NA NA NA NA NA ND

jib - '/U7 0.4 j~100 -,NA- NA- 1 ~ ~ A ~ tNA~r '7, "MA'1 - NA "' 7 ,ND~Tetracho e...... KA Ap'JI 0....... , .'':M 1. NA5, NA 'NArNA NA 4.6Car orITeitrd" p/ 0.7 5 ~ . NA: NA Ao N'i NA' W D'"Eihle ..nzene pg/L 0.7 700 NA NA NA NA NA NA NA ND
m,p-Xylenes pg/I 0.6 10000 (Note 1) NA NA NA NA NA NA NA NDo-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA ND
ot-ylee pr~ /L ~0.6 , ~' 0 (Nte1N NA NA NA %NANA NA " ND

Notes
1. Total xylenes = 10000 pg/l ND -nondetect
2. Detections over MCLs in bold NA - not applicable
sbG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.xls Page 11 of 65
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

SamplePoint: B145GWSO1 B147 GW SO1 B147 GW01 B175GWSO1 B177 GW SO1 B177 GW01 B177 GW11 B181 GWSO1
Sample Depth: 22.5' 23.7' 23.7 38.8' 43.2' 43.2 43.7 46.1'
Date Sampled: 09/09199 09/09199 09/09/99 08/05/99 08112/99 08/12/99 08/12/99 08/03/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION CONFIRMATION DUPLICATE
SAMPLE OF SAMPLE OF SAMPLE OF

B147 GWSO1 B177 GW SOI B177 GWS01
Reporting

Field VOC Analyses Units Limit MCL

Tri-.loioelhne 7 L, NI,21NO NDNAN'ANTo.r Ig/L; (..5/1i . 1000,o:: ,.A N."' ND ;.DA 7i  " P" N... f:"- ...N. ..

WND .6NA101) ND N7~ NA NA N
Te rachioroethene pg/L 2/1 5 7 5 NA ND ND NA NA NO

Carbon Tetrachloride IJg/L NA / 1 5 NA NA NA NA NA NA NA NA
Ethlybenzene V-g/L 511 700 NO ND NA ND ND NA NA NO
mrip:-Xylees . M/ t  5/i A10000 (Notel1) NO ND -NA- :ND- N D'~ WA-N'
m-Xylee A . :' , " pgi. 511. - '1000(Note ) ND NA : ND: . ND NA NA ND

ds1-o~o~'iMe iIL .515 o6 NO NO NA NO p NND A A
trans-1.2-Dichlororethene pg/L 51 NA 100 NO ND NA ND N NA NA ND

Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene igIL 06 5 NA NA NO NA NA ND ND NA
Trichloroethene pg/L 0.6 5 NA NA NO NA NA ND ND NA
Trichloromethane pg/L 0.5 None NA NA NO NA NA ND NO NA

'~ K. A
C..on.TWet tide. 4.L 07 5? NA NAND' NO A' !! ND,
Ethlbenzeie pgiL 07 700 NA NA ND NA NA ND ND NA
m.p-Xylenes igIL 0.6 10000 (Note 1) NA NA ND NA NA ND ND NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA ND NA NA ND NO NA

• . O b.....O:,eL.70,..: .I--NA:,,' .',ND-',- NA , NA' NDT ' ND-- ',,. NA-

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit I EPS Reporting Limit

voc.xls Page 12 of 65
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B181 GW01 B181 GW1 B182 GWSO1 B182 GW01 B182GW11 B184 GWSO1 B184 GW01 B188GWSO1
Sample Depth: 46.1' 46.1' 41.7' 41.7' 41.7' 38.45 38.45' 53.25'
Date Sampled: 08/03199 08/03/99 08/02/99 08/02/99 08/02/99 08/02/99 08/02/99 08/12/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION DUPLICATE CONFIRMATION DUPLICATE CONFIRMATION
SAMPLE OF SAMPLE OF SAMPLE OF SAMPLE OF SAMPLE OF

Reporting B181GW SO1 6181GWSOI B182 GWSO1 B182 GWSO1 B184 GW SO1
Reportin!

Field VOC Analyses Units Llnt MCL. ...n,, 2 .. .... ...... . g L-.. . /1 .... 5, , .... .. : , . ~.:N . .... . ... :': N .' :i . ! ! D , l . NA
'  :  

.. . .:" ..... . .....'~

Tr, -:"o-" .er&'..p... 211":5. .,.• . , . . ...

Tetrachloroethene pg/ 21 5 NA NA <2J NAO NA ND NA ND
Carbon Tetrachloride Ig/I NA 1 5 NA NA NA NA NA NA NA NA

thylenene Ig/I 5/11 700 NA NA ND NA NA ND NA ND
""ow NA. k.NDA,..

.; : i:: "= ." ,!pg/1-'I 511, 10000(NoteN) NA NA: .DI4 A "' ''ND,- "'!ND"

cta .2-Od.rotlen .' .: . IlL 51 " 0 .Noe NA' i:: 'NA : . '. ND ' 3" 
;
' } N ... ... ... " NA :;; NA.; : ' i ' : ' '  ' ' 

......... "
rans-1,2-Dichlororethene pg/I 5NA 100 NA NA ND NA NA ND NA ND

Reporting
Laboratory VOC Analyses Units Llmdt MCLenzene pg/L 0.4 5 NA NA NA NA NA NA NA NA
Trichloroethene pg/L 06 5 NA ND NA ND ND NA ND NA
Tricloromethane pg/I 05 None 1.7 17 NA 17 1.7 NA 0 7 NA
Thh:ine'>J7' '. ::.gI .1 ' 10.4' :100 '; ND 'ND (Note 1 Ai.NA, "' ND7?'" .. NO7=:' 7't .N' "2ND ' : NA"

Terah'iottii.i& :,, NDND: ,~~NDi ; :>"4: 4;NO, .... : *j .... NA , :, NDi ' , , ' , i NA' : !!

Ehlbenzee pg/L 07 700 ND ND NA ND ND NA ND NA
mn,p-Xylenes pg/I 06 1 100(Note1) ND ND NA ND ND NA ND NA
-oXytenes pg/L 06 10000(Note1) ND ND NA ND ND NA ND NA

ca12 ethene ' pgiI'i .. 5 " :'.'-TND ND • NA. ' r'. ND ''... 0. Ne 1NA.. 1' NND 1 1 N 0 "'. NA

Notes
1. Total xylenes 10000 pg/I ND - nondetec
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group 0 - duplicate
QA - quality assurance sample T - triplicate

J- Estimated value below reporting limit
MCI - EPA Maximum Contaminant Level
For reporting limits on field screeningN

IPS Reporting Limit / EPS Reporting Limit

voc.xls 
Page 13 of 65

01/24/2001



Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B190 GWSO1 B191 GWSO1 B191 GW01 B192 GW SO1 8192 GW01 B192 GW11 B194 GW SO1 B196 GW SO1
Sample Depth: 55.55' 53.2' 53.2' 52' 52' 52' 56.7' 53.1'
Date Sampled: 08/11/99 09/07/99 09/07/99 08/05/99 08/05/99 08/05/99 08/04/99 08/04/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION CONFIRMATION DUPLICATE
SAMPLE OF SAMPLE OF SAMPLE OF

B191 GWSO1 B192 GW SO1 B192 GW SO1
Reporting

Field VOC Analyses Units Limit MCL

~ 2/1 -, . ~ tdNA NO NA ~ N~ ~ D2
rTokie ,,, ,! :NA.1 000NDK' N i':l A! ', ::1. kNN'O NANO
igec/Iorothene pg/L 2/1 5 ND ND NA ND NA NA. ND NDCarbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA NA

Ethlybenzene pg/L 5/1 700 ND ND NA ND NA NA ND ND..... ................................. OWL .. NA ND N DN NAA NO ' D T
"511 10000 Nl. 0(Note 1) ND -:N :ND ; " NA ON.'D ND

c12- iot~*, g/~ 5 /5 ,,70 ~ ~ "NO NDj NA ~'~,ND ~ NA NA' N No~:D:j
trans-1,2-Dichlororethene pg/I 51 NA 100 ND ND NA ND NA NA ND ND

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene L 0.4 NAg NA ND 5A ND N NA N
Trichloroethene pg/L 0.6 5 NA NA ND NA ND ND NA NA
Trichloromethane pg/L 0.5 None NA NA ND NA ND ND NA NATertr z., = ,, 

.  
"

,
0:i;; ::;.4 . .: 1IOO:'5.. : ,, jN ::.';:: : NA. , ,; !j.i<ND .-,

: 
:';. .f NA " :, 2 .NDTj~ Q- :N:. : ,i rNA ;' ; ,N.-,.?,:-

T ___ 7' 100~ NA' M~I~" A '-- 4 ND -- ND"~A'NAP -. A j' ' ~ ~",.;No$
Ethbnzene pg/L 0.7 700 NA NA ND NA ND ND NA NA
m,p-Xylenes pg/I 0.6 10000 (Note 1) NA NA ND NA ND ND NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA ND NA ND NO NA NA
d .1,2-'h .:. h .. g. .!:: ;" 05 . " 70 "N . . .. . . . . . . N .'. ,NA IANA......._.

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.xls Page 14 of 65
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B196GW01 B196GWSO1(D) B196GW11 B197 GW SO1 B197 GW01 B198 GW SO1 B198 GWO1 B198GW11
Sample Depth: 53.1' 53.1' 53.1' 44.2' 44.2' 42.1' 42.1' 42.1'
Date Sampled: 08/04/99 08/04/99 08/04/99 09/08/99 09/08/99 08/11/99 08/11/99 08/11/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION DUPLICATE CONFIRMATION CONFIRMATION DUPLICATE
SAMPLE OF SAMPLE OF SAMPLE OF SAMPLE OF SAMPLE OF

B196 GW SO1 B196 GW S01 B197 GW SO1 8198GWSOI B198 GW SO1
Reporting

Field VOC Analyses Units Limit MCL

Tetrschloroethene pg/L 2/1 5 NA ND NA ND NA ND NA NA

Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA NA
Ethlybenzene pg/I. 5/1 700 NA ND NA ND NA ND NA NA
n ipXylenia ' , ,ig/. ,1I ,10000(Note1) NAN, NA Y N. NAZ ' NA ,

,,-Dilmehoe' ' jgL', 515'' NA,'~ " ND NA c: NO KA L' ND~'-N~' N
trans-1,2-Dichlororethene pg/L 5 / NA 100 NA ND NA ND NA ND NA NA

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene p-gL 0, 5 ND NA ND NA ND 5 NN NA
Trichloroethene pg/L 0.6 5 0.7 NA 0.8 NA ND NA ND ND
Trichloromethane pg/L 0.5 None 2.4 NA 2.1 NA 1.9 NA 1.3 1.3
ThlybTnzene pg/L< 0.47 100 ND NA ND NA NA AN ND

700ah~ete ,N NA, ND NA, ND NA ND ND "

m.p-Xylenes pg/L 0.6 10000 (Note 1) ND NA ND NA ND NA ND ND
o-Xylenes pg/L 0.6 10000 (Note 1) ND NA ND NA ND NA ND NDds1;2Dith :"' :?' ' :. g/:I.:'' "' .5Y.. " ""' .... KY> .. N...N '' DW"~'A.,N ~~N' ~ DN~

Notes
1. Total ylenes = 10000 pg/I. ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.xls Page 15 of 65
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: 8202GW SO1 B202GW SO (D) B202 GVY01 B203 GW S01 B204 GW SO B205 GW SO1 B206 GW S01 B206 GWO1
Sample Depth: 21' 21' 21' 21.7' 30' 20.9r 24.4' 24.4'
Date Sampled: 08/16/99 08/16/99 08/16199 09/09/99 08/16/99 08/17/99 09/1499 09/14/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION CONFIRMATION
SAMPLE OF SAMPLE OF

B202 GW SO1 B206 GW SOl
Reporting

Field VOC Analyses Units Limit MCIL
...... .e..e... " : '' : ' : : N6'* :.:D ,', ::<: - 1 " iN D'"' ;

75 ND NO~~ 'NA NO"N ;~ N

SH/I 5/'' 1000 NO ND' 'NA NON N D '< ND' HNA
Tetrachloroethene pg/L 21 5 ND NO NA NO ND NO ND NA
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 ND ND NA ND ND ND ND NA
M'..x 511 10000 (Not.e.) N0. ND 1:"0:." N" .:' O'N

,Xyen : <. g/:
• 

0" . 1: .000 (Note l) N " ND NA HAND ' 'ND'.' 'ND ""-ND 
' 

""

cia-,2Diooi,' 5l/ 5/5 70 " NO ND ~A NO O -DNON
trans-1.2-Dichlororethene pg/L 5/ NA 100 ND ND NA ND NO ND ND NA

Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene pg/L 06 5 NA NA ND NA NA NA NA ND
Trichloroethene pg/L 06 5 NA NA ND NA NA NA NA NO
Trichloromethane pg/L 0.5 None NA NA ND NA NA NA NA 1.1

Ethlybenzene pg/L 0.7 700 NA NA ND NA NA NA NA NO
m,p-Xylenes pg/L 0.6 10000 (Note 1) NA NA ND NA NA NA NA ND
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NO NA NA NA NA ND

Notes
1. Total xylenes = 10000 pg/L ND - nondetect

2. Detections over MCLs in bold NA - not applicable

SDG - sample delivery group D - duplicate

OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit

MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.xls Page 16 of 65
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RIIFS

SamplePoint: B207GWSO1 B209 GW SO1 B210 GW SOI B211 GW SO1 B211 GWO1 B212 GW SO1 B212 GW SO1D B213 GW SO1
Sample Depth: 24.8' 50' 60.9 61' 57'to 61' 61.7' 61.7' 63.7'
Date Sampled: 09114/99 11110/99 10/08/99 11110/99 11/10/99 10/07199 10/07/99 10/08/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF

8211 GW SO1
Reporting

Field VOC Analyses Units Limit MCIL

Tota~&,,,jg/I ~211 '51 ND
1 ~ . NpgI ~ OON ~~ ND ~ ND ND 1 N N

Tetrachloroethene pg/L 2/1 5 ND ND NO ND NA <2J <2J <2JCarbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA NA
Ethlybenzene g/IL 511 700 ND NO ND ND NA ND ND ND

m-PWXy -5/1 1000 (Notel) ND: I ND • ND>.' : ND - NND NO" ",ND'
rn'pex/ y'enas2>. <2, 1 pg/I:000 (Note 1) NO:(

:  
D.. A ND NO

cs-1,2-Di lr e : 5pI-. 5I5 : 70 WD NO NND : NO NAND NO ;3ND NA. ND :.
trans-1,2-Dichlororethene pg/L 5/NA 100 ND ND ND ND NA ND ND ND

Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene -p- -. - NA NA NA NA ND NA NA N
Trichloroethene pg/L 0.6 5 NA NA NA NA ND NA NA NA
Trichloromethane pg/L 0.5 None NA NA NA NA 0.9 NA NA NA

Toie7Q~i ~ ;VgL ~ 4 1O~~ NA TNA ND'N~ " A '~ ~ NA ~ ~ NA
pgI ~11~~*'~VA ~ NA NA A N>.rWt-. 0.7 14NA

Ethlybenzene pg/ 0.7 700 NA NA NA NA ND NA NA NA
m,p-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA ND NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA ND NA NA NA

c~1hlooel~iAV> -7:7-'t'.5 70> -'NA.>'~~ NA ' < NAh NA to.N'~ 7 NA1 7 A T7~

Notes
1. Total xylenes 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
CA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.xls Page 17 of 65
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B213 GW01 B214 GW SO1 B214 GW01 B215 GWS01 B216 GW SO1 B216 GW01 B217 GW SO1 B217 GW01
Sample Depth: 51.8' 62.7' 62.7' 59.5 59.3' 59.3' 59.2' 48.4
Date Sampled: 10/08/99 10/04/99 10/04/99 11/03/99 10/01/99 10/01/99 10/06/99 10/06/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION CONFIRMATION CONFIRMATION CONFIRMATION
SAMPLE OF SAMPLE OF SAMPLE OF SAMPLE OF

B213 GW SOI B214 GW SOl B216 GW SO1 B217 GW SO1
Reporting

Field VOC Analyses Units Limit MCIL
menz-ne,. ., : 1 .5 :NA . NO.. RA ... NA ..

Tr~t~lmetene ~2/11' '.5 ': 'NA v NO NO.~ >N'~2f~~tA i~2 ''~ ,Aj"
To .i.: .{ . " lg/l. '~1"" N- ,N , .- .,'000 ' :NA NDN-:A 1 , NA ND , J ,, ' . ;. .- NA, 2
Tetrachloroethene pg/L 2/1 5 NA 3 NA 5 54 NA 35 NA
Carbon Tetrachloride pg/L NA /i 1 5 NA NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 NA ND NA ND ND NA ND NA
Tlp-Xylenes. pgL 5/1 10000(Note.l) 'NA " ND. NDND.... ".

.  
.. '

o-Xyene. . :,: 5/1 .1 S/l 0000(Note1) NA N &N". ... 'NDN' ND N. NA " DN
MO " g/ /S :70 NA i ND,i RNW N

trans-1,2-Dichlororethene pg/L 5 / NA 100 NA ND NA ND ND NA ND NA
Reporting

Laboratory VOC Analyses Units Limit MCIL
Benzene WE/L 0. 5 ND A N N NN N
Trichloroethene pg/L 0.6 5 ND NA ND NA NA 1.2 NA 0.9
Trichloromethane pg/L 0.5 None ND NA ND NA NA 1.8 NA 1.2
Thlyenene pg&I. 0.4 100 ND NA- 7ND RA. NA ND'NA NDTetach~iothee . " 1.1 5 \ SR . D ~ NA 1 NA '.~ '~ 'N7~6&0 0 NO ''l NA NO ~ NA1 5' ,4:

lihj6ezn ~ " gIL 07 700 ND N A 11ND NA NA ND NA ND
mp-Xylenes pg/L 0.6 10000 (Note 1) ND NA ND NA NA ND NA ND
o-Xylenes pg/L 0.6 10000 (Note 1) ND NA ND NA NA ND NA ND
cI&~l 2 -O .d..n 1' ': ig/ . 0.5 ',.f 7" N': 

I
N RD'70 ND '.,A..;NDD'' ' :.' .i 'AN . .:. . ...... ...... .. D....

Notes
1. Total xylenes = 10000 pg/L . ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level

For reporting limits on field screening:
IPS Reporting Limit / EPS Reporting Limit

voc.xls Page 18 of 65
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B218 GW S01 B218 GW S01 8218 GW01 B218GW SO1(D) B219 GW S01 B219 GW01 B220 GW S01 0220 GW01
Sample Depth: 57.9' 54' 52' to 54 54' 53.4' 42.2' 52.4' 40.8'
Date Sampled: 10/04/99 11/04/99 11/04/99 11/04/99 10/07/99 10/07/99 10/05/99 10/05/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION CONFIRMATION CONFIRMATION
SAMPLE OF SAMPLE OF SAMPLE OF

B218 GW SO1 B219 GW SO1 B220 GW SO1
Reporting

Field VOC Analyses Units Limit MCL
=., " W E ,NO g ,N: 1 5 • • NO... .. ... NO, , NAN NO, 14A'",N ; : Z ;::::D, ;f :. . ',: 'j. 1~i 2/S'T - ': : , ' ' R TT"! ; ". ".i -' , 4 .4D .! '.:N,': :;::;: I " :- ND,.-;' , NA :' , .

•~~oah n 41. 10 ;i : : '  .. . " :'

T ".. .. ... ' ig/. 511 T. . :ND 'ND' . A ND.. . ..ND ... NAW :. .• N D ". '.

Tetrachtoroethene Pg/L 2 / 1 5 570 38 NA 43 4 NA <2J NA
Carbon Tetrachloride tPg/L NA / 1 5 NA NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 ND NO NA ND ND NA ND NA
mprnX'lene

, r'' . . g/L .51 '" 10 O(Notel) " 'ND: ' N':N!.. Y NA ND' ND NA . VI ND:"'" " NA-,..--

C.Xy i " .. g/L : 5/1 10000 (Note.1) :: NO . NDND- INA ND : N.. .. NA' ND, NA
cts12Oid... o.....e ' g/L 5/5 70 ' 670 N' '.31 ' " NA : " 35i . N ... '..., " " .•,,O NA'

trans-1.2-Dichlororethene Pg/L 5/ NA 100 ND NO NA ND NO NA ND NA
Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene p/ 0. 5 NA NA ND NA NA ND NA ND
Trichloroethene Ilg/L 0.6 5 NA NA 9.0 NA NA ND NA ND
Trchloromethane 11g/L 05 None NA NA 1.5 NA NA 1.2 NA 1.8...... ........... " '? ' " X 1 ''' A ~ U N ~ "'' .. ....... : A' . "';V : i."' ' ., .'N. "."~' 1. ' NDO -" : "' N. I .D
Tatrahlooehe K~' pg9/I' "11 ~'- NA ?~' A' '"65.6 8 NA'' I' NA 4.8 N- 4,,
Carb ,Tetracloidep/L ,0.7 ' : ' S . , N. , N ' , NA. ;2.2.' NA A N'' NA'." . .-
EthIJb1 e' pg/L 07 700 NA NA ND NA NA ND NA ND
m,p-Xylenes pg/L 0.6 10000 (Note I) NA NA ND NA NA ND NA ND
o-Xytenes pg/L 0.6 1000 (Note 1) NA NA NO NA NA ND NA ND
cls!,2-Odor7ethene0>, p/I " 0.5' . 70' NA ' .. NA.' .;; '210 " " NA . NA" '

.
.'" ND2:1. F ,' NA'.'.'' .ND

Notes
1. Total xylenes = 10000 pg/L NO - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate

J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.xls Page 19 of 65
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B221 GWS01 B221 GWO1 B222 GW S01 8224 GWS01 8224 GW01 B226 GWS01 B230 GWS01 B232 GWS01
Sample Depth: 47' 45' to 47' 43.7' 58' 54' to 58' 61' 58' 57'
DateSampled: 11/03/99 .11/03/99 10/05/99 11/09/99 11/09/99 11/09/99 11/08/99 11/08/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION CONFIRMATION
SAMPLE OF SAMPLE OF
B221 GWS01 a224 GWS0t

Reporting

Field VOC Analyses Units Limit MCL

Tponuo -- 7T -7 5/15~ NO ~, , NA NON , NA ~ No NO N DY -D
Tetrachloroethene Ig/L 2/1 5 ND NA ND 6 NA 29 17 13

Carbon Tetrachloride Pg/L NA/ i 5 NA NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/ 1 700 ND NA NO ND NA ND ND ND

I-XyIij Pg --'L/ '.571 :..110000( NotN) ,N 
, 

. NA ' ,q X ND, -ND" "'NA 7 N"7, tNO , P -NO,, . O .,
ij/Lj S/1~ ~1000 0ote i NO A D~ D N ~ NO,: NO N

c .. ..i "Ii51: .( ) 70 NO 
'  

: NO, . .... , ... . .NO........ ...

trans-1,2-Dichlororethene pg/L 5/NA 100 ND NA ND ND NA ND 19 <5J
Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene 57 0 5 NA ND NA NA ND NA NA NA
Trichloroethene Pg/L 0.6 5 NA ND NA NA ND NA NA NA
Trichoromethane Pg/L 0.5 None NA 1.8 NA NA 1.7 NA NA NA

TV 0.4-7 " 1W- .. "'NA -7' ND ,. NA, , NA,, : , NANA
.

'
, 

T ",NA-'2.

Ethlybenzene IJg/i- 0.7 700 NA ND NA NA ND NA NA NA
m,p-Xylenes pg/L 0.6 10000 (Note 1) NA ND NA NA ND NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA ND NA NA ND NA NA NA

cis..2O :..;70.;..:;I: ,O.:. .: ,NA T,-: <' :,,TND.'7: -;2 ' NA ' 7,'NDt7] , 'NA g : .. ,. :,

Notes
1. Total xyenes = 10000 Pg/L ND - nondetect

2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level

For reporting limits on field screening:

IPS Reporting Limit I EPS Reporting Limit

voc.xIs Page 20 of 65
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: 8235 GWSO1 B241 GWS01 B241 GWS01(D) B241A GWSO1 B241A GWS01(D) B242 GWSO1 B243 GWSO1 B247 GWS01
Sample Depth: 58 ' 64' 64' 61' 61' 60' 52' 58
Date Sampled: 11/09/99 11/08/99 11/08/99 11/09/99 11/0999 11/04/99 11/04/99 11/05/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

Reporting
Field VOC Analyses Units Limit MCL

PePen.U 7- -7FTT- .5, NO '4 ND, Rl- 77R17'w ND~ ND -U

Toftie' ;.........g.'i" '5/11 1000oo ND NDN. DND D DNTetrachloroethene pg/L 2 1 1 5 34 530 480 59 80 75 27 49
Carbon Tetrachloride pg/IL NA / 1 5 NA NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 ND ND ND ND ND ND ND ND
mp .Xytei 

; 
-iN'

.
.. ND-""' r N

;  

U ' *' r ""'ND.. .D.N
~~111 ':1wi' ido (Nt I) ND~N'>' H"" ~ ~~ZD' ND "NDi TpNk~ '.~D No~ NDI

trans-1,2-Dichloarrethene pg/L 51NA 100 12 <5J <5J ND 55J J5. ND .ND
Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene 4 5 -N A NN -- --
Trichloroethene pg/L 0.6 5 NA NA NA NA NA NA NA NA
Trichloromethane pg/L 0.5 None NA NA NA NA NA NA NA NA
Tra .iio ....elh.ene .' ,:.. : ....." : • ,... . .&.' ...' -.. NA ., . NA'N:. :. 

A'' ~ . NA .. ,.,
0 :4: N IA N A I -,. ..N # : : r 7 - A. .

Carbon Tetacnloide pg/i. '0.7~' 5 NA. .~ NA " NA' 'NA NA N~'' A' ,

E thlybenz eepg/IL 0.7 700 NA NA NA NA NA NA NA NAm,p-Xylenes pg/IL 0.6 1000 (Note 1) NA NA NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA NA

ws 1:2-"iht':.e;' ' /.' '0.5 . 1.- . NA ..' ." '7 LNA -". 1NA ' .. "'NA'"'"" NA,'". .-.

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.xls Page 21 of 65
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B248 GWS01 B248 GW01 B248 GWS01(D) B252 GWS01 B252 GWSO1(D) B252A GWSo1 B253 GWS01 B254 GWS01
Sample Depth: 57' 53' to 57' 57' 58' 58' DRY 63' 62'
Date Sampled: 11/05/99 11/05/99 11/05/99 11/04/99 11/04/99 11/04/99 11/04/99 11/04/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF
B248 GWS01

Reporting
Field VOC Analyses Units Limit MCL

p.an.zene' •..-.... .. ,. . ... , , :... , ..... ..95iI 21 -- 7T 5 NO K"2 '2 2 DRY~ Y~ '
N NO NO v ' Y NO

Tetrahloroethene pg/L 2/1 5 4 NA 3 370 300 DRY 130 '69
Carbon Tetrachlorde pg/I NA 1 5 NA NA NA NA NA DRY NA NA
Ethlybenzene g/IL 5/1 700 ND NA ND ND ND DRY ND ND

D-Xyie l s: '.pg/N,/D 0000( otel)N D."'N A :N N D ' . = " , "!N D~ , ' .4 D R Y :; " < '' : .N D O ' '  ' ;: N D ' . ;

lrans-1,2-Dichlororethene pg/IL 5/1NA 100 ND NA NO <5J ND NA ND ND

Reporting
Laboratory VOC Analyses Unit Limit MCI

NAenzene ND/ W4 ND DR NA NA NA -- ND
Trichloroethene pg/I 06 5 NA .5 NA NA NA NA NA NA
Trichioromethane pg/I 05 None NA 27 NA NA NA NA NA NA

....... ...... ............ '' ....... 04 1. 0Oi : .' .I' 
=  NA7:' NA.",: 'ii ": N

Ethlybenzen Ipg/I 0.7 700 NA ND NA NA NA NA NA NA
m.p-Xyenes pg/ 0,6 10000 (Note 1) NA ND NA NA NA NA NA NA
o-Xylenes pg/IL 06 50000(Note) NA ND NA NA NA NA NA NA

Trclroehn Pig1L ~ '0.5 None7~> ' NA ~ 2.7 NA "' N tA ~-NA" ",*NA~T NA NA~

Notes
1 Total xylenes = 10000 pg/I ND - nondetect
2 Detections over MCLs in bold NA - not appiicable

SDG - sample delivery group D - duplicate
oA - quality assurance sample T - triplicate

J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level

For reporting limits on fid screening:
iPS Reporting Limit / EPS Reporting Limit

voc xls Page 22 o 65
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B258 GWS01 8259 GWS01 B259 GW01 B263 GWS01 B267 GWSO1 B393 B398 8403
Sample Depth: 61' 57' 53 to 57' 49 55' 62' 62' 61'
Date Sampled: 11/05/99 11/08/99 11/08/99 11/09/99 11109/99 04/20/00 04/20/00 04/20100
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF

B259 GWSO1
Reporting

Field VOC Analyses Units Limit MCL

T;PL 2 &9' : 5 N
O

< ; N, O ,,,,A 2N N1 No, N :,A....... ,O 7
J:....

Tetrachloroethene pIg/L 211 5 110 5 NA 9 21 ND 0.4J 0.6J

Carbon Tetrachloride pg/L NA I 1 5 NA NA NA NA NA ND ND 3.1
Ethlybenzene pg/L 5/1 700 ND NO NA ND ND ND ND ND
n t-Xye Wi'LY . ..." '611 : 10000,(N&6 y" ND ' , ND' , NA ' ND' ! ND NO ,

cia-1.2-Dr~tlor"ehene.... p'IL4 <.70:Y . ' '
2'S '1', : D'2" ..... .''N D'' 2':;2N ' i'a' ."", '"'_Xo. .gil, 5.1 ND,, ND, NO ;*'NId 

:

trans-1,2-Dichlororethene pg/L 51NA 100 ND ND NA ND ND NA NA NA
Repor;,,g

Laboratory VOC Analyses Units Limit MCL
Benzene Ip-g/L 0.4 5 NA NA ND N NA NA ............ NA
Trichloroethene pg/L 0.6 5 NA NA 1.3 NA NA NA NA NA
Trichloromethane pg/L 05 None NA NA 3.0 NA NA NA NA NA
To.iten ijg/[A NAA mN I' 7' 'ND 2'NA-''' NA 

: 
K 'iNA'K -"Aj"'N "

r.t hlor o i '~thiA. ' pgI' K, 
: .. NA' '13.7 . .. A'l,. NA, , ; ?'K...

Carbw Ter-achlorlda VL' 0 ' 7 NkV* NA 7.' NA NA'; NAS[ ~
Pg/ 0.7 700 NA NA ND NA NA NA NA NA

m,p-Xylenes pg/ 0.6 10000 (Note 1) NA NA ND NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA ND NA NA NA NA NA
csI.I,2-OI:) loroethene",' pgC' ' "0.5 i~" '" :'7027:i' ;:' 'NA: I.: 2TNA, , 'N" ,NA '" 7" :;;-' ' .2 i:"NA 7' S NA"

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc,.xls 
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B403 - DUPE B403 GW01 8696 8697 B698 B699 8700 B701
Sample Depth: 61' DRY DRY DRY DRY DRY DRY
Date Sampled: 04/20/00 0420/00 04/17/00 04/17/00 04/17/00 04/17/00 04117/00 04/17/00
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF

B403
Reporting

Field VOC Analyses Units Limit MCL
Elenzenle >,,. *jL 7 TR 4 T ~ DRYT DRYY~~ UR D T RYTJ :

Trchoret" ,pgL. 211' . DRY 4.r. . .- 0 . NA. DY ,D. .. D.. . ... DRYD
I...L 1 16 ND DRY . :DRY' ,JDRY *::" DR

Tetracdhoroethene Pg/I- 21 5 0 4J NA DRY DRY DRY DRY DRY DRY
Carbon Tetrachloride pg/1- NA / 1 5 2 5 NA DRY DRY DRY DRY DRY DRY
Ethlybenzene pg/L 5/1 700 NO NA DRY DRY DRY DRY DRY DRY
ri,pXylenes; . .pg/L ;51 10000(Note1) ND , NA DRY' DRY:1 1DRY 

'
DRY' DRY : ' . DRY,

Xyle o .. , - pg/. 5/1 . 10000 (Note1) NO NA , ,DRY " DRY, , DRY : '; DRY

12Ddtobie )g/1. '5/5 - 70 NO 4 A ,,iDRY<- :DRY"' 4 DR DRY ~ , 6kDy
trans-1,2-Dichlororethene pg/L 5/NA 100 NA NA NA NA NA NA NA NA

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene pg/L7 04 5 N O NA N N
Trichloroethene pg/L 0.6 5 NA ND NA NA NA NA NA NA
Trichloromethane pg/L 0.5 None NA 2 NA NA NA NA NA NA
To~iW - pg'"0; ':0:4;:'- "' 10 .'

.  
NA 6 .NAA"' NA.,, ' '' NA" ...

..lmc,-...h.rl ...... .N r., .ie; ' ,' :. A N A .N..'. NA ND '
NANA' N.A NANA

. .on. Tetrachloride :P .7 ... , 4 NA....,. NA NA/! NA 'NA ,A
Ehlybenzene pg/1. 0.7 700 NA ND NA NA NA NA NA NA
m,p-Xylenes pg/L 0.6 10000 (Note 1) NA ND NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA ND NA NA NA NA NA NAc~" .... / -70 ',NA ' ND" NA K NANA "" ' 'N . .NA ' NT.

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate

GA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level

For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RIIFS

Sample Point: B702 B703 B704 B709 B710 B711 B712 B713
Sample Depth: 20Y DRY DRY 60 61' 63' 61.3' 55
Date Sampled: 04/17/00 04/17/00 04/17/00 04/14/00 04/14/00 04114/00 04/14/00 04/14/00
Sample Matix: WATER WATER WATER WATER WATER WATER WATER WATER

Reporting

Field VOC Analyses Units Limit MCL

511 " 'gI 5 " 1000 470' DRY ;, :DRY. JND . , "D . ND. "N "

Teirachloroethene Pg/L 211 5 5.2 DRY DRY ND ND ND ND ND
Carbon Tetrachloride pg/IL NA I 1 5 ND DRY DRY ND ND ND 0.2J 3.8
Ethlybenzen pg/IL 5/1 700 510 DRY DRY ND ND ND ND ND
m.p"Xyleines Pg/L 511 10000(Note 1) 9601570 DRY ' -DRY .. ND . ND . ND ND ' NO'04 DRY R', NO N, NO,: 

'N ~ !i
o-Xiene ~ 2 pgI 5/1 10000 (Notel1) 960/570 DY R 2 ~ ~ ~ DN N

12-ODiNWD6 II , pg/IL 515 70 1' 59 DRY, DRY NO O . NIO
trans-1.2-Dichlororethene pg/L 5 1 NA 100 NA NA NA NA NA NA NA NA

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene Pg/1 0T 5 NA NA NA NA NA N NA NA
Trichloroethene pg/L 06 5 NA NA NA NA NA NA NA NA
Trichloromethane pg/IL 0.5 None NA NA NA NA NA NA NA NA
T" evP:,. .. 04 -100 'NA NANNAA .- . : ..... /0' 0. .0A. N. NA-'7'g..:

Ttre.lorethene 1.1.:,L 1 ' 5 NA NA NA .A NA. NANA

Et.lben.ze.ne. pg/L 0.7 700 NA NA NA NA. NA NA NA NA
m,p-Xylenes pg/IL 0.6 10000 (Note 1) NA NA NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA NA
cis :2 : D-i"h.roethene '-: :': pg/IL : : o 5 '7 , 7 0 . . NA' NA , . .' NA ' -' NA I'. NA , NA " ' , " c] NA 7 .': NA

Notes
1. Total xylenes = 10000 pg/L ND - nondetect

2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate

QA - quality assurance sample T - triplicate
J -Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening

IPS Reporting Limit I EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B713 GW01 B714 (shallow) 714 (shallow)-DU B714 (intermed) B714 (deep) B714 (deep)GWO1 B716 (shallow) B716 (intermed)
Sample Depth: 22-24' 22-24 34-36' 46-48 20-22' 34-36'
Date Sampled: 04/14/00 04119/00 04/19/00 04/19100 04119/00 04/19/00 04/19/00 04/19/00
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION CONFIRMATION
SAMPLE OF SAMPLE OF

B713 B714 (deep)
Reporting

Field VOC Analyses Units Limit MCL

Trctrehn ~ ~ ~ jgL 2/1 l 5: A' N.A ' 4D NOW AD NONN
.. .. 5u IW A ,NO NOb 100 A.....ND ND '§ NA NO "ND

Tetrachloroethene IJg/L 2 / 1 5 NA NO ND ND ND NA ND NO
Carbon Tetrachloride pg/L NA / 1 5 NA ND ND ND ND NA ND ND
Ethlybenzene pg/L 5/1 700 NA ND ND ND ND NA ND ND
o-Xyen.... .. L : 6/11 <10000(Note1) NA NO ND NO ND NANO ....... -NO

o.X..1..: : .. 6 oo A..:.(Note 6.1) NA ND, ND * ND: O " ND NA. NO NO
...... NA NO N ND NA .. N ,, . NO

trans-1,2-Dichlororethene pg/L 5/ NA 100 NA NA NA NA NA NA NA NA
Reporting

Laboratory VOC Analyses Units Limit MCIL
Benzene pg/L 0.4 5 NTRN NA NN NNA
Trichloroethene pg/L 0.6 5 0.7 NA NA NA NA ND NA NA
Ttchloromethane pg/L 0.5 None 2 NA NA NA NA ND NA NA
T .:" 0.4 1 : O :* 'NDj:' NA" V* '' NA7:' : N ' N : , " .....

"IL N ,,NA NA NA.. ... NO NA
646/L Tetrachlorid:e:. P9 0.7 'NA NA NA ,NA ...... ,: NA '  

"
Ethlybenzene pg/L 0.7 700 ND NA NA NA NA 1 NA NA
m,p-Xylenes pg/L 0.6 10000 (Note 1) ND NA NA NA NA ND NA NA
o-Xylenes pg/IL 0.6 10000 (Note 1) ND NA NA NA NA ND NA NAds12~co-ehn . p/' '>0" " ,7"0WZ,' "ND

" '  
;,,,,NA* ... -" ,",: NA ,.f" Ii7PC:,NA, '*,

:  
" .....' 'ND ' NA" NA..

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate

CA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level

For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B716 GWO1 B716 (deep) B716 (deep)-DUP B719 (shallow) B719 (inlermed) 19 (intermed)-OU B719 (deep) B721 (shallow)
Sample Depth: 46-48' 46-48' 24-26 34-36' 34-36' 49-51 25-27'
Date Sampled: 04/19/00 04/19/00 04119/00 04/19/00 04/19/00 04119/00 04/19/00 04/19/00
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF

B716 (intermed)
Reporting

Field VOC Analyses Units Limit MCL

Tilo g/... 5. .NA.......ND .ND ND ' D " .... .. .D.
T...g/ ... 1: NA ND -ND %'.ND ' N NO,> -.NO'... N D

Tetrachloroethtene pg/L 2 1 5 NA ND ND ND ND ND ND ND
Carbon Tetrachloride pg/L NA / 1 5 NA ND ND ND ND ND ND ND
Ethlybenzene pg/IL 5/1 700 NA ND ND ND ND ND ND ND

iiXy"en, :: 6/ 100 -Ni 1 NA - ND', - ND" NDND-ND ' ND NO~Z '~ N~
..l.ne " ..... NO, NDO NDO NO 'ND' -N" N

t,2Z.DOich o.athen•e pg/L.= 5f5 70 ' NA :' NO ND : :ND -' ND" ND,' Nb : ' NOI
trans-1,2-Dichlororethene pg/ 5 51 NA 100 NA NA NA NA NA NA NA NA

Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene p57[L 0 4 ND NA NA NA N NA NN
Trichloroethene pg/I 0.6 5 ND NA NA NA NA NA NA NA
Trichloromethane pg/L 0 5 None ND NA NA NA NA NA NA NA
Tp-g. . 04 1 OA. 00 0.6' NA . - " NA ;.:"' - NA ' NA .I . NA NV V NPJ'''% :' N A ,'5''

pg/.I.. 5 -V NNOA . . NA.- .A NA', NA 1N . NAINA
CmxbriTetrhl e ' g :i0.7 5, "" " ND '" A 'NA' ""''NA± "'AN 4 '~ ,.

Ethlybenzene pg/L 0.7 700 ND NA NA NA NA NA NA NA
m,p-Xylenes pg/L 0.6 10000 (Note 1) ND NA NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) ND NA NA NA NA NA NA NA
ds12OD* :owe'i." ne , " - p/U ;7, -"0" --- --70'" " ND' NA.'.''.: NA ."' ,',..NA 'i": !"'NAI. "'"..? ' NA.' - - 'NAi"" ;<NA .

Notes
1. Total xylenes = 10000 pg/L NO - nondetect
2. Detections over MCLs in bold NA - not applicable

SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit

MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B721 (intermed) B721 (deep) B723 (shallow) B723 (intermed) B723 (deep) B725 (shallow) B725 (intermed) B725 (deep)
Sample Depth: 34-36 49-51' 26-28' 38-40' 53-55' 25-27' 40.6-42.6' 56.6-58.6
Date Sampled: 04/19/00 04119100 04119/00 04/19/00 04/19/00 04/20/00 04/20/00 04/20/00
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

Reporting
Field VOC Analyses Units Limit MCL

Tetraloroethene pg/I 2 / 1 5 ND ND ND ND ND 0.5J ND ND

Carbon Tetrachloride pgJL NA/ 1 5 ND NO ND ND ND ND NO ND
Ethlybenzene pg/L 5/1 700 NO ND ND ND ND ND ND NOmi Xylenes " ,g " .511' 10000(Notel ) ND ND

, 
" , ND ". "ND" .'ND NO

...... 5 ..0000 (Note..) .ti . ND ">ND . ND ND, ND N . N' .
.:sE'. .P gD.C.h/I 10 ND, ND NO ND, ND, N NO :NO

trans-1,2-Didclororethene pg/L 5 /NA 100 NA NA NA NA NA NA NA NA
Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene -pg/ 0.4 5 NA F NA NA NA N NN N
Trichloroethene pg/L 0.6 5 NA NA NA NA NA NA NA NA
Trichloromethane pg/L 0.5 None NA NA NA NA NA NA NA NA
Toluen. ... ... . .g/1- .0.4>.: 100 .:.."'NA. . NA . NA -NA NA' I 'NA" 

' 
"'":"NA " T'NA-'>

Tetrehlro ti#*ne~" s, pg/I 1. NA " ~ NA NA NAI NA NA NC aron Tetrahlride .7 "N , "NAA"" NA NA N

Ethlybenzene pg/L 0.7 700 NA NA NA NA NA NA NA NA
m.p-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note l) NA NA NA NA NA NA NA NA

S'12ANDA 7_ NAhene"'> - "g/L, ","05 ' ,.70" .NA"' , NA
.

,NA""' NA, "'..".,:".A".... .. ' .... .. ""NAA '"'NA'

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate

J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: Al GWS01 A2 GW SO1 A2 GW01 A2 GW SO2 A2 GW SO3 A3 GW SO1 A3 GW SO2 A3 GW SO3
Sample Depth: 24.8' 41.9 41.9' 33.0 25.0' 40.2 31.0 23'
Date Sampled: 09/15/99 09/15/99 09/15/99 09/15/99 09/15/99 09115/99 09/15/99 09/15/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF
A2 GW SO1

Reporting
Field VOC Analyses Units Limit MCIL

Benzchrene pgI 7/ 5 ND2NA 7O2
C4bo.trclod 2g/ 1NAi, NA NA NA NA NA NANAN

Ethtybenzene pg/I 5/1 700 68 NO NA ND NO ND ND NO
asXIii~ PgIL -S/1 t 10000(NoteIl) 23 Is," ~N ~ND r . NOi'~~ ' ND"' -~NO NO"

4yIenes i , po/. 6/1 •0000 .(Note 1) 30 N NA NO N N ND:
Tetac ior heneS pg/I 2/ 70 NO N1 NA ND ND NDO NO
trans-12-Dichlororethen g/ 5/NA 100 ND NO NA ND ND ND ND NO

Reporting,
Laboratory VOC Analyses Units Limit MCI
enzene p5E- - ---- NAR~ R*~

Trichloroethene pg/L 0 6 5 NA NA 1.3 NA NA NA NA NA
Tricloromethane pg/I 0.5 None NA NA ND NA NA NA NA NA

/ ...... NA '1AI 6 1 .-NO

pgL. 1.1~ 5 NA N A',1 6.7 NA' . NA NA NA.. N
CiroTetracilorid&. 700.7 5N NA: ~ NO ' ' NA: _ NA ~ NA: NA
Eran eetpg/L 07 NA NA ND NA NA NA NA
mp-Xylenes pg/L 0.6 10000 (Note 1) NA NA ND NA NA NA NA NA
o-Xylnes pg/L 0.6 10000 (Note) NA NA ND NA NA NA NA NA

Tr2icromethne~A Ipg/I-A 0.5~ N7one N NA'A ND6~~ A>ANA N4A' "' NA NA NA N

Notes
1. Total xylenes =I 10000 pg/I ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
CIA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCIL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: A4 GW SO1 A4 GW SO2 A4 GW SO3 A5GWSO1 A5 GW SO2 A5 GW SO3 A6 GW SO1
Sample Depth: 40.5' 30' 22' 42.7' 32.5 23.0' 45.9
Date Sampled: 09116/99 09116/99 09/16/99 09116/99 09116/99 09/16/99 09/16/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

Reporting

Field VOC Analyses Units Limit MCL

T te /. 21 .2 4
Toluene pg/I 511, 1000 NO.ND ND NO : ND ND 'ND
Tetrachloroethene pg/L 2 11 5 <2J <2J <2J <2J ND ND 2J
Carbon Tetrachloride pg/L NA 1 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/I. 5/1 700 ND ND ND ND ND ND ND
m.p.Xy .: -s. pg/L, 5/1 10000(Note1) ND ND ND . . ND ND ND ND
o-XytenwsJ pg/I& / 10000 (Note1)' ND ,NO NONDOof NO NOcis-1.2-Oic.loroethene . PG/. 515 70 NO ND : ND , 19 .:' :. . 12 37
trans-1.2-Dichlororethene pg/L 5/NA 100 ND ND ND ND . N ... N[ D ND

Reporting

Laboratory VOC Analyses Units Limit MCL

oenzene pg/L 0.6 5 NA NA NA NA NA NA NA
Trichloroethene pg/L 0.6 5 NA NA NA NA NA NA NA
Trichloromethane pg/L 0.5 None NA NA NA NA NA NA NA

T e t, ,,,"th e ie ./ . .5 . N A ,.., :N AN A " , N A ' , N A .N A

Carbon Tetrachloride. NA NAN~
VIA 0.1 5 NA. NA NANA > NA, ~ ~ N . ~ NETn :enen Pg/I 0.7 700 NA NA NA NA NA NA NA

mp-Xyenes pg/L. 0.6 10000 (Note 1) NA NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA

o-e pg/I 0.6 0 (Note 1 ') NA NA NA.NA NA NA NA

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL -EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: A6 GWO1 A6 GW S02 A6 GW S03 A7 GW SO1 A7 GW S02 A7 GW S03 A8 GW SO1
Sample Depth: 45.9' 35.0' 25' 53.2' 39' 26' 50.6'
Date Sampled: 09/16/99 09/16/99 09/16/99 09/16/99 09/16/99 09116/99 09/17/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF
AS GW S01

Reporting

Field VOC Analyses Units Limit MCL

Tolene NA
Bonzene' :. .. • gfLi s i .'11 . i. '- : NA : :ND ND,: ND,' ND '. ND :
Tetrachloroethene pg/I 2/1 5 NA ND ND ND ND ND ND
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 NA ND ND ND ND ND ND
mrp-Xyleni.s pL. 511 10000.(Note 1) -' NA: . 'ND ND' . NDD -ND' ND
o-Xyle :.es

1  
> O N .5NO • - 0X0(Note") NA " ND ND :.. • ND ND ND .,D

cis-1,2c~oet ....e. ... 15 =.it".' 70.. .. NA. 16 5 '2 21 '..13 22'
trans-1.2-Dichlororethene pg/L 5/ NA 100 NA ND ND ND ND ND ND

Reporting

Laboratory VOC Analyses Units Limit MCL

Benzene pg/L 0.6 5 0. NA NA NA NA NA NA
Trichloroethene pg/L 0.6 5 0.8 NA NA NA NA NA NA
Trichloromethane pgr L 0.5 None NO NA NA NA NA NA NA

ND A 0.. NA'.NA' NA'. NA/ :NA NA
Tetracht~oetltere pg/i';L i. :. 1.4" ND 'NA~ k A' NA'. NA NA NA "
CaebnTe i ..de pg/1i :r..i '0.7:.: 5 " ND. " N" ' .A: " "NA NA NA;
Ethlybenzene pg/L 0.7 700 ND NA NA NA NA NA NA
m,p-Xylenes pg/IL 0.6 10000 (Note 1) ND NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) ND NA NA NA NA NA NA
cis-1,2-Oidt-ooet ..e ' pg/I' 0:5,,: '.. 70," .'j; "6.66" :'NA NA NA " ' NA 

; ;
' '..NA NA

Notes

1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable

SDG - sample delivery group D - duplicate

QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit

MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: A8 GW SO2 A8 GW01 A8 GWl 1 A8 GW SO3 A9 GW SO1 A9 GW SO2 A9 GW SO3
Sample Depth: 37' 37' 37' 24' 46.8' 34' 22.5'

Date Sampled: 09/17/99 09/1799 09117/99 09/17/99 09/17/99 09/17/99 09/17/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION DUPLICATE
SAMPLE OF SAMPLE OF
AS GW SO2 A8 GW SO2

Reporting

Field VOC Analyses Units Limit MCL

Be--en p. , 757 -7 No ND NO 7 ~ ' WT~
Trichloroer W&ne " . /I. 211 . ND , NA""' NA ". ! ND " NO ND ND "
Tlu/. '5/1 's.1000;: .: 2ND'i NA . NO . . N: : ND ' ND
Tetrachloroethene pg/L 2 / 1 5 ND NA NA ND ND ND ND
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 ND NA NA ND ND ND ND
m,p-xyIeuia' pg/I.::::t::,::! P L ' 511 ; 100X)(Note1;)' ,: : "':;ND ': ', NA ':q : "NA .. .; ,7.:'ND

5
: 

-  
":;" ND ' 

: :: :  
' ND !:'{: ND2':.:

rr-X Yenea pg/i 5 /1. 1 D00(Note1). :ND ''NA NA 'ND" , NO sNO ND-

trans-1,2-Dichlororethene pg/L 5/ NA 100 ND NA NA ND ND ND ND
Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene pg/L UT 5 NA N ND NA N N N
Trichloroethene pg/L 0 6 5 NA ND ND NA NA NA NA
Trichloromethane pg/L 0 5 None NA ND ND NA NA NA NA
Toluene~ 0.4, - 1003 NA ND ND, NA' 'NA' ."A NA

fg/Ikx 1.1i .5 NIA ND- ~NO k~A ~i NAss I4~ /A ~NA
Carbon. Tet,'hi.ride' p "" "'N N N NO.......

Ethlybenzene pg/L 0.7 700 NA ND ND NA NA NA NA
m.p-Xylenes pg/L 0.6 10000 (Note 1) NA ND ND NA NA NA NA
o-Xylenes pg/1 06 t0000 (Note 1) NA ND ND NA NA NA NA
cis4lN"Ni"loroethene: p 0 7'NA 'V 24 2.3 NA NA NA:; ' NA

Notes

1. Total xylenes = 10000 pg/L ND - nondetect

2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level

For reporting limits on field screening:
IPS Reporting Limit / EPS Reporting Limit

voc.xls
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: A1OGWSO1 A10 GW SO2 A1O GWSO3 All GWSO1 All GWSO2 All GW01 All GWSO3
Sample Depth: 52.6' 39 28' 4.4.4' 32' 32' 21'
Date Sampled: 09/17/99 09/17/99 09117/99 09/17/99 09/17/99 09/17/99 09/17/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OFAll GWSO2

Reporting
Field VOC Analyses Units Limit MCL

Trldo4oOhefe 141LgI 211, 5 ND ND: ND ' ' ND ."NDNAN
Touee '. . g:I-. 5/11 ' 1000 "kb NbO "" .;:.ND.<') ,"N. ... k" ND '  

0,, INA,'", N.
Tetrachloroethene pg/L 2 1 1 5 ND ND NO ND ND NA ND
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5 / 1 700 ND ND ND ND ND NA ND
m.-Xylenes ,..g/I 5/1 10000(Note1) ND . .,ND., .? :".ND.- ,ND' ''" ND' :'..NA AD,
-Xylenes pg/I :511 10000(Note1). '' . ; NNO: < . :. i "ND ',':ND' ." NA." .ND

cis-l,2-Oichloroelhene pgI 5/5 711 <i>5..<IN '.: .6 6' "NA N
trans- 1.2-Dichlororethene pg/L 5/ NA 100 ND ND NO NO ND NA ND

Reporting
Laboratory VOC Analyses Units Limit MCL

Benzene pg/L 06 5 NA NA NA NA NA ND NA
Trichloroethene pg/L 0.6 5 NA NA NA NA NA ND NA
Trichloromethane Pg.L 0 5 None NA NA NA NA NA ND NA
Toleredi ho'W,,gL .1.1 100 :. NA NA"' N, ' A ' ,NA' ' -7- ,ND,,<. 1.. 5 NA NN NA'.
Tetraclo T ::,°" orid" pg/L . 0.7 -5 ' ., , ,' NA . NA. " NA NA .4 ,: 'NA; " ND' . .
iEthly.nzen. pg/I 07 700 NA NA NA NA NA ND NA
m.p-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA ND NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA ND NA
aa-l 2.ichloroethene ' pg/I '.0.5 : 70. .. : NA i; ' . 'NA' NA NA "'"14 NA

Notes
1. Total xylenes = 10000 pg/L ND- nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

SamplePoint: A12GWSO1 A12 GW SO2 A12 GW SO3 A13GWS01 A13 GW SO2 A13 GW SO3 BI GW SO1
Sample Depth: 41.2' 29' 18.0' 40.1' 27' 15' 21.7'
Date Sampled: 09/17/99 09/17/99 09/17/99 09/21/99 09/21/99 09/21/99 09/21/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

Reporting
Field VOC Analyses Units Limit MCL
Benzor~eer.• • .., • g/.. '~ ~ 211 : .: . 5 . .".... .)ND.. . .. ND . *. NO.>. . ..:.ND *:... .ND..> ..,. . . ND ".. . , N ,..Toenene p::: . 511 1000 ": .N No ' l ND ND . NOD ' ND, . ND-..

Tetrachloroethene pg/IL 2 / 1 5 ND ND NO " ND ND ND .. ND
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5 / 1 700 ND ND ND ND ND ND ND
M.p-Xyle ' "pg/ I 511 10000(Note1) ND ND. N ND ND ND ND'
o-Xyenes: g/ 511 ... 10000 (Note 1) - ND ND iND ND ND ., ND'
cis-11,2biciroethene JAI. 5/ 70 ND ND .ND ND ND 'ND Ntrans- 1,2-Dichlororethene pg/L 5/ NA 100 ND ND ND ND ND ND ND

Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene pg/L T - 5NA NA NA N
Trichloroethene pg/L 0.6 5 NA NA NA NA NA NA NA
Trichloromethane pg/L 0.5 None NA NA NA NA NA NA NA
Toluene::, jg/La 0.4 100 - NA NA NA ' NA NA NA-'NTetrachi.. ".h. pg/I 1.1 ::. 5 NA: " ,NA I, NA 'NA , NA NA NA.
Carbon.Tetrlride, . 0.7 "' 5 ' NA NA NA NA NA NA, N
Ethlyenzene pg/L 0.7 700 NA NA NA NA NA NA NAm.p-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA

ds12-i~iwthn ' p/I' 0.5 70 NAN NA i>NA. NA'.ZA IN

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.xls
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Table 4-4 (continued)

Groundwater Screening and Off-Site Lab Results
354 Area Solvent Detections RI/FS

Sample Point: B2 GW Sal B2 GW S02 B2 GWO1 B2 GW1 1 B2 GW S02 B3GW SOl B3 GW S02
Sample Depth: 32.1 25.5 25.5 25.5 29.5' 38.2' 31'

Date Sampled: 09/21/99 09121/99 09/21/99 09/21/99 09/21/99 09/21/99 09/21/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION DUPLICATE
SAMPLE OF SAMPLE OF
B2 GW S02 B2 GW S02

Reporting

Field VOC Analyses Units Limit MCL

enzene 111 T . NO; NOA ,NA. ... ...... ND . 2.. : . N ,

Trlchloroethen Pg/L 211 . . O5 N : , . ND . .A.., NA . . .I : m: ND , NO .
Tole. g/ 5/1 1000 NONON NA ""j: "'NO ND

Tetrachloroethene pg/L 2 1 1 5 NO ND NA NA ND ND ND

Carbon Tetrachloride pg/L NA /t 5 NA NA NA NA NA NA NA

Ethlybenzene pg/L 5/1 700 ND ND NA NA ND NO ND

m.p-Xytenes, pg/I 5/1 .10000 (Notel1) NO NO.- NA N. I - NO , NDO ND

o-Xytenes pg/I 511 10000 (Note l) ND ND N NA " NA N ND NO

os-1.2-Oichloroethene pg/L 5/5 70 ND.w NA7. ND NND NAND N , ND

trans-1.2-Dichlororethene pg/L 51 NA 100 NO ND NA NA ND ND ND
Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene pg/L Y.4 5 NA NA N ND NA N

Trichloroethene pg/L 0.6 5 NA NA ND ND NA NA NA
Trichloromethane pg/L 0 5 None NA NA 0.6 0.7 NA NA NA

Toke 7' , . g/ .0.4 00 ".• NA NA -'' ND " ND , " NA' NA NA',,

Tetrachlorootherie57 A A, NO NDA NA N
pgI 0.7, 5j ~ NA ,> 'NO ~ NO,~ ,NA N

Itthiybenzene pg/I 0 .7 700 NA NA NO NO NA NA NA
m~p-Xylenes pg/L 0.6 10000 (Note 1) NA NA NO ND NA NA NA

o-Xylenes pgJL 0.6 10000 (Note 1) NA NA NO ND NA NA NA

,cism1,2-OichloroethoWe', -gL ~ 05 > 70'<'A ~ A 77 N 7 D' NA' - NA-

Notes
1. Total xytenes =I 10000 pg11 ND - nondetect

2. Detections over MCLs in bold NA - not applicable

SOG - sample delivery group 0 - duplicate

OA- quality assurance sample T - triplicate

J- Estimated value below reporting limit

MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

PS Reporting Limit If EPS Reporting Limit

vocals
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B3 GW S03 64 GW SO1 B4 GW S02 B4 GWO1 B4 GW S03 B5 GW SO1 B5 GW S02
Sample Depth: 23.5' 44.8' 34.5 34.5' 26 39.2' 29'
Date Sampled: 09/21/99 09/28/99 09/28/99 09/28/99 09128/99 09/28/99 09/28/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF
B4 GW S02

Reporting
Field VOC Analyses Units Limit MCLBienzeie p~g1L 5=1 5 •NO ND . "ND .. .NA.:.. . ND , ND NO,.C.:i!
Tnchoroethene pg/I 2/1 5 ND NO . ND NA:. NO NO .' ND.:
Toluene pg/I. 5/1 1000. ND ND ND NA " .ND ND IND
Tetrachloroethene pg/L 2 1 1 5 ND ND ND NA ND ND ND
Carbon Tetrachloride pg/L NA I 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 511 700 ND ND ND NA NO ND NO
m,p-Xyienes Pg/I. 511 10000(Note1) ND ND ND , NA . ND ND ND
0-Xylenea ig/I. 511 10000 (Note l) ND ND ND, NA: ND ND. ND.
cisml.2-Dichloroehune pg/I. 5/5 70 ND ND ND -ONA NOND. ND ND
Irans-1,2-Dichlororethene pg/L 5/ NA 100 NO ND ND NA ND ND ND

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene pgJL 0 4 NA N NA ND NA NA NA
Trichloroethene pg/L 06 5 NA NA NA NO NA NA NA
Trichloromethane pg/L 0 5 None NA NA NA 0.9 NA NA NA
Tolue ne pg/IL 0.4 100 . " NA' NA ' -NA. IND : . .NA " >' NA. 7 NA
Tetradhloroethene pgI 1.1 5 NA NA NA- ' ND ' NA ' NA NA
CartnoTetrachlo ... .pg/IL 0.7 5 NA NA . 'NA . . 1.0 ' - NA. NA NA
Ethlybenzene Pg/L 0 7 700 NA NA NA ND NA NA NA
m,p-Xylenes pg/L 06 10000 (Note 1) NA NA NA ND NA NA NA
o-Xylenes pg/L 06 10000 (Note 1) NA NA NA NO NA NA NA
cis.l.2-Dichloroethene &g/I 0.5 .. 70 ... NA •'NA - -, - NA '""ND' NA-'-]' NA. NA

Notes
1 Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening

IPS Reporting Limit / EPS Reporting Limit

Voc.XIs
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B5 GW S03 B6 GW S01 B6 GW S02 B6 GW S03 B6 GW01 B7 GW S01 B7 GW S02
Sample Depth: 20' 21' 28' 38.5' 38.5' 21' 32'
Date Sampled: 09/28/99 10118/99 10/18/99 10/18/99 10/18/99 10/18/99 10/18/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF
B6 GW S03

Reporting
Field VOC Analyses Units Limit MCL
TBdenzne pp -7-N ..NO~ NOU~ NA NO NO

pg/. 21 5 ND. O NDO ND NA ND Oi N
Tolen .51 00. N N NONDDN NDO

Tetrachloroethene pg/L 2/1 5 ND ND ND ND NA ND N .D
Carbon Tetrachloride pg/L NA /1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 ND ND ND ND NA ND ND
rn... I, 5/1 10000(Note l) NO D N NO '.= D N J . ND> ND
.-Xyleres : . pg/IL 51I :10000 (Note1):. ND . NO N , O NA :...N

c.t2 othene . pg/I. .5/5 / .70 ND N NO NO : NA. ND
trans-i,2-Dichlororethene pg/L 5/ NA 1A NDO ND.Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene pg/L UT.4 5NA NA N
Trichloroethene pg/L 0.6 5 NA NA NA NA ND NA NA
Trichloromethane pg/l 0.5 None NA NA NA NA ND NA NA
Toluene pg/L 0.4 100 , , , NA : NA. NA " NA 'ND NA , NA
Tetr..il. •thene pg/IL 1A . 5 " . .".NA , NA NA.. !.;.NA .. '"ND. NA NAC Tow Pg/ .. 0.7 5 .NA NA NA : NA , ND% / NA NA
Etlybenzene 'pg/L 0.7 700 NA NA NA NA ND NA NA
mp-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA ND NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NO NA NA

si .. 2-Di.5Noroethene 0pg/L. 0.5 70 NA:A A. NA NA:< ND ' NA NA

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group. D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level

For reporting limits on field screening:
IPS Reporting Limit / EPS Reporting Limit

voc.xIs
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B7 GW S03 88 GW SO1 B8 GW S02 B8 GW S03 B8 GW S03 (D) B9GW S01 B9 GW S02
Sample Depth: 42' 20.5' 31.5' 44' 44' 21' 32'
Date Sampled: 10118/99 10/18/99 10/18/99 10/18/99 10/18/99 10/20/99 10/20(99Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

Reporting
Field VOC Analyses Units Limit MCIL

Trich .,roethee Ijg/L 2/I 5. NO.'s!.. :.v N: 2:2 NO1 .;,: .,, . , . . .. . ..Toluene ,. 51.- 1000 ., . ND D' NO NO N..O.D...........,........N KTetrachloroethene pg/L 2 1 5 ND NO ND ND ND ND NDCarbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NAEthlybenzene pg/L 5/1 700 NO ND NO ND ND ND NDm.p-Xyleies- -s,, . pg/1. /I . 10000 (Notel1) ND, N ND ,"" ND' ND' ND" '"NO
. ..Y.enes K.. K ,,pg/L' Si. 10000 (Noteli)i, ND NO . NDD NDNO 1D .ND'

51/5 5 . 7.... =,. , , D ND ....7 ND . . . .N NO . "ND NDtrans-1,2-Dichlororethene pg/L 5/NA 100 ND ND ND ND ND ND ND
Reporting

Laboratory VOC Analyses Units Limit MCIL
Benzene Pg[L 0. 4 5 NA NA NA NA NTrichloroethene pg/L 0.6 5 NA NA NA NA NA NA NATrichloromethane pg/L 0.5 None NA NA NA NA NA NA NA

Tokiueo .PK~''' 0.4 Kr ''100'' 4 NA2 1'NAV- NA"' ~ NA ' NAA NA K"WATetadlonTethe " 
,  

pg/ 11 N 'NA' .NANA N NA NA• .., A . .::.! . '. ,'NA" : ' ..2 ;: : , .' ....42 "N . . .. ..~~ ~.Carbon Tetrachtloride pg/I 0.7" , 5" ' NA r , "' A2 . KA NA' 'NA 'NA~E thlyenzene pg/L 0.7 700" NA NA NA NA NA NA
m.p-Xylenes pg/L 06 10000 (Note 1) NA NA NA NA NA NA NAo-Xylenes pg/iL 06 10000 (Note 1) NA NA NA NA NA NA NAc1,2-Oi .?l.roethen " , pg/ [,0 - ' .. -0' ..... . NA . . ... NA NA- NA NA NA

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

VOC.x1s
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B9 GWS03 B9 GW SO3 (D) B1OGWSO1 B1OGWSO2 B1OGWSO3 Bil GWS01 BlI GWS02
Sample Depth: 46' 46' 21' 32' 46' 18' 28'
Date Sampled: 10/20/99 10/20/99 10120/99 10/20/99 10/20/99 10/19/99 10/19/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

Reporting
Field VOC Analyses Units Limit MCL
Benzene NO.. NO. • 5 . " D ' ND:" ..O;. .. ;.<2" : ND "

p: I 2/1 . ' . . %2J.... .2J N O. ,2..2 2 ND ". NO.>:
Toliuen pg/ 5/1. 1000 NO ,ND ND . NO. , NDN D:,
Tetrachloroethene pg/L 2 / 1 5 ND ND ND ND ID ND NO
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5 1 1 700 NO NO ND ND ND ND NDm.p-Xyle. pg/. 511 10000 (Note1) ND ND ND NO N ': N . NO
o-Xylenes . g/L 01 10000(Notet) ND ND. NO ND; 'AND ND , ND
cis-1;2-Dichloroethene pg/L 515 .70 ND ND 13ND 3'1N :.
trans-1,2-Dichlororethene pg/L 5/NA 100 ND ND ND ND ND ND ND

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene tg/L 1 74 5 NA NA NA N
Trichloroethene pg/L 0 6 5 NA NA NA NA NA NA NA
Trichloromethane pg/L 0 5 None NA NA NA NA NA NA NA
Toluen .'.... . . " pg/L .4 I00. ' • NNAA . .... ..NA',. :NA'' NA NA NATeftralorethene 1.1 " 5 NA NA' NA:, NA NA NA NA'-Carbon Tetradhoride M &g/I. 0.7 5 ., NA .:NA - NA

:  
NA NA NA NA 'Ethlybenzene pg/L 0 7 700 NA NA NA NA NA NA NA

m,p-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA

scil-,12-Dichloroethene: pg/I. 0.5 70' NA ' NA ": NA. NA..... .N

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening.

IPS Reporting Limit / EPS Reporting Limit

voc.xls
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: 311 GW SO3 B11 GWS03 (D) B12 GWSO1 B12 GWS02 B12 GWSO3 B12 GW01 B13 GWSO1
Sample Depth: 42' 42' 21' 29' 43' 41' to 43' 18'
Date Sampled: 10/19/99 10/19/99 10119/99 10/19/99 10/19/99 10119/99 10/19/99

Sample Matrix: WATER WATER WATER WATER WATER WATER WATER
CONFIRMATION

SAMPLE OF
B12 GW SO3

Reporting
Field VOC Analyses Units Limit MCL

Benz : -- ,lr I ITT . ND NO NO, RD NO. ~ NA NO
Tolueane SI 5 100 0 :ND NO : NO:, ? :NO NOD ,NA : ND .
Tetrachloroethene pg/L 2 11 5 ND ND ND ND ND NA ND
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethtybenzene pg/L 5/1 700 ND ND ND ND ND NA ND
np-Xyees I 51 10000.(Note.I) " ND . NO -ND, ND NA 

'
NI .: ,ND:. '. -. ND .,:o

' 
N.....ND NN '~tN N;D ii: :(.

oXylen.s <PI 5111 10000 (Notel) .. N 2'40"NA NO
cas-1,2-iDkhoroeten Wg/ .515 7.117 ~ 19 NO 14~ 1 NA -N
trans-1.2-Dichlororethene pg/L 5/NA 100 ND ND ND NO ND NA ND

Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene pg/L 064 5 NA NA NA NA NA ND NA
Trichloroethene pg/L 0.6 5 NA NA NA NA NA ND NATrichloromethane Pg/L 0.5 None NA NA NA NA NA NO NA

Toluen.e ~pgL 0.4 ? -z G -10NA: :NA NA ~ NA NA NO ND
Tetrchooethee p/i 1.1 <5 << NA NA kA, 4 A -NA No, NA

CaboTtrchord :017 '5 NA NA A ' NAkAN NA
P1 0.7700 NA NA NA NA N A NDU N A

mp-Xylenes pg/I 0.6 10000 (Notel1) NA NA NA NA NA ND NA
o-Xylenes pg/I 0.6 10000 (Notel1) NA NA NA NA NA ND NA
ci-12 citttoroetthene Z: WL. O' 0.707 NA NA "A N A" NA.:; 6.6 '7.': NAW!

Notes
1. Total xylenes =10000 pg/I ND - nondetect
2. Detections over MCi-s in bold NA - not applicable
SDG - sample delivery group D - duplicate

CA- quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCI - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.Xls
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: B13 GWSO2 B13 GW SO3 C1 GWSO1 C2 GW SO1 C2 GWSO2 C3 GWSO1 C3 GW01
Sample Depth: 27' 40' 18.4' 24.91 18.5' 33.2' 33.2'
Date Sampled: 10/19/99 10/19/99 09/30/99 09/30/99 09/30/99 09/30/99 09/30199
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF
C3 GW S01

Reporting
Field VOC Analyses Units Limit MCL
Tcstooen ,• •. pg/L 511 5 : ND ,ND ND_ ' "NO, " '. ND ND: NATrichloroiethenep/ 211 S. '.i .. ND RD NA,: D

': ': ' 
...: .......'"... ; ... , " -

Toluene .. PgL 511 1000 NDOD ND ND 'NDO ND NA
Tetrachloroethene pg/L 2 / 1 5 NO NO ND NO ND ND NA
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5 / 1 700 ND ND ND ND ND ND NA
m.p-XytNes /I 511 10000 (Note l) 'ND ND ND ND .- ND , . 'ND . NA
o-Xyenes pg/L 5/1 10000 (Notel) 1)ND NDND_ N " ND NO., N , NA
cis-1.2-Dichloroethene pg/I.L 515 70 7 11 N D NO -'ND ;, " N '" NA.
trans- 1,2-Dichlororethene pg/L 5 /NA 100 ND ND ND NO ND ND NA

Reporting
Laboratory VOC Analyses Units Limit MCL
tenzene pg/L 064 5 NA NA NA NA NA NA ND
Trichloroethene pg/L 0.6 5 NA NA NA NA NA NA NTrichloromethane Pg/L 0.5 None NA NA NA NA NA NA 0.6 I

Toluari. pgI. 0.4-. 100 NA' NA 'NA 'NA KNA NA NDT lue t .. 1 .5 " ' " NA1 N NA A NA NA ''NA' NA 'NDC~o .T ~ ori .. p. lg/L:. . .:." :. =: ... NA."N .. ., .. . A, NA" .: ,; .::: N 'N.A 
.
,.:N.A' '':i

.  
.:,~ ! . NA. , L A ; : . .<, .. -D :

• . .' '::; .O . . A

Ethlybenzene pg/L 0.7 700 NA NA NA NA NA NA ND
mp-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA ND
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA ND
cislA12-Dichlo:ethene . pg/ . . -. ,70.,: ",..NA NA NA NAN..A:N

Notes
1. Total xylenes = 10000 pg/L ND - nondetect

2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
CA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.xls
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: C3 GW S02 C4 GW S01 C4 GW S02 C4 GW S03 C5 GWSOI C5 GWS02 C5 GWS03
Sample Depth: 20.1V 38.9' 30.0 22.5' 27 32 44'
Date Sampled: 09/30/99 09/30199 09/30/99 0930/99 10127/99 10/27/99 10/27/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

Reporting
Field VOC Analyses Units Limit MCL
Benen pI/L 5/1 5 "i.!iN N ' ii; .,. :!!i... "NO, .:'! ND i , :'; Nil! NO : ". " ii :, ND :: '

Tolueme P9 511 1000' NO ' ND' :,.'NO 'N:: ". N :.;lO, : - :ND :':.. N i O,'
Tetrachloroethene gL 21/1 5 NO NO "NO. NO .ND NO ND
Carbon Tetrach~loride p~g/L NA / 1 5 NA NA NA NA NA NA NA

Ethlybenzene pg/L 51 1 700 ND ND ND ND ND ND ND
mp-Xylees pg/L 511 10000 (Note l) NO ND ND O , ND ND ND

o-xylenes M&/ 511 10000 (Notel1) ND ND 2NO..>:. NO ND NDO i lsND
cis-1.2-Dichloroethene PM/L 5/5 70 NO NO NO D:... ND " No NO ND.
trans-1.2-Dichlororethene pg/L 51 NA 100 ND ND NO ND ND ND NReporting
Laboratory VOC Analyses Units Limit MCL

Benzene pg/L 04 5 NA NA NA NA NA NA NA
Trichloroethene pg/IL 06 5 NA NA NA NA NA NA NA
Trichloromethane pg/L 05 None NA NA NA NA NA NA NA

. ... .. .1 0 ... ... ... NA . •N ' NA N.A.' .. A.NA .-:..!.:.

Ethlybenzene pgiL 0 7 700 NA NA NA NA "NA NA NA
mp-Xylenes pg/IL 0.6 10000 (Note 1) NA NA NA NA NA NA NA
o-Xylenes pg/L 06 10000 (Note 1) NA NA NA NA NA NA NA
csA1,2Diciloroethene. I'; 0.5 . . .0705 " • NA , NA '. .! NA NA', " 

N A  
NA 'NA

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening

IPS Reporting Limit I EPS Reporting Limit

voc. xls
01/24/2001 
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: C5 GW01 C5 GW1 1 C6 GWS01 C6 GWS02 C6 GWS03 C7 GWS01 C7 GWS02
Sample Depth: 42' to 44' 42' to 44' 27' 37' 46' 20 29'
Date Sampled: 10/27/99 10/27/99 10127/99 10/27/99 10/27/99 11/02/99 11/02/99
Sample Matix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION DUPLICATE
SAMPLE OF SAMPLE OF
C5 GWS03 C5 GWS03

Reporting
Field VOC Analyses Units Limit MCL

Betzee .. pg/I. 2/1.. N A:. : .NA •A .ND . ND ND ': .NDNO
T... .ohee 4L .2.1 5 •A. NA NO ND NO 4D ND,:
T , ,, , 

,  
A,, NA ND ND ND ,ND NO

Tetrachloroethene pg/L 2/ I 5 NA NO ND ND ND ND
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 NA NA ND ND ND ND ND
mp:Xyienes " pg/I. 51.'1 10000 (Notel) NA. NA ND 'ND ND ' . ND ND

,isn12-Oitoroethen " 5e : 0.: ) NA 1 N,:,NA NO, N ND
'51 70N AN OND' ~~ ND ,' ND

trans-1.2-Dichlororethene pg/L 5/NA 100 NA " NA ND ND ND ND ND
Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene pgfL U, 5 N-D ND NA NA N NA NA
Trichloroethene pg/L 0.6 5 ND ND NA NA NA NA NA
Trichloromethane pg/L 0 5 None 0 6 0.6 NA NA NA NA NA

Toiee;' ~ ~ 'p/' 0.4' '100't . '' ND.' NDO 7NA5,. 'NA ' NA,. !NA' 7: NA
Terhlretee >3'p gI. 115' " N ND NA,' NA NNA, , N

C..r..n.Tetrachiorde 1-1.pg1I 0.77 5 ND K NO NA - NA . , NA : NA' : 
<  

NA
Ethlybenzene pg/L 0.7 700 ND ND NA NA NA NA NA
m,p-Xylenes pgIL 0.6 10000 (Note 1) ND ND NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) ND ND NA NA NA NA NA
cis-t.2Z; or6ethene ">." g/L, .0.5". T; 70 N '. ND O.. .NA NA ..... NA.. ".NA . ,. ..

Notes
1. Total xylenes = 10000 pg/L NO - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
CA - quality assurance sample T - triplicate

J - Estimated value below reporting limit
MCL -EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.Xls
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: C7 GWS03 C7 GWS03 (D) C7 GW01 C8 GWS01 C8 GWS02 Co GWS03 C8 GW01
Sample Depth: 38' 38' 36' to 38' 15' 24' 34' 33' to 35'
Date Sampled: 11/02/99 11/02/99 11/02/99 11102/99 11/02/99 11/02/99 11/04/99
Sample Matdx: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION CONFIRMATION
SAMPLE OF SAMPLE OF
C7 GWS03 C8 GWS03

Reporting

Field VOC Analyses Units Limit MCL

• ,, ....................................................... : ,, ::., ,: ... .Trtc~tioroethene ' i/' 211 NO NO, NAD NO .N i,::::;NO~~ >~ND NAToluene M&l~I 5/1. '1fob 5'. NA'D.K' N,7~-'~;'J,
Tetrachloroethene pg/L 2 1 5 ND ND NA 3 4 6 NA
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 ND ND NA ND ND ND NA
mp-Xylenes' " .pg.L 511 1.0..(;tel) .. ND 'ND - NA ND, W ' NA
O-Xy , ,,,, PlA

,,  
5/1 1000(fote I) ND NO ,'5j < ........... <5,"5 NA

cis-12-Dichtoroelhene,
: 

:, g/t ,,515 ND ND NA ND NDO' ND NA
trans- 1,2-Dichlororethene pg/L 5/NA 100 ND ND NA ND ND ND NA

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene Pg 1 " 5 NA NA NO N
Trichloroethene pg/L 0.6 5 NA NA ND NA NA NA ND
Trichloromethane Pg/L 0.5 None NA NA ND NA NA NA ND
Tolueneg 0.4' '100 •NA .' .'NA 04 NA N

D.....
. ... . .5; NA' . NA • A' NO

pg. .0.7 700 NA^: N '. .
EthlybenzeneNA NA NO NA NA NA ND

m,p-Xylenes pg/L 06 10000 (Note 1) NA NA ND NA NA NA NO
o-Xyenes pg/L 0.6 10000 (Note 1) NA NA ND NA NA NA ND
jdi" 12-Dihldroethere" 1 U', 0.5', 7'7T3. < " 2'NA 7'""' "NA' W.: ~ A "~~ A"' 'NA'" ~ ~NO
Notes
1. Total xylenes = 10000 pg/L ND -nondetect
2. Detections over MCLs in bold NA -not applicable
SDG -sample delivery group D - duplicate
CA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.xls
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: C8A GWSO1 C8A GWSO1(D) D1 GW SO1 D2 GW SO1 D2 GW S02 D3 GW S01 D3 GW S02
Sample Depth: 35.2' 35.2' 21.9' 35.2' 25' 43.9' 34'
Date Sampled: 11/04199 11/04199 09128/99 09/28/99 09/28/99 09/29/99 09/29/99

Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

Reporting
Field VOC Analyses Units Limit MCL
B zene, ' . . ... .... T . .5 ... .ND ND O.
T.-'i.roetheie .pg/L 21.1 .. ND . ND!. <" ND : , NDO "< ND, . *>i<ND' . ND
Tolu" 'g/L 511 . 1000 "ND "ND ND : ND NO NO ND:.
Telrachloroethene pg/L 211 5 NO NO N.. N NO NO NO
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 NO NO NO NO NO NO NO
M.p-Xylenes pg/IL 5/1 10000 (Note l) ND ND ND' NO: ND : ND ND ,
o0Xylees.. pg/I 511 .10000 (Note :) ND ND NO : NOi : ND ND..
cis-12-Dichloroethene 5 pg/L 5N5 .' 70"z 'ND NO _ND NO" ,NO
trans-1.2-Dichlororethene pg/L 5/NA 100 NO NO NO NO NO ND ND

Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene pIg/L 0 4 5 NA NA NA NA NA NA NA
Trichloroethene pg/L 06 5 NA NA NA NA NA NA NA
Trichloromethane pg/L 0.5 None NA NA NA NA NA NA NA

Toluen~J , g/I, 0.4 ~ ,100 ,2 NA., 14A, /''NA' ' NA ~ ~ NA" A~~ "N ,
Tetrachlo..et.he ' Pg .1 5K,2' ', NA'" ' NA ,' NA ,, 'A "NAA kA. NA, " '.. NA..
CarbdonTetrac ", lhde" W." W " I': 0.7 , " 5'" 1 N NA NA NA
Elhlybenzene pg/L 0.7 700 NA NA NA ...m,p0Xylenes 7g/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA
o-Xylenes pg/IL 06 10000 (Note 1) NA NA NA NA NA NA NA

o-Xyle.nes pg/ 05 .'70.ole. NA'NAANAANA NA NA:NA

Notes
1. Total xylenes = 10000 pg/L NO - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: D3 GW S03 D4 GW SO1 D4 GWO1 D4 GW1 1 D4 GW S02 D4 GW S03 D5 GW SO1
Sample Depth: 26 40.4' 40.4' 40.4' 29.5' 19 39.7'
Date Sampled: 09/29/99 09/29/99 09/29/99 09/29/99 09/29/99 09/29/99 09/29/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION DUPLICATE
SAMPLE OF SAMPLE OF
D4 GWSO1 D4 GWSO1

Reporting
Field VOC Analyses Units Limit MCL
Benze.e. . ' , "S7" :.. F '%, -.... " . N
Tr..loroeme 1 PgL 21 5>N 2 ,NA . NA <2J.. Ni N
Tok .. . pgt.. 511 , 1o0o ND ND" NA NA ,, . NO ND :SJ
Telrachloroethene pg/L 2 / 1 5 NO 2 NA NA ND ND ND
Carbon Tetrachloride Ig/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5 / 1 700 NO NO NA NA ND ND <5J
n.p I -XIanrs PgL. 5t1 .>1 (Note 1) ND NO NA' NA IND ND' ... .

o-jrete . j~t /I .10 0,10(NOt 1): NO NO% NA ' N2A> N ND NO
cIa,2-Oo :o"e"pg/L , 5/5 - 70 ' ND , ND NA. " NA .N ,ND 'NO
trans- 1.2-Dichlororethene pg/L 5/NA 100 NO NO NA NA NO ND NO

Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene pg/L A 5 NA N NA NA NA
Tnchloroethene pg/L 0.6 5 NA NA 0.9 0.8 NA NA NA
Trichloromethane pg/L 0.5 None NA NA NO ND NA NA NA
T . : .. " Tluene"i OWI 0.4 100, , ' NA' NA ND' ND NANA N N "
Tt~ditoTethe.n .:.:L- 1.1, ; 5" NA NA 'ND NO NA' A NA
.. . . . . . ... . .,to• .d."- . . ..:. 0.7 5 'NA '. s' NA N kN I NA . NA , NA

Ethlybenzene pg/L 0.7 700 NA NA NO ND NA NA NA
m,p-Xylenes pg[L 0 6 10000 (Note 1) NA NA ND ND NA NA NA
o-Xylenes pIgIL 0.6 10000 (Note 1) NA NA ND NO NA NA NA
cts~1.2-Dll ',,tee ;" , ipg/L2 . 0.5..". ''70 %' -, NA'. NA, ND" 'ND . " NA , .N

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA -not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limt
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: D5 GW S02 D5 GW S03 D6 GWS01 06 GWS02 06 GWS03 06 GWO1 06 GW1 1
Sample Depth: 29' 19.5' 21' 30.5' 41' 39' to 41' 39' to 41'
Date Sampled: 09/29/99 09/29/99 10/22/99 10/22/99 10/22/99 10/22/99 10/22/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION DUPLICATE
SAMPLE OF SAMPLE OF
D)6 GWS03 D6 GWSO3

Reporting
Field VOC Analyses Units Limit MCL

.enzene .... 5. 5. NO N ND, No HA-" T:U< iTTA : "  
•-

Trichloroethwte W&/I 211 5 0~ . NO <2J ~ J~~j NA ~ NA
Toluene g/. 511 1000 NO.. Nb : NO ND 6 : O = I NA . NA
Tetrachloroethene pg/L 211 5 ND ND NO <2J 2 NA NA
Carbon Tetrachloride pg/L NA 1 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 <5J NO NO NO ND NA NA
m.p-Xylenes pg/IL 511 10000(Notel) . ND O. , NO

"' 'ND NA . 'NA
o-Xylenes pg/I. 511 10000(Notel), NDD V. . IN0 N NO, INA NA
cis-1.2-Oichloroethene g 515 70 ND : N. IN : D NO . NO NA NA
trans-l.2-Dichlororethene pg/L 51 NA 100 ND ND NO IND NO NA NA

Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene pg/L 05 NA N NA N • N ND
Trichloroethene pg/L 06 5 NA NA NA NA NA 1.2 1.1
Trichloromethane pg/L 0.5 None NA NA NA NA NA NO ND
Toluene. ... " . . 0 : . ." N ": , :: 04100 .NA INA A 7 NA. NO, O'--:

VgL t 1NA I NA NA -. ,
Ethlybenzene Pg/L 0.7 700 NA NA NA NA NA ND ND
m.p-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA ND NDo-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA ND ND
c16 l,2-Oidildeheee . g/. 0. ">>' 707- 2~~A ~ NA' I, ' A'M "NA NA NONOP

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level

For reporting limits on field screening
IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: D7 GW S01 07 GW S02 D7 GW S03 D8 GW S01 D8 GW S02 D8 GW S03 D8 GW S03 (D)
Sample Depth: 21' 31' 45' 201 31' 43' 43'
Date Sampled: 10/21/99 10/21/99 1021/99 10/21/99 10/2199 1021/99 10/21/99

Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

Reporting
Field VOC Analyses Units Limit MCL
Benenne IJ)L 511 RN , •. . R...,.. " N..:OSNONO .NO .NO .-
Trihdioroethene .g/ 211 5 ND .. ND..... . .. :..<.j' - .

Toluenve PIA 5/1 1000 ND ND: ND: ND ND <JN< 5Tetradhloroethene pg/L 2 1 1 5 ND <2J 2J ND NO ND ND
Carbon Tetrachloride Pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/I 700 NO ND NO NO NO NO ND
mW;p-Xytens pg/L 511 10000(Note 1) ND ND ND : ND ND ND ND >
o-Xyjenea. pg/ 5/I 10000(Note t) NO ND ND.. NO . ND ND ND
cis-1.2-Oidrloroetrene pg/I. 5/5 70 ND 6 5 .NO 9 " 22
trans-1.2-Oichlororethene pg/IL 5 / NA 100 ND NO NO ND NO ND ND

Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene Pg/L 0 47 5NA N
Trichloroethene pg/L 0 6 5 NA NA NA NA NA NA NA
Trichloromethane pg/L 0.5 None NA NA NA NA NA NA NA

Toguene. .0.4 100 NA' NA. z NA NA"',
Tetraicloroethne g/I '. 1.1 .. 5 NA. NA. NA"A.ANA NAN" NA,
CNrbon dr cNorid 0.7 . 5 NA' NA' " .... NA.NA , NA,
EthIybenzene pg/L 0 7 700 NA NA NA NA NA NA NA
m,p-Xylenes pg/L 0 6 10000 (Note 1) NA NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA
Ci9A1.2-Dichloroethene 0pg/ . .S • .. .. 70 NA :NA NA , . .NA:. NA' NA:', : A "

Notes
1. Total xylenes = 10000 pg/L NO - nondetect
2 Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening.

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: D9 GW S01 D9 GW S02 D9 GW S03 D1OGWSO1 D10 GW S02 D10 GW S03 D1OGWO1
Sample Depth: 30' 40' 54' 29 39' 52' 50' to 52'
Date Sampled: 10/21/99 10121199 10121199 10/20/99 10/20199 1020/99 10120t99

Sample Matrix: WATER WATER WATER WATER WATER WATER WATER
CONFIRMATION

SAMPLE OF
O0 GWSO3

Reporting
Field VOC Analyses Units Limit MCL
Bezene. - IjW 51.T~ ND ~ ND, NVT~,. NO ~ NO~T ~ "WT~
Trichior'ethene : ig/L 211. , " S. ND ': , ND'., ND N } ND O <D NA,
Toluene P 5 . ./" 1 . 1000 "ND I tNNDNO ". ND.. NA
Tetrachloroethene pg/L 2/1 5 ND NO NO ND NO ND NA
Carbon Tetrachloride pg/L NA/ 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 ND NO ND ND ND ND NA

p-1X .ylees. g . .511 (Note.1) . ND " . ' ND ND'
,  

ND ND: ND NA
o-Xylenes,. pg; 11, 10000 (Notel) >N ND

:
ND' NND ND NO.ND .. . .ND... A

.cis-12-Dichloroethene ' .. L' 5i5. " . .,70 ' , " . :'. : N1 '0 ND 22 21  9 25 A
trans-1,2-Dichlororethene pg/L 5/ NA 100 ND NO ND ND ND NO NA

Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene pg/L 4 5 N NA NA AR NA IN
Trichloroethene pg/L 0.6 5 NA NA NA NA NA NA NO
Trichloromethane pg/L 0 5 None NA NA NA NA NA NA NO
Tolule" " . pg/L 0.4. V, .. 100 1'' '1 NA ' " *.NA,. _A' NA'NA "" NA NA. NDA'.. 7Y 'N

Terioretlteej ' gIx i)' ' ,~S "~~~ NA NA l'', kA NjN* D'A'~" N
Cabo Terclrdew"07NA fi.'~ A NA. ' NA'NSpIL. .7; 70 NI NA

Ethlybenzene pg/If 0.7 70N' NA NA NA NA NA ND
m.p-Xylenes pg/I 0.6 10000 (Noel1) NA NA NA NA NA NA ND
o-Xylenes pg/I 0.6 10000 (Notel1) NA NA NA NA NA NA NDcisl4'2-OIchloroetrid'''~"''p/"''.. "" 70 "' 'N' '"'NA" " NAy '"''A' ,N' " 9

Notes
1. Total sytenes = 10000 pg/I ND -nondetect
2. Detections over MC~s in bold NA -not applicable
SOG - sample delivery group 0 - duplicate
CA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCI - EPA Masimum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: D10 GW11 D1 GWS01 DlI GWSO2 Dl GWS03 D11 GW01 D12 GWS01 D12 GWS02
Sample Depth: 501 to 52' 24' 35' 50' 48' to 51Y 15' 24'
Date Sampled: 10/20/99 10121/99 10/21/99 10/21/99 10/21/99 10/22199 10/22/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

DUPLICATE CONFIRMATION
SAMPLE OF SAMPLE OF

Reporting D1OGWSO3 D11 GW S03Reprtng

Field VOC Analyses Units Limit MCL
Benzene. -. . .pL 511 .. . 5 . NA. N 7 N N . NA . N ND
Tridiloroellhene pjg/L '211- <~ ' ." 1, ,Y R ND ~ ND- N NO~ .' NDTohjne '-- pg. '5/.1 y' 1000 - NA -~. ~ <b4~; ~ ND -NO, Nk .1: " ' ND 1 ND~Tetrachloroethene pg/L 2/1 5 NA ND ND N.. NA ND NDCarbon Tetrachloride pg/L NA/ 1 5 NA NA NA NA NA NA NAEthlybenzene pg/L 5/1 700 NA ND ND ND NA ND ND
m.p-Xylenes pg11. .51 V 10000 (Note)' NA NO ND '- NO NA ~ 'NDp'Xyen : - p:Ig/li  :511 :1O000(Notel): ! :NA " ND ' ? 'NONO' ND' -:>;"NA "- N..' ND 

"

C12.Oichloretfehe . g/L :515-' • 70 ., "NA. ' N . ., ND. 8;- , '. A . . ,.N.!--. '.5,trans-1.2-Dichlororethene pg/L 5/NA 100 NA ND ND NO NA ND ND
IReporting

Laboratory VOC Analyses Units Limit MCL
tenzene pg/L 0.4 5 ND NA NA NA ND NA NA
Trichloroethene pg/L 0.6 5 ND NA NA NA ND NA NATrichloromethane pg/L 0.5 None NO NA NA NA ND NA NAT olu e n e: .::!: : .' .gO /L .: . 0 .4 . . 1, ; .'. 00 ,:.. .: . " .. N O -'; ,. i: .,~ N A :: N A": , N A N D ' ... N A N A..

Carbon Teaioride " .- p/I. 0.7 ' ' N ' NA '',NA "-,. NA " ........ NDNA -NAEhlytben ene "Ipg/l 0.7 700 ND NA NA NA ND NA NAm,p-Xylenes pg/L 0.6 10000 (Note 1) ND NA NA NA ND NA NAo-Xylenes pg/L 0.6 10000 (Note 1) ND NA NA NA ND NA NAcia71,2-Dichoi thc; pg/. . , 70 : 7. . NA -h" .  
NA. ,5 NA NA.

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: D12 GWS03 D13 GWS01 D13 GWS02 D13 GWS03 D13GW01 El GWS01 E2 GWS01
Sample Depth: 39' 18' 32' 42' 40' to 42' 24' 35'
Date Sampled: 10/22/99 10/25/99 10/25/99 10/25/99 10/2599 11/02/00 11101/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF
D 13 GWS03

Reporting
Field VOC Analyses Units Limit MCL~zne-NO ~ ~. NO NO NO

To PgI 511 1000ND' NO NO N 4A I NDO....Tetrachloroethene pg/L 2/1 5 ND NO ND ND NA ND ND
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5 / 1 700 ND ND ND ND NA ND ND
m.p-Xytenes Pg/L 511 10000 (Note l) ND z .."ND . : NO ' D. NA'
.-Xytere : pg/L 511 10000(Note1) ND "NO ON " O N IND,as-1l2-idhloroethene. . , Ig/I 515'S 70 .. .':3 * . ;•:. ND< ..... < = ND ..:;:'. .. "":NA 

; 
' ~;. NDiiA'= ND'sr "

trans-1,2-Dichlororethene pg/L 5/NA 100 ND ND ND ND NA ND ND
Reporting

Laboratory VOC Analyses Units Limit MCL
enzene pg/L 5, 5 NA NA NA N ND NA N

Trichloroethene pg/L 0.6 5 NA NA NA NA ND NA NA
Trichloromethane pg/l 0.5 None NA NA NA NA ND NA NA
Toluene .'" 0.4 - - - 00' NA . NA . " ' . NAf .NA.' NO ' NA . -NA
Tetraloroethene - 5 NA *NA NA; 14 ANACarbT trchloride. P 0 5 NA NA KNA *NA ~ DNA N

Lkbneepg/ 0 700 NA N AN NO NA NAm,p-Xytenes pg/I 06 10000 (Notel1) NA NA NA NA ND NA NA
o-Xylenes pig/I 0.6 10000 (Notel1) NA NA NA NA ND NA NA

cis'l ,2O;,ri.e' p/ 0.5 70 - NA NA ANA A '2:4 NA' P

Notes
1. Total xylenes = 10000 pg/I NO - nondletect
2. Detections over MCLe in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate

J-Estimated value below reporting limit
MCI - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: E3 GWS01 E3 GWS02 E3 GWS03 E4 GWS01 E4 GWS02 E4 GWS03 E4 GWS03 (D)
Sample Depth: 26' 34' 42' 25.5 32 43.5 43.5
Date Sampled: 11/01/99 11/01/99 11101/99 11/01/99 11/01/99 11/01/99 11/0199
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

Reporting
Field VOC Analyses Units Limit MCL

tinien 211' -- 7- .5 No.~ .. ~ U NOl NO NOTBi- ot.,11 3:1-... . N .- :.::NU ' . : N2 , ".<NO:.* .' S
.

.NDND.:.NO NO N : ND
ID 100 ND N N & N O 'ND 'NOTetrachloroethene pg/L 2/1 5 " N D ND NO ND ND ND ND

Carbon Tetrachloride pg/L NA/ 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 ND ND ND ND ND ND ND
mpXytees.., .5 1.g/I 1 5/I 1..000.(Notel) 'ND . ND ;7'NO'. ."ND.' . ND , NDO*.. .. ND,
o-Xy s.' .. " pg/L : i/ Oi 0000(Note 1) D N D NO NON N ND NO
is-1l2-Oichlorethene " Jg/L .515, '. "D70 ND. NO. NO "'"ND ND Ntrans-1,2-Dichlororethene pg/L 5 NA 100 ND ND ND ND ND ND ND

Reporting
Laboratory VOC Analyses Units Limit MCLBenzene pw/ 5, AN N AN

Trichloroethene pg/L 0.6 5 NA NA NA NA NA NA NA
Trichloromethane pg/L 0.5 None NA NA NA NA NA NA NATok ..rie, - g ' I, )'0.4-'.>' 100 . , NNA '...NA,. Nk' NA NA' NA
T.:. .I l . " . . .5 ". . NA . KA ':",NA NA' A'"NA NAC " I . .0.7,' ''5' .NYNA33 'W ' . K': NA':'"* - . ,:! ",$. 3
Ethiyenzen" pg/I 0.7 700 NA NA NA NA NA NA NA
m,p-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA

7l,2-0idllo5ethene>, .g/L : :05 . 70 , .NA: NA.'.'' NA' NATO: .NA NA N.

Notes
1. Total xylenes = 10000 pg/IL ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
CA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: E4 GW01 E5 GWS01 E5 GWS02 E5 GWS03 E6 GWS01 E6 GWS02 E6 GWS03
Sample Depth: 41.5' to 43.5 24' 31' 40 26' 35' 44'
Date Sampled: 11/01/99 10/29/99 10/29/99 10/29/99 10/28/99 10/28/99 10/28/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF
E4 GWS03

Reporting
Field VOC Analyses Units Limit MCL
Benzene ... I - -5 - . .7 NA.. N NO NO ND NO .. : .ND.
Trichloroethene K/ 211 5 NA, ND ND , . NO . NO . N
ToleNe ,g/, D 51 1000 'NA, N NO NO NO ND' ND
Tetrachloroethene pg/L 2 1 1 5 NA ND O ND O. ND ND
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 NA ND ND ND ND ND ND
m'p-Xylenes pg/I. 511 l0000 (Note l) NA, ND.:D N NO.. NO NO ' .. . ND
o-Xye Ipg/L 5N1 tONO N(Notel) NA: " ND ND ND "NO ,"ND : ND
cis-1.2-Dichtoroehene pg/l 5/5 70 NA ND ND . " N:.. ND' .. NDO N.
trans-1,2-Dichlororethene pg/L 5/NA 100 NA NO ND ND ND ND ND

Reporting

Laboratory VOC Analyses Units Limit MCI
Benzene pg/L T 5 N N NA NA NA NA
Trichloroethene pg/I. 0 6 5 ND NA NA NA NA NA NA
Trichloromethane pg/l 0 5 None ND NA NA NA NA NA NA
Touee~-~ ) pg/L:.. 0.4 , ;100 NO , AN' ~ N A ~NA NA'Te......L : .W DNA ... :. . NA 'A NA" NA

Carbo~n Tetrilonde 0.7 5 ' AN NA:~ NA NA - NA
/hlyb.nzene Pg/L 0.7 700 ND NA NA NA NA NA NA

m.p-Xylenes pg/L 0.6 10000 (Note 1) ND NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) ND NA NA NA NA NA NA
d.1,2-DdicJl1roethe :.' pg/I.:. i..0.5"'' I :"70 .:, .:,ND ;l, NO NA . NA '. . NA,''. . NA. . NA. .. . NA,

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate

QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: E6 GWS03 (D) E7 GWS01 E7 GWS02 E7 GWS03 E7 GWO1 E7 GWl 1 ES GWS01
Sample Depth: 44' 22' 31' 40.5 38' to 40' 38' to 40 20'
Date Sampled: 10/28/99 10/29/99 10/29/99 10/29/99 10/29/99 10/29/99 10/26/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION DUPLICATE
SAMPLE OF SAMPLE OF
E7 GWS03 E7 GWS03

Reporting
Field VOC Analyses Units Limit MCL
Benzene pjgL 51NO NDO' ... N NA . NA . NO .*
Tlrichloroet'tie pg/ N 2/1 .. " <2J " . . . .ND . . . .NA. .A.. . ........
Toluene , pg/L 5/1 1000 ND ND " ,. ND': ,'.<. ND . NA NN"> N.
Tetracthloroethene pg/L 2 1 1 5 <2J NO NO ND NA NA ND
Carbon Tetrachlionde Wg/L NA 1 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/l 5 1 700 NO NO ND ND NA NA ND
m.p-Xylenes pg/I. 5/1 10000 (Notel1) NO ND N :.>. ND NA ~ >NA 'ND
m-Xylens pI. 5/1 10000 (Note l) ND ND . ND.. : .'> ND NA . . NA ND
cis-1,2-ODhlroethene pg/. 515 70 ND ND NDy:.Si" ND : > NA ' ,NA ,' ND,
trans-1,2-Dichlororethene pg/L 5/NA 100 NO ND ND ND NA NA ND

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene Vg/L ITT- 5 ------ NA NA NO DN
Trichloroethene pg/L 06 5 NA NA NA NA ND NO NA
Trichloromethane pg/L 0 5 None NA NA NA NA ND NO NA
Toluene .:. ." , pg/Il 0.4 100. . .NA '" NA' " NA ': : NA, >. ND ' ;" '" 'ND K' ..N .
Tellachlootenes 5p~ ~ NA" NA'' NA >~ NA, 

1 ~ N > " 'ND; NTtichloide : . 'pg/I. 0.7 ' 5 NA NA' N NNA > ' > : 'D r.: ..... ..
Etybenzene pg/L 0.7 700 NA NA NA NA ND ND NA
m,p-Xylenes pg/L 06 10000 (Note 1) NA NA NA NA ND ND NA
o-Xylenes pg/L 06 10000 (Note 1) NA NA NA NA ND ND NA
cis-,l,2-Dichlobroethene .. 'g/I. ..57 .. NA " NA. NA !A NA.. ND " 'NO ' NA ..

Notes
1 Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group Q - duplicate
CA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening

IPS Reporting Limit / EPS Reporting Limit

voc.xls
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: E8 GWS01 (D) E8 GWS02 E8 GWS03 E8 GWO1 E9 GWS01 E9 GWS02 E9 GWS03
Sample Depth: 20' 32' 45' 43' to 45' 18' 31' 42'
Date Sampled: 10/26/99 10/26/99 10/26/99 10126/99 1026/99 10/26/99 10/26/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF
E8 GWS03

Reporting
Field VOC Analyses Units Limit MCL

T oroethewe pg/L O2/1 N NA NO ND ND ND
Toe d pg/IL .511 10O A NO AN ND N NA NO NATetractloroethene pgI 2/1 5 ND ND ND NA ND ND ND
Carbon Teirachloonde pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 ND ND ND NA ND ND NO
mrip-Xyienea g/ 51.1 10000 (Nol )' NO ~ .:7NDO7i ND ~NA '' NO" NDO NDO'~-Xyiene5 gf. 51' 10000O(Note 1) ~ ND :ND,~ ND O . NA'' .jK ND.O ~ ' NO K'ND,
cisA2-Dichloroethene " g/I .5/5 - .- '7) :.. . ND 

,  
.1ND. NA K70 ND ND N- NO:ND.

trans-1,2-Dichlororethene pg/L 5/ NA 100 ND ND ND NA ND NO NO
Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene pg/L 06 5 NA NA NA ND NA NA NA
Trichloroethene pg/L 0 6 5 NA NA NA ND NA NA NA
Trichloromethane pg/L 05 None NA NA NA ND NA NA NA

CiirborTetirachlor'ide: . PlY. 0. :'p /.;:.:.:.7i i :: 5":" ' .:. .:N :. . "N :: .: : NA NA .", : , i:ND .NAi : kA;:.::: .NA: " : ";; " :ii ::!iI !!:
Etlybenzene pg/L 0J7 700 NA NA NA NO 14A NA NA
m,p-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA ND NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA ND NA NA NA
cis-1,2-Dichltoroethibne pg/I 0.57.. . 70 . NA '. NA7 NA ND: , NA

'  
. NA 'NA

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level

For reporting limits on field screening:
IPS Reporting Limit / EPS Reporting Limit

voc.Xls
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: E9 GWSO3 (D) El0 GWSOt El0 GWS02 El0 GWS03 F1 GWS01 F1 GWS02 FI GWS02 (D)
Sample Depth: 42' 21' 32' 44' 26 40.5' 40.5'
Date Sampled: 10/26/99 10/26/99 10/26/99 10/26/99 10/28/99 10/28/99 10/28/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

Reportin.

Field VOC Analyses Units Limit MCL

lf 51 D . ND .Trichlct'oetne . .. 511 ",:,211 5 .r . ND .:: ND N' ND 2J <2JN
Toluene, 1000 ** NJ ~.. iNO~,. ND oN' ND N D NNOTetrachloroethene pg/L 2 / 1 5 ND ND ND ND ND 3 3
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 ND ND ND ND ND ND ND

,P-Xyln . , p .... 511 10000 (Note l ) ND ' . :..&'NDO .: . :.':NO;: . ND' NNNDO
o-Xytenes p SI 51,-. 0(Nt 1) NO NO NO.>W.ND' 'D NO~

NO NO NDO.

cis:1.2-Dihlrothenre pg/I 5/56 70 NO ~NO'~ ' ND, N<., NO NDO
trans-1,2-Dichlororethene pg/L 5/NA 100 NO NO NO ND ND ND NDReporting

Laboratory VOC Analyses Units Limit MCL
Benzeene pg/L 04 5 NA NA NA NA NA NA NA
Trichloroethene pg/L 0.6 5 NA NA NA NA NA NA NA
Trichloromethane pg/L 05 None AA NA NA NA NA NA NANA
T......1 ........ q.4 "00 R NA' ' >N;' NX NANA:-

Carbon Tetrachloride p9/I. 0.7 4'5; '. NA" ~'.N'~ '' NA ~ 'NA:" NA>4 , A.Ethlylbnzene pg/I 07 700 NA NA NA NA NA NA NAm,p-Xylenes pg/L 06 10000 (Note 1) NA NA NA NA NA NA NA
o-Xylenes pg/L 06 10000 (Note 1) NA NA NA NA NA NA NA
Ciol;2.Dichloroethene 'p g/ ' '. "0.,

, " 
:: 70 " ' '.NA . . NA' :. . NA . i-'NA- ',NA : NA, NA

Notes
1. Total xylenes = 10000 pg/IL NO - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

vOC.xIS
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: F2 GWS01 F2 GWS02 F3 GWS01 F3 GWS02 F4 GWS01 F4 GWS02 F5 GWS01
Sample Depth: 26' 43.5' 27' 44.5' 24' 39 24'
Date Sampled: 10/28/99 10/28/99 10/28/99 1028(99 10/27/99 10127/99 10/27/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

Reporting
Field VOC Analyses Units Limit MCL
Benzene, ' 5 T-- 3 ~ NOT N ." N NO NDTrichloehee pg,." 211 :5..2. .N '-.. N. ND .... : "!:: :. ND'; i : "2J 7' ;." -K ND .'(- : ::".; ' ''' D " Kj
Toluene

! 
.. pg/ 511 1000 '.ND NO.ND. ND '> ND "2" 

2
K:,- , NO N.ND, ND.

Teirachloroethene pg/L 2 1 1 5 ND 2 ND "2J ND 3 ND
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5 / 1 700 ND ND ND NO ND NO ND
m p-Xylenes , . pg/. 511 10000(Note 1) ND ' .: ND . ,.K ND'.':. ND :<'< -"ND . .. ND ND.:
o-Xytee g/. 5/1 00W (Notel) ND . ND~iKK : ND NO NO ND ND
c.... .....co1,2 thene , pg/L 515 70. ' ND N . ' ND NO NO ND ND '
trans-1,2-Dichlororethene pg/L 5/NA 100 ND ND ".' ND ND I ND ND ND

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene pg/L 064 5 NA NA NA NA NA NA NA
Trichloroethene pg/L 06 5 NA NA NA NA NA NA NA
Trichloromethane pg/L 0.5 NoneAAN NA NA NA NA NA NA NA

'pg/I. , itVbt'rd A 0.7 K5 ' ' NA NA, < NA- 'NA 'K' ' A'''~ 'NA NAV>Elhlybenzene " pg/L 0.7 700 NA NA NA NA NA NA . NA
mp-Xylenes pg/L 06 10000 (Note 1) NA NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA
,cis-1,2Zichlrcoefthe'' " glZ'0.< :"'K70 '<7"' NA NA ' NA NA<K NA' .< ". A NA

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SOG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate

J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.xls
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: F5 GWS02 F5 GWS02 (D) F6 GWSO1 F6 GWS02 F7 GWS01 F7 GWS02 F7 GWO1
Sample Depth: 40' 40 25 42' 28' 50 40' to 44'
Date Sampled: 10/27/99 10/27/99 10/28/99 10/28/99 10/28/99 10/28/99 10/28/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF
F7 GWS02

Reporting
Field VOC Analyses Units Limit MCL

5 ~ NO' NO NV. NO~ NO NO N
Trichloroetrerve pg1L 21i '5Y j 2 22 NDN .JN

pg/L 51 l0o: ND : . ND . .ND ' N . ,ND .. ND NA
Tetrachloroethene pg/L 2 / 1 5 3 4 ND ND ND 8 NA
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 51 1 700 ND ND ND ND ND ND NA
mp-Xylenes pg/L, 511 10O000(Note1). ONOND .ND , ND , ND NO, ; ND NA
0-Xyleni . p 5/I 51I 10000.(Note1)" 'ND ND ND ND, . "ND ND' . NA
cis-1.2Oichtroethene' pgI 515 70 'I 18 e0;' NDO 25 ~ ND, NDO -
trans-1,2-Dichlororethene pg/L 5/ NA 100 ND ND ND <5J ND ND NA

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene pg/L 5 5 N N- - - A NA ND
Trichloroethene pg/L 0.6 5 NA NA NA NA NA NA ND
Trichloromethane pg/L 0.5 None NA NA NA NA NA NA ND
T ' . : "g/L '.4' .': 00 " INA o"N N

A
' . ' NA NA"' 'A ' NA 

"
,'6

Tetrachloroadene 'gI 1,1' ~ 45 * ~N NA VNA NA , NA NA
Cari nTord'tloridei V VN NA .' NA, NA NAN
Ethlybenzene"'P 0.7 70 ANANA NA NA§ NO~
m,p-Xylenes pg/I 0.6 10000 (Notel1) NA NA NA NA NA NA ND
o-Xylenes Pg/I 0.6 10000 (Notel1) NA NA NA NA NA NA NO
.cis-1,2-Didhloroethena pg/I Q*.052 W:~' 0 ~~ NA NA * A , N ~ N~~NA .. Nj

Notes
1. Total xylenes = 10000 pg/I ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SOG - Sample delivery group D - duplicate
CIA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCI - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit /EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: G1 (Shallow) G1 (Interm) G1 (Deep) G2 (Shallow) G2 (Interm) G2 (Deep) G3 (Shallow)
Sample Depth: 19-21' 28-30' 40-42 22-24* 31-33! 41 -43 22-24'
Date Sampled: 04/18/00 04/18/00 04/18/00 04/18/00 04/18/00 04/18100 04/18/00
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

Reporting
Field VOC Analyses Units Limit MCL
Benzene ..7~/ 11 .N 'K ., • ND . . ...N D .. ..,...No -, , .NO.. ; . ND . . :. .ND.U ,

Tniloroethene 2.5I N/1 0.81 0.5. NO2
Toluene WgL 511 1000 N N O
Tetrachloroethene pg/IL 2/1 5 02J 3 02J ND 1.5 0.3J ND
Carbon Tetrachloride pg/L NA I 1 5 ND ND ND ND ND ND ND
Ethlybenzene pg/L 5 / 1 700 ND ND ND ND ND ND ND
m.p-Xyenes PG/.. 511 10000(Note1) ND .... ND ., ND NO :, ND ND ,ND'

,-Xy,.es pg/L 511 10000 (Note 1) NDO ., ND. ko N N ND, .ND ND .
cis-1.2-Dichloroethenie pg/I 5/5 70 NDND 'N , i 3J"N ' :NO' NO N...........
trans- .2-Dichlororethene pg/L 5/ NA 100 NA NA NA NA NA NA NA

Reporting
Laboratory VOC Analyses Units Limit MCL
Tenzene pg/L 06 5 NA NA NA NA NA NA NA
Tricloroethene pg/L 0.6 5 NA NA NA NA NA NA NA
Trichloromethane pg/L 0 5 None NA NA NA NA NA NA NA
Tolu~n'edltene < 100- 0. rA, N AN AN5.1.00 NA -NA ~ NA NA< ~ NA' NA il
Ethlyberene pg/L 0.7 700 NA NA NA NA NA NA NA

m,p-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA

.c__1;2-Dichlorethehe', _". " 0:5 To:NNNAA NA "NA NA .

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: G3 (Interm) G3 (Deep) G3 GWO1 G4 (Shallow) G4 (Shallow)-DUP G4 (Interm) G4 (Deep)
Sample Depth: 30-32' 40-42' 23-25' 23-25' 31-33' 41.4-43 4'
Date Sampled: 04/18100 04118/00 04/18/00 04/18/00 04/18/00 04/18/00 04/18100
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF
G3 (Deep)

Reporting
Field VOC Analyses Units Limit MCL
Uen.e-e, pg/f. ' 51 1 55 ! ND ND : , NA !.. ,ND : ND, ; : : NO ::! : NU '!

Tnichlo:oeNhenia Wt. 211 5 - - -- ND. ND- NA. N NO
Touene" . pgI 511 1000 ND. - ND. NA - ND. NO ND ND'
Tetrachloroethene pg/L 211 5 ND ND NA ND ND ND ND
Carbon Tetrachloride pg/L NA i 1 5 ND ND NA ND ND ND ND
Ethlybenzene pg/L 5/1 700 ND ND NA ND ND ND ND
rn,p-Xylenes - pg/I. 511 10000 (Note l) NO ND- MA ND NO ND ND' V
o-408e11,83 Pg/I 5/1 10000 (Notel1) ND NDO NA.- *NND0. N
:is-12-Oichloroethene pg/IL 515 70 ND " 1J : N, . : ND ND : ,- 2J : .
trans- 1,2-Dichiororethene pg/L 5/NA 100 NA NA NA NA NA NA NA

Reporting
Laboratory VOC Analyses Units Limit MCL
benzene pg/L 064 5 NA NA ND NA NA NA NA
Trichloroethene pg/L 0 6 5 NA NA ND NA NA NA NA
Trichloromehane pg/L 0.5 None NA NA ND NA NA NA NA

: 04 100 ! : NA. - NA"- A- : 'NA "NA

C&i.Tetrachoitde -, g/I " -07 -. -, -5 ,' -, ",,NA, -;. N NA ,ND kA NA , NA,-,A

Ethiybenzene pg/L 0 7 700 NA NA ND NA NA NA NA
m,p-Xylenes pg/L 0 6 10000 (Note 1) NA NA ND NA NA NA NA
o-Xylenes pg/L 0 6 10000 (Note 1) NA NA NO NA NA NA NA
cis 1,2-Dichloroethene j - 1 :g/I. 0.5 70-.-NA NA:NA" .- : 1, NA , NA .NA. N

Notes
1 Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: G5 (Shallow) G5 (Interm) G5 (Deep) HC1 GW Sa1 HC1 GW S02 HC1 GW S03 HC2 GW SO1
Sample Depth: 23-25' 37-39' 52-54' 40.9' 29 18.5' 41.1'
Date Sampled: 04/18/00 04118/00 04/18/00 09/22/99 09/22/99 09/22/99 09/22/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

Reporting
Field VOC Analyses Units Limit MCL
Benzene, ND NO NTT NO ND;7 NO.. 7. .N D~ 7 ~ ,
Trid~roett,1tn , ,5 pg/., NO1 2 , 'O O ' ' ,.,* ND.. .. ": . .

T egI >1000.'> . N6 ' <'ND'1"NK - . O 1 '0 .N"' , .' N. ND
Tetrachloroethene pg/L 2/1 5 ND ND ND 7 5 4 5
Carbon Tetrachloride pg/L NA/I 1 5 ND ND ND NA NA NA NA
Ethlybenzene pg/l 5 / 1 700 ND ND ND ND ND ND ND
m., :X ..enes . ' : 5 1pg/I 51 10000(Note 1)"'.". ND 1.7.'; '2.....'ND A. ND 1: ,;ND ." ND ND . NO ND
C ;. Pg/I Of' 100660(Nkoti 1)' '~4Di NO<~7 NO' 4NO '~- NO, ND, NO
cis-1,2-Dicht*ene ' PgIC 5/.5 -'70" ''~ ND .. N N4D~, ' Np ND ND , ~ N~
trans-l2-Dichlororethene pg/L 5/NA 100 NA NA NA ND ND ND ND

Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene pg/L 0.6 5 NA NA NA NA NA NA NA
Trichloroethene pg/L 0.6 5 NA NA NA NA NA NA NA
Trichloromethane pg/L 0.5 None NA NA NA NA NA NA NA
Tok.i' pgI 1'' N'- fA; N'IA> NANA K'7 A' N 3A
Carbon Tetrachloridep .0.7 5. NA NA NA -NA NA NA NA
EtAyenzene 0.7 700 NA NA NA NA NA NA
m.p-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NAdisl12iloroethen " ' p.;1g/I; ..::0.5.:, " . ': 1:70,:' !

.
,. :.: NA" Y.' N ;t NA "' ' s A ,- A ' "N.. .. . . .... . ... : A : " " N .

=  
; NA : 7 ' : : :: NA ::" : =

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit

MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit

voc.xls
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: HC2 GW S02 HC2 GWO1 HC2 GW S03 HC3 GW S01 HC3 GW S02 HC3 GW S03 HC4 GW SO1
Sample Depth: 30' 30' 20 42.7' 32' 22.5' 44.9
Date Sampled: 09/22/99 09/22/99 09/22/99 09/22/99 09/22199 09/22/99 09/23/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF

HC2 GW SO2
Reporting

Field VOC Analyses Units Limit MCL
Beiene. pg/LU~~7 ~ 3 :T.Ti NO NA NO NO NO NROT T

Triokeher*w 211 5 ! >~ NA>~' 'r- 2JW < ~2J< NDO
pg 51 .i1000. (iNDO NA NO NOD ~NO ND ~ ND

Telrachloroethene pg/L 2 / 1 5 13 NA 5 <2J <2J ND ND
Carbon Tetrachloride pg/L NA I1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5 / 1 700 ND NA ND ND ND ND ND
mp-Xlene .. ' pg/ 5/1 , 100000(Note 1) ND NA". ND' ND.. ND " . ND "

O.;1'". "./.-5/,,N1:. ..(Note', D .N NA:ND ND 'NO .N ,ND

,,Oorf~ee~. tg/. 515. ~ 70 NDO .. NA ND6 40 41 '
4

,
trans-1,2-Dichlororethene pg/L 5/NA 100 ND NA ND ND ND ND ND

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene pg/L UT- 5 NN NA N NN N
Trichloroethene pg/L 0.6 5 NA 1.1 NA NA NA NA NA
Trichloromethane pg/L 0 5 None NA ND NA NA NA NA NA
Tolu" jo{: -0.4 : . "A .NAA Ng/A NV.4 -; '. 1 :'. " A "'' N N,',N
Te.ri.i..,N/et.,ene PIP'L .5 , 7.3' ,NA., NA . NA ,.-NA NA;,
Carbon Teacloded~ 'g/L 4 ,0.7' "" 5 ' kNA'''' -NO'"< NA,' '''N ~ - NA~' - ' 'NA '~NA '
Ethlybenzene pg/L 0.7 700 NA ND NA NA NA NA NA
m,p-Xylenes pg/L 0.6 10000 (Note 1) NA ND NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA ND NA NA NA NA NA
cil,2Zidlo roehe". e';" • I I'pgL "'.5S "7 ',70""' .o ' NA.

3
" .. ND- 1.4A NA . .' : 

' 
. : NA'-; '' "NA, .. Z , NA'.

Notes
1. Total xylenes = 10000 pg/L ND - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level

For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: HC4 GW S02 HC4 GW S03 HC5 GW SO1 HC5 GW S02 HC5 GW S03 HC5 GWO1 HC6 GW S01
Sample Depth: 35' 26' 51.3' 38.5' 27.5' 27.5' 55.7'
Date Sampled: 09/23199 09/23/99 09/23/99 0923/99 09/23/99 09123/99 09/23/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

CONFIRMATION
SAMPLE OF
HC5 GW S03

Reporting
Field VOC Analyses Units Limit MCL

pge 5 ----- F7 NO N..:. :N. O:.I AN
Tchloroethene Pg/L 211 .5 :...2J. ...... .ND: :2J 2 NO ....... NA <2J

•PgL 5/1 1000 ND' N N . N, : NA ND
Tetrachloroethene pg/L 211 5 ND ND ND ND ND NA ND
Carbon Tetrachlonde pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 ND NO ND NO NO NA ND
m p-Xylenes pg/L 511 10000(Notel) ND ND ND. ND NO NA . .. ND
oXlees" • pg/I. 5/1 1 O000 (Note l) ND ND ND ND .. NO 4A ND
cis7,12-Oichloroethene pg/. 515 70 11 "..5J 17 11, NO .NA 15:
trans- 1,2-Dichlororelhene Wg/L 5/ NA 100 ND NO ND ND ND NA NO

Reporting

Laboratory VOC Analyses Units Limit MCL
Benzene Ipg/L 0T 5 NAN N NTA NA -D- N
Trichloroethene pg/L 0 6 5 NA NA NA NA NA ND NA
Trichloromethane pg/L 05 None NA NA NA NA NA ND NA
Toklen . IV..L 0.4 . ," 100 NA .;NA NA NA ' NA.'. NA . ... ND . NA

•er.i:. • :. 1..5 NA . NA NNA NA NA. 'N' NA.Cabo..tacllie NA. : .
Carbo.Th 101#1.de , gI. 0.7 5 , NA .. :,NA NA NA N. "
EthlybenzeneI pg/L 0 7 700 NA NA NA NA NA ND NA
mp-Xylenes pg/L 06 10000 (Note 1) NA NA NA NA NA ND NA
o-Xylenes pg/L 0 6 10000 (Note 1) NA NA NA NA NA ND NA
cisl2-id'oethene "......g/L .0.5::

. 
:..70 NA . ,:'NA A " .. NA. NA: .. 1.2 ;NA;

Notes
1. Total xylenes = 10000 pg/L ND - nondetect

2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: HC6 GW S02 HC6 GW S03 HC7 GW SO 1 HC7 GW S02 HC7 GW S03 HC8 GW S01 HC8 GW S02
Sample Depth: 41.5' 28' 50.7' 38' 26' 53.2' 37'
Date Sampled: 09/23/99 09/23/99 09/23/99 09/23/99 09/23/99 09/24/99 09/24/99
Sample Matrix: WATER WATER WATER WATER WATER WATER WATER

Reporting

Field VOC Analyses Units Limit MCL

Tinchoroettee . -
' ' 

I 21 ' 5. -- :2, , ND . ND. NO N NND...... ..... ND ' ' ND . :ND
1 , ,. & pg/, 5 , 1000, 'ND. . ND : .JNO NO N. " :ND>' ND

Tetrachloroethene pg/L 2 / 1 5 ND NO ND ND ND ND ND
Carbon Tetrachloride pg/L NA / 1 5 NA NA NA NA NA NA NA
Ethlybenzene pg/L 5 / 1 700 ND NO ND ND ND ND ND
mp'X , "pg/I. .511 :10000(Notel). .. ND " ND : ND . . D ND :.;,:,ND 'ND
O-Xyieris "pg/L 51 1NO (Notel) - .ND ND ND ,; ND ND NO ND'
ci-,2-ol roeene pgI - 5/s '-702 -' -- 7 8': 5J 8 .. 6' N N ... ND
trans-1.2-Dichlororethene Pg/L 5/NA 100 NO ND ND NO ND NO ND

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene pg/L UT 4 N -- NA NA NA
Trichloroethene pg/L 06 5 NA NA NA NA NA NA NA
Tnchloromethane pg/L 0 5 None NA NA NA NA NA NA NA
Touee'' P91 9~' gl. .4:' -/ 00. '' NA.- ~'NA ''~$NA< NA~ _.NA.'~ "'NA"Tfaa"ee"-:".NA . '' ' . ,.. . NA NA '>''-.A .
"ron Te'.ac"lo'-de & "" •. . - NA NA NA NA " " •NA , NA
Ethlybenzene pg/L 0.7 700 NA NA NA NA NA NA NA
m.p-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) NA NA NA NA NA NA NA
cls-l,2.ichloroethene M :, pgI '' 0.5 ,70' -; ,NA NA N. . . NA : ..... ,'NA .NA.... , , N ,,

Notes
1. Total xylenes = 10000 pg/IL ND -nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D -duplicate
QA - quality assurance sample T - triplicate
J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-4 (continued)
Groundwater Screening and Off-Site Lab Results

354 Area Solvent Detections RI/FS

Sample Point: HC8 GW01 HC8GWI1 HC8 GW SO3 HC9 GW SO HC9 GW SO2 HC9 GW SO3
Sample Depth: 37' 37' 21' 50.6' 36 22'
Date Sampled: 09/24/99 09/24199 09124/99 0924199 09/24/99 09/24/99
Sample Matrix: WATER WATER WATER WATER WATER WATER

CONFIRMATION DUPLICATE
SAMPLE OF SAMPLE OF
HC8 GW SO2 HC8 GW SO2

Reporting

Field VOC Analyses Units Limit MCL
Benzene NA NA T.*x T ' ~ T ~. ND ND~
Trichloroethene pg/L .2/1 ' 5': NA : " NA . NDO . .'ND N.
Toluene pg/L 5/1 1000 .. NA : NA " ... ND. ' NO ND N...
Tetrachloroethene pg/L 2 11 5 NA NA ND ND ND ND
Carbon Tetrachloride pg/L NAI 1 5 NA NA NA NA NA NA
Ethlybenzene pg/L 5/1 700 NA NA ND NO ND ND
m,p-Xyleres pg/L 5/1 10000(Note1). NA ', NA " ND' ND ND ND
O-Xylenes. . pg/I 5/1 1 OOO0(Note ) NA . NA ~ NO ND ND ~ NO~
cis-1,2-Dichloroethene pg/. 5/5 "70 . NA:. I. NA . NO' . 'INO . . ND .. NO .
trans-1,2-Dichlororethene pg/L 5/NA 100 NA NA ND ND NO ND

Reporting
Laboratory VOC Analyses Units Limit MCL
Benzene Pg/L 0 5 N N N NN NA
Trichloroethene pg/L 0.6 5 ND ND NA NA NA NA
Trichloromethane pg/L 0.5 None ND ND NA NA NA NA
Toluene P9L 04. ND' N NA NA NA
Te:racloir etheno ..pYI 1.1 5 ' ND' ' ND . ", NAK NAI NA_ NA
carb6'-Teii dilorid .p g: I NO' 0.7ANA .. A............ NA....
Ethybzene pg/L 0.7 700 ND ND NA NA NA NA
m,p-Xylenes pg/L 0.6 10000 (Note 1) ND ND NA NA NA NA
o-Xylenes pg/L 0.6 10000 (Note 1) ND ND NA NA NA NA
ci"1:2-Dichor7oethene: NO, jig/I >,' 0.5 • .70 ND' ND .. NA NA - NA"' . ',NA ,

Notes
1. Total xylenes = 10000 pg/L NO - nondetect
2. Detections over MCLs in bold NA - not applicable
SDG - sample delivery group D - duplicate
OA - quality assurance sample T - triplicate

J - Estimated value below reporting limit
MCL - EPA Maximum Contaminant Level
For reporting limits on field screening:

IPS Reporting Limit / EPS Reporting Limit
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Table 4-5
February and July 2000 Groundwater Sampling

Positive Detections Only
354 Area Solvent Detections RI/FS

Sample Point: TS0292-01 TS0292-02 MW95-03 MW95-04 MW95-06
Sample Designator: GW-01 GW-02 GW-01 GW-02 GW-01 GW-02 GW-01 GW-02 GW-01 GW-02

Date Sampled: 02/24100 07/19/00 02/23/00 07/20/00 02/23/00 07/20/00 02/23/00 07/20/00 02/24/00 07/20/00

Volatiles Units MCL
Benzene " : g/L. 5 3.5 3.2 14.6 17.5 " 0.4: U 0.4 U 0.4 U 0.4 U 0.4 U 0.4,, U."; .% """ "' " 

I .S U'!': . .:" . ..
Carbon Disulfide- pg/L NA 5 U 5 U 5 U 5 U 5,'u 5 U 5 U 5. Ul .. 5 U,C.arbo..Tetrachloride ..g/. 5 2 .. 1.2 0.7. U. .. % .0...7 .. .. . . <U 2.1 1 3

cis-1,2-Dichloroethen pg/L 70 0.5 0.6 10 10.8 05 U 0.5 U 0.5 U 0.5 U 0.7 1
Ethylbenzene pg/L 700 5.1 2.4 0.7 U 1.4 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U
m,p-Xylene pg/L 10,000 12.3 8 1.5 2.2 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U

-X6yie:i ., j'g/L.. 10,000 1.3 1.2 0.6 U '0.6 'U, 0.6 Ui: t 0,6 -U 6: U: ',": U76 U 6.60.6 -U
Tet•chloroethene 5 69.3 75.9 .1.1 U 1.1 U, 1.1 U 1.1 U 1.1 U, 3.9 , 76.3 97.8,.
T6oluene .' : , pgi 1,000 2.4 1 ! 1 .9. 0. " 0.4 U> i 0.4 U 0.4 U 0.7-U 0u4 U 0.4 U
trans-1,2-Dichloroethe pg/L 100 0.5 U 0.5 U 0.6 0.7 0.5 U 0.5 U 0.5 U 0.4 U 0.5 U 0.5 U
Trichloroethene pg/L 5 3.2 3.3 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.5 U 2.2 2.3
Trichloromethane pg/L 100 1.4 1.1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.6 U 1.1 1.6
VinyiChlride.'; pg/1 . .2 . 0.8, U .0.8. u . 0.8.U 0.8 . .... 8 U A.O.8.8 .:0.8 U ..8 U, 08 U 08"U ",8 ...

Semivolatiles Units MCL
NA ND ND ND ND ND ND ND ND ND ND

Notes
1. Detections in bold
2. Total xylenes = 10,000 ug/L
U - Qualified as undetected by the laboratory
MCL - EPA Maximum Contaminant Level

voc.2000.xls
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Table 4-5 (continued)
February and July 2000 Groundwater Sampling

Positive Detections Only
354 Area Solvent Detections RI/FS

Sample Point: MW95-06 354-99-07 354-99-07 354-99-08 354-99-08 354-99-09
Sample Designator: GW-1 1 GW-22 GW-01 GW-02 GW-1 1 GW-01 GW-02 GW-22 GW-01 GW-02

Date Sampled: 02/24/00 07/20/00 02/24/00 07/19/00 02/24/00 02/24/00 07/19/00 07/19/00 02/24/00 07/20/00
Duplicate Duplicate Duplicate Duplicate

Volatiles Units MCL
Benzeno" lJg/L ' 5 0.4 U i0.4,LI 0.41U 04 UI 04 U 40 ,U 8 U 8 U ~0.4 U 0. U
Ciibon Disufid> pgIL' NA 5 U ~ 5 LI 5~U, 5 .U 5 U'' 5600U 5 U 5'U 5 U 0 4Ca bonTetrachiioasid .2.g3 ! ~i .! il 2 . 8.<'............................. .: ...O.10i. U£ :. . ;,.2:, .. :. i {0.U.Ll U , .. '1 1-. ;

Carbon. 5 23-60.7, ~U 2 0.7~ U 70 ,U 10 LI 10 0,7 U, 11
cis-1,2-Dichloroethen pg/L 70 0.7 1 0.5 U 0.5 U 0.5 U 260 94 86 0.5 U 0.5 U
Ethylbenzene pg/L 700 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 70 U 10 U 10 U 0.7 U 0.7 U
m,p-Xylene pg/L 10,000 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 60 U 10 U 10 U 0.6 U 0.6 U
o~XI ,en , .e. jA 10,000 0.6 U .6 'U 0.6 U 06 U M6 U 10 10 U <.6 U 0.6 tj*
Tetrachloroethene, p.g/L .2 5 82 ~ 99.6 44.4< 58.1 i 43 4630W 14180 1396~& 26.1 496.8uo u/L. 1,000, 0.4- U:: 0.4 U-04,-8 U 8.Q "'0.4 Y04U * U 0.4'UL4
Toluene '- 8 04U>.4 , ,,04 'I
trans- 1,2-Dichloroethe pg/L 100 0.5 U 05 U 0.5 U 0.5 U 0.5 U 50 U 10 U 10 U 0.5 U 0.5 U
Trichloroethene pg/L 5 2.1 2.4 0.6 U 0.8 0.6 U 160 46 46 0.6 U 1.4
Trichloromethane pg/L 100 1.1 1.5 0.5 U 0.9 0.5 U 50 U 10 U 10 U 0.5 U 0.7
\rrnyliil6rldi. p g/L< . 21 08 U1Z '.~~~0 05 J ~ 0%~ 0,1T - 20>1) V, 0.81U 018 U

Semivolatiles Units MCL LI
NA ND ND ND ND ND ND ND ND ND ND

Notes
1. Detections in bold
2. Total xylenes = 10,000 ug/L
U - Qualified as undetected by the laborat
MCL - EPA Maximum Contaminant Level

voc.2000.xls
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Table 4-5 (continued)
February and July 2000 Groundwater Sampling

Positive Detections Only
354 Area Solvent Detections RI/FS

Sample Point: 354-00-10 354-99-11 c 354-99-11 354-99-12 354-99-12b
Sample Designator: GW-01 GW-02 GW-01 GW-02 GW-01 GW-02 GW-01 GW-02 GW-01 GW-02

Date Sampled: 02/24/00 07/19/00 02/22100 07/20/00 02/22/00 07/20/00 02/23/00 07/21/00 02/23/00 07/21/00

Volatlles Units MCL
Benzene l': g/L - 5 -0.4 U 0.4- U 0.4 U 0.4" U 0A .. U, 0 .:4 U 0A .U, 0 U , 0.4 ,U, 0.4 U
Garbon Disulfide,,~p/ NA~ 7.2, 5 U 5 'U . 5 ,u' K25, UK ', 5t": 5U' 5 U 5'' U
Carbon:Tetrachloride, OgI 5 0.7 U 0.7 U 5 0.7 U .7 U 0.7 :, 0 7U U P 7 ' .7 .. 0.7 U 0.7 U.
cis-1,2-Dichloroethen pg/L 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 0.5 U 2.2 2 7.6 8.4
Ethylbenzene pg/L 700 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U
rmp-Xylene pg/L 10,000 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U

-'g~L 10;000 '0.6<U ~0.6 U "0,6 U 0.6' ' U 076J~ ~ U 6% U ' V'06U '*'U 6 U~ '0.6!'iU
Tetrachioroethri e OWL 5 1.1 U, 1.1 U 9.8 1.ooo.. 6. -6 .1.1' U 1.1 U " . ..
ToleI K'-~ zgIL, 1,000 0.4 'U 0.4' U 0.4 U 0.4 U '0.4 U 0.4 UJ 0-4: U 'U, 0.: U ,,0.4 -U,
trans-1.2-Dichloroethe pg/L 100 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.4 U 0.5 U 0.5
Trichloroethene pg/L 5 0.6 U 0.6 U 0.9 1.1 0.8 0.6 U 1.3 0.5 U 0.8 0.8
Trichloromethane pg/L 100 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.4 0.5 U 0.5 U
Viy:Chrlde ii -g 2', 01.8. 2.5-2 - 0.8 U. 0.8 U "&0 u .1:8 :0 0.8". U 0.8 U :.8'U;" 0. .0.8U.

Semivolatiles Units MCL
NA ND ND ND ND ND ND ND ND ND ND

Notes
1. Detections in bold
2. Total xylenes = 10,000 ug/L
U - Qualified as undetected by the laborat
MCL - EPA Maximum Contaminant Level

voc.2000.xls
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Table 4-5 (continued)
February and July 2000 Groundwater Sampling

Positive Detections Only
354 Area Solvent Detections RI/FS

Sample Point: 354-99-12b 354-99-12c 354-99-13b 354-99-13c MPL94-01
Sample Designator: GW-1 1 GW-01 GW-02 GW-01 GW-02 GW-01 GW-02 GW-01 GW-02

Date Sampled: 02/23/00 02/23/00 07/21/00 02/22100 07/21/00 02/22/00 07/21/00 02/24/00 07/18/00
Duplicate

Volatiles Units MCL
Benzene pg/L 5 0.4 U' 0.4 U 0.4-: U 0.4 U . 0.4 U 0.4 U 0.4. U 0.4 U 0.4. U
CarbonDisulfide pgfL NA 5 U 5L 5 U* U 5 U 5 U .U.5. .. '.
Carbon Tetrachloride 'pg/L 5 0.7 5 U" 0.7. U• 0.7 U '.7 U "0.7 U )0.7 U. 0.7, U . .0.7 U, 0.7 ::
cis-1,2-Dichloroethen pg/L 70 7.7 7 7.7 0.5 U 0.9 4.3 4.8 1.5 1.9
Ethylbenzene pg/L 700 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U
m,p-Xylene pg/L 10,000 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
o-Xylene "'.; lg/L :10.000 0.6 U i :: 0.6 U:. 0.6 . UU 0.6 U . U 0.6 U>: 0.6 U 0.6 LIU0.6 U<
Tetrachioroethene ..pg/L -

'
- 5 - 1.1 U., 1.1 U: 1.1 U. - 1.1k U ..1.1 U- : 1 ; Ui ' .11 L- 1.1 U; s 1.1 Ui'

Toluene: p g/L. 1,000 0.4 U 0.4 U.-: 0.4 U .0.4 iU< 0.4 U.. . 0.4:U0 -u . 0.4 U %.0.4 U 0.4 I
trans-1,2-Dichloroethe pg/L 100 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Trichloroethene pg/L 5 0.8 0.8 0.8 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
Trichloromethane pg/L 100 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
VinylChloride.-, - pg/ I -2< 0.8.- U 0.8 6 .8-'U 0.8- U 0.8 iUy" 0.8 "U. 0.8 - U" " 0:8. U 0.8> U

Semivolatiles Units MCL
NA ND ND ND ND ND ND ND ND ND

Notes
1. Detections in bold
2. Total xylenes = 10,000 ug/L
U - Qualified as undetected by the laborat
MCL - EPA Maximum Contaminant Level

voc.2000.xls
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Table 4-5 (continued)
February and July 2000 Groundwater Sampling

Positive Detections Only
354 Area Solvent Detections RI/FS

Sample Point: MPL94-02 MPL94-03 PZ-A PZ-C PZ-D PZ-D
Sample Designator: GW-01 GW-02 GW-01 GW-02 GW-02 GW-01 GW-02 GW-01 GW-02 GW-22

Date Sampled: 02/23/00 07/18/00 02/22/00 07/18/00 07/21/00 02/22/00 07/19/00 02/22/00 07/19/00 07/19/00
Duplicate

Volatiles Units MCL
Benzene : Pg/!L 5 .0.4 U' 0.4 U, :0.4 U 04 U 04 U 0.4 U 0.4 U 0.4 U 04 U404 U 0 U:
Ca n rbonDisulfide .,pg'L "NA' 5 ... 5U 5 U . 5 U ' .U 5 LI 5 U 5 . U 5 LI UU
CarbonTetrachloride IgL 5 .'0.7 U:,. 0.7 U. 0.7 U. .07 0 7 U 0 . .' .9U .. 3 :1.3 1
cis-1,2-Dichloroethen pg/L 70 1.7 2 0.5 U 0.5 U 1.8 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Ethylbenzene pg/L 700 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7- U 0.7 U 0.7 U 0.7 U
m,p-Xylene pg/L 10,000 0.6 U 0.6 U 0.6 LI 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
o-Xylene. ,:,> ..... g/, 10,000 '0.6 U ,"0.6 U : 0.6 U .6 06:'., i6i.6' U 6 U 06 U' 6O.6 "U .0:6. ' '.' .. U
Tetra chioroethene. jg/I 5 1.1 U '1.1 U> 1.1" U 1.1 'U~ 1 U~ 4.6.4 2.7-' 8.67~ 7
Toluene jig/L 1,000. 70.4 U Y0.4 U . 0.A UJ <0A ~U 0.4: Ul 0.4, U 0.4 UI 0.4 "UY ,0.'4 ~U <0.4" U
trans-1,2-Dichloroethe pg/L 1 ,00 0.5 U 0 .5 U 0.5 U 0.5 UL 1.9 1 0.5 -U 0.5 .U 0.5 1U 0.5 U 0.5 UI
Trichoroethene pg/L 5 0.6 U 0.7 0.6 U 0.6 U 1.6 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
Trichloromethane pg/L 100 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.7 1.1 1.2

0iyc~~W i/'7'; .6 ';~U, '0.87 U 6. 9 b~~ A7b.6 U 76.8 iU 6.08g, 0.8 U 70.8, 8' 0'O 6:U

Semivolatiles Units MCL
NA ND ND ND ND ND ND ND ND ND ND

Notes
1. Detections in bold
2. Total xylenes = 10,000 ug/L
U - Qualified as undetected by the laborat
MCL - EPA Maximum Contaminant Level

voc.2000.xls
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Table 4-5 (continued)
February and July 2000 Groundwater Sampling

Positive Detections Only
354 Area Solvent Detections RI/FS

Sample Point: PSF92-01 PSF92-05
Sample Designator: GW-01 GW-02 GW-01 GW-02

Date Sampled: 02/24/00 07118/00 02/24/00 07/18/00

Volatiles Units MCL
Benzene . Pg/L .5 0.4 U 0.4 U. 0.4: U 0.4 U
Carbon Disulfide: .pg/L.. NA ,5 U 5:U'. 5 U' ,  5 ,U
Carbon Tetrachlorde pg/L 5 0.7 U.. 0.7 U . U.7 0 0.7 U
cis-1,2-Dichloroethen pg/L 70 0.5 U 0.5 U 0.5 U 0.5 U
Ethylbenzene pg/L 700 0.7 U 0.7 U 0.7 U 0.7 U
mp-Xylene pg/L 10,000 0.6 U 0.6 U 0.6 U 0.6 U
o'Xylene pg/L' 10,000 0.6 U 0.6 ,U 0.6 U 0.6 U
Tetrachloroethene pg/I 5 U . 1.1 U 1 1V U 1.1 U
Toluene .. . .. gI 1,000 0.4! U 0.4 U.. .,0A4 U 40.4 U
trans-1,2-Dichloroethe pg/L 100 0.5 U 0.5 U 0.5 U 0.5 U
Trichloroethene pg/L 5 0.6 U 0.6 U 0.6 U 0.6 U
Trichloromethane pg/L 100 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl Chloride . pg/L 2 :1 0.8 U9 - 0.8 U 0.8 U !..8.U

Semivolatiles Units MCL
NA ND ND ND ND

Notes
1. Detections in bold
2. Total xylenes = 10,000 ug/L
U - Qualified as undetected by the laborat
MCL - EPA Maximum Contaminant Level

voc.2000.xls
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Table 6-1
Chemical Properties for the

Preliminary Chemicals of Potential Concern
354 Area Solvent Detections RI/FS

Diffusion Aqueous Degradation Half-
Water Vapor Henry's Law Coefficient Lives Unacclimated (hours)

Molecular Solubility Pressure Constant in Air Aerobic Anaerobic
Chemical Weight (mg/L) (mm Hg) (atm-m 3/mol) Ko. Ko (cm~ls) High 1 Low High I Low

PCE and Related Compounds
PCE 1.66E+02 2.00E+02 1.86E+01 1.84E-02 2.51E+03 2.38E+02 7.62E-02 8640 4320 39672 2352
TCE 1.31E+02 1.1OE+03 5.80E+01 1.03E-02 2.63E+02 1.04E+02 8.35E-02 8640 4320 39672 2352
cis-1,2-DCE 9.70E+01 8.OOE+02 2.00E+02 3.37E-03 7.24E+01 3.55E+01 7.36E-02 4320 672 17280 2688
trans-1,2-DCE 9.70E+01 6.30E+03 .2.65E+02 6.74E-03 1.23E+02 5.89E+01 7.07E-02 4320 672 17280 2688
1,1-DCE 9.70E+01 2.25E+03 6.OOE+02 2.61E-02 1.35E+02 3.43E+02 9.00E-02 4320 672 4152 1944
Vinyl chloride 6.25E+01 8.80E+03 2.98E+03 2.70E-02 2.29E+01 1.35E+02 1.06E-01 4320 672 17280 2688
1,2-Dichloroethane
1,2-DCA 9.90E+01 1 8.61E+03 [ 7.89E+01 9.80E-04 3.02E+01 3.20E+01 J 1.04E-01 I 4320 2400 172801 9600
Carbon Tetrachloride and Related Compounds ________ 8640 4032
Carbon tetrachloride 1.54E+02 8.05E+02 1.15E+02 1.60E-02 6.76E+02 1.10E 02 7.80E-02 8640 4032 672 168
Trichloromethane 119.4 7950 197 3.67E-03 93.33 45 0.104 4320 672 672 168
Dichloromethane 84.94 13030 435 2.19E-03 17.78 28 0.101 672 168 2688 672
Chloromethane 50.49 5325 4300 8.82E-03 8.128 74 0.126 672 168 2688 672
BTEX
Benzene 7.81E+01 1.79E+03 9.52E+01 5.50E-03 1.35E+02 3.10E+01 8.96E-02 384 120 17280 2688
Toluene 9.20E+01 526E+02 284E+01 6.64E-03 5.37E+02 9.50E+01 8.70E-02 528 96 5040 1344
Ethylbenzene 1.06E+02 2.06E+02 9.60E+00 7.75E-03 1.41E+03 2.50E+02 7.50E-02 240 72 5472 4224
Xylene (total) 1.06E+02 1.62E+02 8.84E+00 7.60E-03 1.41E+03 2.60E+02 ND 672 168 2688 672

Notes:
mg/L = milligrams per liter
mm Hg = millimeters mercury
atm-m3 /mol = atmospheres-cubic meters per mole
K = Octanol-Water Partitioning Coefficient
K = Organic Carbon-Water Partitioning Coefficient
cm2/s = squared centimeters per second
ND = No Data

Sources:
Risk*Assistant Database (HRI, 1995); Soil Screening Guidance: Technical Background Document (USEPA, 1996)
Degradation rates from Handbook of Environmental Degradation Rates (Howard, 1991)
Degradation rates for cis- and trans-i,2-DCE represent values for total 1.2-DCE.

ChemProperties.xls
01/24/2001 Page 1 of 1



Table 7-1
Proposed Soil Sampling (Off-Site Analysis)

354 Area Solvent Detections RIFS

Parameters QA/QC Requirements
Sampling Sampling Sample Field QA

Point Interval Designator VOCs PAHs Duplicate Sample MS/MSD
(10%) (10%) (5%)

35"-0-B15O. 0-11 S1301I 1<~j O;;.0 i 0 5801 MSIMSD/i

V- 4 ' S1302 ~ i ~1 11 ?<SB11 ~S0 0
4>~ 47' >S133 1~ 1 0 0-0
7'w 10' S1304N 1. 1 0 .> 0 0

354-00-8151 0- 1' S101 1 1 0 0 0
1-4' SB02 1 1 0 0 0
4'- 7' SB03 1 1 0 0 0
7'- 10' SB04 1 1 0 0 0

354-00-B152 , 0- V' SB01i 1 -1 0 0. ...

1' 4 SB02z 1 1 0 0 0
.... .4'-. S1 3 .. 1 1 0

-10' S804 ' 1 1,SB1.. . .. .... . .......
354-00-B153 0-1' S101 1 1 0 0 0

1' -4' SB02 1 1 0 0 0
4-7' SB03 1 1 0 0 0
7'- 10' SB04 1 1 0 0 0

354-00-83154. >0- 1'" SBi 1, .1 .0 0 .0
V4' SB0b2 1 ~ < 1 0 0 ~ 0
4-T SB03~ A1 0 0 0

~~7- O'2 SB04j 11" _____

354-00-8155 0-1' SB01 1 1 0 0 501 MS/MSD
1'- 4' S13O2 1 1 SBI1 SB02QA 0
4' 7 7' S1.3 1 1 0 0 0

'- 10' S13 4 1 1 0 0 0
354-00-8156 0- 1' SB01 1 0 0 S 0

1'- 4' SB02 1 1 S0 0
S 4'- 7'~ S1303 ~ 1-< " 0 71 0 0

7T- 10, "SB04 1 ~ ____ 0 00
354-00-13157 0-1' SBO1 1 1 0 0 0

11'-4' S1302 1 1 0 0 0
4'- 7' SB03 1 1 0 0 0

T-____ 710' S1304 1 1 S131I SB04QA 0
354-00-13158, 0-1 V SBOI 1 1 0 0 - 0

V-4o2SB0 1 0l 0....
4-r S1303 1 1 0 0 0

r .10j Kt SB04, 11, 1 0~0 0
354-00-8159 0- 1' S13O1 1 1 0 0 0

11'-4' SB02 1 1 0 0 0
4- 7' SB03 1 1 0 0 0
7'- 10' SB04 1 1 0 0 0

354-00-13160, 0 - 1'>- SB01> iN 1 - 0 0" SBO1 MS/MSD
111- 4' S802 1 1 581 1 SBO20A 0
0 -1' SB01> 1 1 0 0 0

soilsampAxS
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Table 7-1 (continued)
Proposed Soil Sampling (Off-Site Analysis)

354 Area Solvent Detections RI/FS

_ Parameters QA/QC Requirements

Sampling Sampling Sample Field QA
Point Interval Designator VOCs PAHs Duplicate Sample MS/MSD

(10%) (10%) (5%)
354-00-8161; 0- V. SB01 1. 1 0 0

11-41 S132 .1 1 01 0 "0

4B '."."3 " . 0..0
-P___ 7- 10' SBO04 ~1 1 ~0 .00

354-00-B162 0-1' SB01 1 1 0 0 0
1' -4' SB02 1 1 0 0 0
4'- 7' SB03 1 1 0 0 0
7'- 10' S104 1 1 SB11 SB04QA 0

354-00-13163' 0 -I 88 101 1 1 0 _00
T-4' 4S8024 > 1 1 0, 0 0
4 7-7- SBO'3 1 1~ 0' '01' 0
,7' 710' S1304 1 1 0" ___0_

354-00-8164 01': .S01 1 1 0 0 0
1-4' SBO2 1 1 0 0 0
4- 7' SB30 1 1 0 0 0
7' 10' SB04 1 1 0 0 0

354-00-13165 01 2SBO1 0 1~ .21' 0> SB131MS/MSD
' '4 . <802- 1 1 88S!11 SB02Q .0

,~' 4.' T- SB03 >1 1 ' 0' 0, "1 0
'T- 10'. 8804 1 >1' 0 "0, 0.

354-00-13166 0-11 SBOI 1 1 0 0 0
1' B 102 1 1 0 0 0

4'- 7' SB03 1 1 0 0 0
7'- 10' SB04 1 1 0 0 0

354-00B.16750,2: ''-1 8.01.. .. "0 11' SB . .1 "1 "0 0
V4" S1310?2 1 0 0. 0

4'- 7' S1303 '1 1 '' 0, . 01 >0
T____ 7-10' S1304 I I SBII1t SB04QA '0

354-00-8168 0-11 SB01 1 1 0 0 0
1' -4' SB02 1 1 0 0 0
4'-7' SB03 1 1 0 0 0

7'-10' SB04 1 1 0 0 0
354-00-8167 0- SB01 1 1 0- 0 .........

1f- 88 102 1 1, 0B1 0B2 0
S13O3 11 0 0 0

7'-10' ;S84 110 0- 0,
354-00-171 " -I" ' ' S1301 1 1 0 0...... " 0 .

1--84 8 1302 1 1 S0 :B02QA 0...

4'-3TISB03 1 1 0 0 40
T-___ 710'~ SBO4" 1 1 0~' 0 0____

354-00-Bl18 0- 1' S1301" 1 10 0 0
1'-4' SB02 1 1'0 0 0
4'- 17' SB63 1 10 6_ 0
7'- 10' S1304 1100 0

soilsamp.xis
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Table 7-1 (continued)
Proposed Soil Sampling (Off-Site Analysis)

354 Area Solvent Detections R/FS

Parameters QA/QC Requirements
Sampling Sampling Sample Field QA

Point Interval Designator VOCs PAHs Duplicate Sample MS/MSD
(10%) (10%) (5%)

354-00-13172 ~ 0 --1' S1301I 1 0 ~ 0.
v-4 S102 1 1 0 0 0
4' , SB03 1 1 ~ I0 0, 0

T -.10 S13O4 1 ., 1 SBI1 SB04QA .0
354-00-B173 0-1' SB01 1 1 0 0 0

1-4' SB02 1 1 0 0 0
4'- 7' SB03 1 1 0 0 0
7- 10' SB04 1 1 0 0 0

354-00-B725 0 .1"'. :SB01I9>Y 1" 1 0 0.
1' ' SB02* ' 1 0 0 0

4'-' B0" 10 0~ 0
• , .-1.0' S1304, 1. 1< ;0 0 0

354-00-B726 0-1' SB01 1 1 0 0 SB01MS/MSD
1'- 4' SB02 1 1 SB11 SB02QA 0
4'- 1' S1o0 1 1 0 0 0
7- 10' SB04 1 1 0 0 0

3540001B727 0 -. . .SBOI-, . : . - 00
V-'8102 1 1 - 0 00

•4."S3. 1 0 0 0
T -10' S1304~$ 1 1 01 -0 0

354-00-B728 0- 1' SB01 1 1 0 0 0
1 -4' SB02 1 1 0 0 0
4'-7' SB03 1 1 0 0 0
7'- 10' SB04 1 1 SB11 SB04QA 0

354-00-13729. 0.-. 11- S.0. "" ... 0. 0... 0"
1' ' S1302~ I 0 0

4'?' SBO3 110 '0 0
7___ -10' 1 304 0 00

354-00-13730 0-11 SBO1 1 1 0 0 0
1' -4' S13O2 1 10 0 0
4'- 7' S13O3 1 10 0 0
T-_____ 7 10' SB04 1 1 0 0 0

35400B71 01' .S13I 1 1 1 .0%9i~ ~ 0 . SB131MSIVSD
1~~~~~ 4' SO. II ;.SB1.1.. SB02QA 0~ -

47- :SB03 110 00
__ __ 7- 10', .. SBO4 10 0 >0 _ _

354-00-13732 0- 1' SB131 1 0 0 0
1-4' SB02 110 0 0
4' - 7' S1303 110 0 0
T- 10' S1304 110 0 0

354-00W-B33 0-1' SBOI 1 10 0 0

11-4- S1302 0 0 0

4'- ' SB03 1 1 0 0 0
T- 10' SBO4 SBI 1 SB04QA 0

so~isamp.xls
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Table 7-1 (continued)
Proposed Soil Sampling (Off-Site Analysis)

354 Area Solvent Detections RI/FS

Parameters QA/QC Requirements
Sampling Sampling Sample Field QA

Point Interval Designator VOCs PAHs Duplicate Sample MS/MSD
(10%) (10%) (5%)

35"O0B734v . SBOI::. 1 1 0 0

V4- S132 1 1 0 0~- 0

'- 1.0, SB04~ 1 1 0 0 '0
354-00-B735 0- 1 SB01 1 1 0 0 0

1'- 4' S1B02 1 1 0 0 0
4'- 7' S103 1 1 0 0 0
7'T- 10' SB04 1 1 0 0 0

354-00-8736 0-1. SBO11 ." 1 0.-. 0 ,. SB01MS/MSD
V-4 S1302 >1 1 SB11 SB02QA 0

4'-. 7. . .SS 3,,- ' A0 0";0<
_____ 7-10':' ~SB04 "j1 '0 0

354-00-B737 0- 1' SB01 1 1 0 0 0
1-4' S1B02 1 1 0 0 0
4'- 7' SB03 1 1 0 0 0
7- 10' SB04 1 1 0 0 0

354-09-13738, 0-1' SB1. j1 ~,1 .. 0.00 0
8'4 0B2 1 0 :~0,

4-T', S1303 V 10 0.~ 0
7T- 10'~ S1304 ;1 SB311 SB04QA 0

354-00-83739 0- 1' SB131 1 0 0 0
1' B 102 110 0 0

587- S103 110 0 0
T- 10' SBO4 110 0 0

354-00-8740: 0-IV SBoI- AIji 0 0
* V-4' S8B02 :..0-' 0,>4 0

K 4'- 7W' S1303 1 1 0 '40 0
T -1 86 S104 1 1 0 0 1 O

354-00-B8741 0- 1' SBO13 1 0 0 S11 MS/MSD
V-- SBO2 11 S111 SB020A 0
4'- 'B103 110 0 0

T- 10' S13O4 110 0 0
354m-00-81742 '0-1- S13I 1 01 0

V- 4' S802 110 0 0
4' , SBO31 0 0 0~

T7-10 5804 0 ~ 0. 0,
354-00-83743 0-11 880O1 0 0 0

V-4' S102 110 0 0
4- 7' 88303 110 0 0
T-___ 7'10' 88304 113 181 SB04QA 0

354-00-B744 0-1' SB01 1A 0 0 0
1'-4', S102 1 1 0 0 0

4'- T SB03 1 1 0 0 0
-7'-10' SBO4 1 1 0 0 0

soiisamp~xs
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Table 7-1 (continued)
Proposed Soil Sampling (Off-Site Analysis)

354 Area Solvent Detections RI/FS

Parameters QAIQC Requirements
Sampling Sampling Sample Field QA

Point Interval Designator VOCs PAHs Duplicate Sample MS/MSD
(10%) (10%) (5%)

35"-0-B745 0-1' S1301 1 1 0 0 0
;1'- 4' SBO2 1 > 1 01 0

4'- ~ 1 10 1 0 -00
.... S. 1 0 . .7 W " 0 .'....0

354-00-B746 0- 1' SB01 1 1 0 0 SB01MS/MSD
1-4' SB02 1 1 SB11 SB02QA 0
4'- 7' SB03 1 1 0 0 0
7'- 10' SB04 1 1 0 0 0

354-00-B747 0- 1' 'SB01 1 1 0 0 0
1'- 4' SB02 "1 1 0 0
4'- T SB03 1 1 0 0 0

T -7-10' SB041 1 1_SB11 S0 01
354-00-B748 0-11 S13O1 1 1 0 0 0

1' B 102 1 1 0 0 0
4' - 7' SB03 1 1 0 0 0
T-____ 710' SBO4 1 1 S11 SB04QA 0

354-00-13749 ~0 - 1'~ SBOV01 07 0, 0.
1-4'~ S1302, ..... 0 ~ 0 0

SB03K 0 0, 0
7-10' SBO4 ... . .1. 1 0 - 0 0

354-00-83750 0- 1' S13O1 1 1 0 0 0
1' ' S132 1 1 0 0 0
4-- SBO3 1 1 0 0 0

T'-10' S13O4 1 1 0 0 0
3540-8-751 0 -1Y SBO1, 1 1 0, 0 SBO1 MS/MSD

T ' SB02 1 1 SBII SB02QA 0

A' - 10 SB04' 1 1 0 00

Notes:
bgs = Below Ground Surface
MS/MSD = Matrix Spike/Matrix Spike Duplicate Sample
PAHs = Polynuclear Aromatic Hydrocarbons
QA = Quality Assurance
QC = Quality Control
VOCs = Volatile Organic Compounds
Additional soil samples may be collected below 10'bgs if soil exhibits readings above

background on PID.

soilsarnp~xs
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Table 7-2
Analytical Methods, Preservatives, Holding Times, and Sample Containers

354 Area Solvent Detections RI/FS

Sample Sample Holding
Matrix Parameter Analytical Method1  Containers Preservation Times

Water2  VOCs SW-846 8260B 2 X 40 mL glass vials HCI to pH<2 Analyzed--14 days
Teflon-lined septa caps Cool to 4°C

Methane, Ethane, Ethylene SW-846 3810 2 X 40 mL glass vials HCI to pH<2 Analyzed--14 days
Teflon-lined septa caps Cool to 4°C

SVOCs SW-846 8270C 2-1 L Amber glass Cool to 40C Extracted-7 days
Analyzed--40 days following extraction

RCRA Metals
Barium, Cadmium. Chromium, SW-846 3010N6010B 1 L HDPE Nitric acid to pH<2 Analyzed--6 months
and Silver
Arsenic SW-846 inc7060A 1 L HDPE Nitric acid to pH<2 Analyzed-6 months
Lead SW-846 3020A7421 I1 L HDPE Nitric acid to pH<2 Analyzed-6 months
Mercury SW-846 7470A 250 mL HDPE Nitric acid to pH<2 Analyzed-28 days
Selenium SW-846 inc/7740 1 L HDPE Nitric acid to pH<2 Analyzed-6 months

Other Metals
Calcium, Iron, Magnesium, SW-846 3010A/6010B 1 L HDPE Nitric acid to pH<2 Analyzed--6 months
Manganese, Potassium, Sodium,
and Silicon (calculated as Silca)

Water Quality Parameters
Alkalinity EPA 310.1 250 mL HDPE Cool to 4°C Analyzed--14 days
Biochemical Oxygen Demand EPA 405.1 2 L HDPE Cool to 4°C Analyzed--48 hours
Chemical Oxygen Demand EPA 410.4 125 mL HDPE Cool to 4°C, sulfuric acid to pH<2 Analyzed--28 days
Chloride SW-846 9056 or EPA 300.0 125 mL HDPE None Analyzed--28 days
Nitrate EPA 300.0 250 mL HDPE Cool to 4°C Analyzed--48 hours
Sulfate SW-846 9038 or EPA 300.0 125 mL HDPE Cool to 4°C Analyzed--28 days
Sulfide EPA 376.2 500 mL HDPE Cool to 4°C, 4 ml zinc acetate Analyzed--7days

NaOH to pH > 9
Phosphate (ortho as P04) EPA 300.0 1 L HDPE Cool to 4C Analyzed--48 hours
Hardness (as CaCO3) EPA 130.2 250 mL HDPE Nitric or sulfuric acid to pH <2 Analyzed--6 months
Iron Bacteria BART IRB To Be Determined To Be Determined To Be Determined

methods.xls
01/24/2001 Page 1 of 3



Table 7-2 (continued)
Analytical Methods, Preservatives, Holding Times, and Sample Containers

354 Area Solvent Detections RI/FS

Sample Sample Holding
Matrix Parameter Analytical Method' Containers Preservation Times

Water Total Suspended Solids EPA 160.2 250 mL HDPE Cool to 4°C Analyzed-7 days
(continued) Total Dissolved Solids EPA 160.1 250 mL HDPE Cool to 4C Analyzed-7 days

Total Organic Carbon SW-846 9060 500 mL glass with Teflo Cool to 4°C, nitric or sulfuric acid Analyzed-28 days
caps to pH<2

Ferrous Iron Hach Colorimetric Method Not Applicable None Field Analysis
Conductivity Field Probe w/ Direct Readin Not Applicable None Field Analysis
Dissolved Oxygen Dissolved Oxygen Meter Not Applicable None Field Analysis
Oxidation/Reduction Potential Standard Methods A2580B Not Applicable None Field Analysis
pH Field Probe w/ Direct Readin Not Applicable None Field Analysis
Temperature Field Probe w/ Direct Readin Not Applicable None Field Analysis
Turbidity Direct Reading Not Applicable None Field Analysis

Soil VOCs SW-846 8260B 2 X 2 oz or 2 X 4 oz C Cool to 4°C Analyzed-14 days
with Teflon-lined caps

PAHs SW-846 8310 8 oz. CWM Cool to 4°C Extracted-14 days
:Analyzed-40 days following extraction

Other Parameters
pH SW-846 9040B 8 oz. CWM Cool to 4°C 24 hours
Total Organic Carbon SW-846 9060 4 oz. CWM Cool to 4C Analyzed-28 days
Total Organic Halides SW-846 9020B 4 oz. CWM Cool to 4C Analyzed-28 days
Cation Exchange Capacity SW-846 9081 4 oz. CWM Cool to 4C Analyzed--7 days

methods.xls
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Table 7-2 (continued)
Analytical Methods, Preservatives, Holding Times, and Sample Containers

354 Area Solvent Detections RI/FS

Notes:
'Analytical method references are given in Section 6.1 of the Quality Assurance Project Plan. inc = Sample preparation included in analytical method
Where two numbers are cited, the first is the preparation method and the second is the analytical method. L = Liter
'The water matrix includes groundwater environmental samples as well as quality mL = Milliliter
control samples prepared during both water and soil sampling activities. PAHs = Polynuclear Aromatic Hydrocarbons
BART IRB = Biological Activity Reaction Test for Iron Related Bacteria RCRA = Resource Conservaton and Recovery Act

CWM = Clear Wide Mouth Glass Jars SVOCs = Semivolatile Organic Compounds
*C = Degrees Celsius VOCs =Volatile Organic Compounds-

HDPE = High-Density Polyethylene Bottles

methods.xls
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Table 7-3
Physical/Geochemical Properties for Soil Analyses

354 Area Solvent Detections RI/FS

Physical Properties Property Test Require
Undisturbed Sample*

Vadose-Zone Soils

Bulk Density X
Moisture Content (ASTM D2216)
Specific Gravity (ASTM D854)
Porosity
Permeability (ASTM 5084 or ASTM D2434) X
Atterberg Limits (ASTM D4318)
Grain-Size Distribution: Sieve Analysis

and/or Hydrometer (ASTM D422)
USCS Classification of Soils (ASTM D2487)

Saturated-Zone Soils

Bulk Density X
Moisture Content (ASTM D2216)
Specific Gravity (ASTM D854)
Porosity
Grain-Size Distribution: Sieve Analysis

and/or Hydrometer (ASTM D422)
USCS Classification of Soils (ASTM D2487)

Geochemical Properties -Vadose- and Saturated-Zone Soils

Total Organic Carbon (SW-846 9060)

* Undisturbed samples will be collected using Shelby

Tubes, piston sampler, or other method, where feasible.
All other samples will be collected using split-spoon samplers.
Sampling procedures are described in the Site-Wide SAP.

physicalprop.xls
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Table 7-4
Proposed Soil Sampling (Off-Site Analysis)

354 Area Solvent Detections RI/FS

Parameters
Sampling Sampling Physical TOC

Point Interval Properties

34wf-6 0-11' 0 1

354-00-27 0-11 0 1
11-10, 1 1

101 - w 11
___ __ __SI 11

35-02 _"00
11-10,

10,- WT 0

354-00-29 0-I1' 0 0
<11-10, 0 0
10 -WT ~ 0 ~ 0

__ _ _SI, 1 1

Notes.
WT =Water Table
SI =Screened Interval
TOO = Total Organic Carbon
Physical Properties = Bulk Density, Specific Gravity, Porosity,

Moisture Content, Aterburg Limits, Permeability, Grain-
Size Distribution, and Classification. All of these tests
will not be run on every sample. The list of tests for each
sample will be determined based on the type of material.
Samples for Bulk Density and Permeability will be
undisturbed (collected using a Shelby Tube, piston
sampler, or other appropriate method). All other samples
will be collected using split-spoon or continuous samplers.

TOO samples will be taken outside contaminated zone.

geosoilixis
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Table 7-5
Proposed Groundwater Sampling from Permanent

Monitoring Wells (Offsite Analysis)
354 Area Solvent Detections RI/FS

Parameters QA/QC Requirements

Sampling Sample RCRA Water Field QA
Point No. VOCs SVOCs Metals NA Quality Duplicate Sample MS/MSD

354-99-07 GW01 i 1 - 1 1 0 0 0
: 354499-08 GW01. 1. 1 1 1 , GWII GW01QA.;: 0 :

?"54 9 ( .Wq1 1 .L 1 1 -*~ 1 0 0
354-00-10 GWO1 1 1 1 1 1 0 0 0
354-99-11 GWO1 1 1 1 1 0 0 0 0

354-99-11c GWO1 1 1 1 1 0 0 0 GW01MS/MSD
: "; . -99.. . i.. 12 1 .i" -I I 6 0,0

<.U354 99-12b 'GI .W01 I. . 10 0 0 0

.~5-91c"GWQl 1 ~ 1 1 ly 0 . 0:' * 0, 0
354-99-13b GW01 1 1 1 1 0 0 0 0
354-99-13c GWO1 1 1 1 1 0 0 0 0
354-00-14c GW01 1 1 1 1 0 0 0 0

3 -"0 .PZ9 G- 1 1 1 0 GWi l  W O:1 , QA 0
. .354-009c1 G 1 ,1 1 1 1 0 '00 ,

3540-PZ20 GW01 1 J~1 1G 1 0' 0
354-00-20c GW01 1 1 1 1 0 0 0 0
354-01-24 GWO1 1 1 1 1 0 0 0 0
354-01-25 GWO1 1 1 1 1 0 0 0 0
,354-01-2 GWO1 1> I _1 -1 0 0. 0 0

,354-1:27 ,GW01 'I 1 1 1 0"' 0 . 0 0
,34-1'728GW1 1 1 1 1 0' 0~iJ 0lIQ

354-01-29c GW01 1 1 1 1 0 0 0 0
354-01-30c GWO1 1 1 1 1 0 GW11 GW01QA 0

354-01-31 GWO1 1 1 1 1 0 0 0 0
;.3s4o1o-31c .GW0 , " : 1. " 0I 1. o ' :: 0

PZ-A GW01 1 . 1 1 0 0 -0~
I:PZ-B G 1 . .1. 1 1 0 0 0' GWO'iMSIMSD

PZ-C GWO1 1 1 1 1 0 0 0 0
PZ-D GWO1 1 1 1 1 0 0 0 0

PSF92-01 GW01 1 1 1 1 0 0 0 0
'PSF92-05 GW01, 1 1 1 .1! 0: 0" 0- 0
MPL97-01 IGWO .1. . 1 1 1 1 - 0) .'. 0 i''2 -,
MPL94-02 'GW01. I1 1 1 1 .0 GW1i'_ GW0QA 0
MPL94-03 GWO1 1 1 1 1 0 0 0 0
MW95-03 GWO1 1 1 1 1 0 0 0 0
MW95-04 GWO 1 1 1 1 0 0 0 0

.MW95-06 .GW01. 1 1 1 1 0 0 '"': ,0 0 ."
TS0292-01' GW01" . 1 I 1 -1 0 0"i ,::.. 0
TS029262 GW01 1. 1 1 1 : 0 0 . 0 -"0

Notes:
A trip blank will accompany each cooler containing aqueous samples submitted for volatile analysis.
VOCs - Volatile Organic Compounds
SVOCs - Semi-Volatile Organic Comopounds
RCRA Metals - Arsenic, Barium. Cadmium. Chromium. Lead. Mercury, Selenium, Silver
NA - Natural Attenuation Parameters (include Dissolved Oxygen, Oxidation-Reduction Potential, Ferrous Iron, Methane,

Ethane, Ethene, Alkalinity, Total Organic Carbon, Nitrate, Sulfate, Sulfide, and Chloride)
QA = Quality Assurance
MS/MSD = Matrix spike/matrix spike duplicate sample
Water Quality = Calcium. Iron, Magnesium. Manganese. Silica. Sodium, Phosphate, TDS, TSS, Hardness (Total as

CaCO3). pH. Chemical Oxygen Demand. Biological Oxygen Demand, and Iron Bacteria. (Other general water
quality parameters are included on the NA list.)

gwsamp.xis
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