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Executive Summary.

In accordance with Contract Number DACA21-96-D-0018, Task Order CKO5, IT Corporation
completed a site investigation (SI) at the Former Gas Mask Test Chambers, Parcels 195(7),
196(7), and 198(7), at Fort McClellan in Calhoun County, Alabama. The SI was conducted to
determine whether chemical constituents are present at the Former Gas Mask Test Chambers,
Parcels 195(7), 196(7), and 198(7) and, if present, whether the concentrations would present an
unacceptable risk to human health or the environment. The Sl at the Former Gas Mask Test
Chambers, Parcels 195(7), 196(7), and 198(7), consisted of the sampling and analyses of four
surface soil samples and four subsurface soil samples.

The analytical results indicate that metals, volatile organic compounds (VOC), and semivolatile
organic compounds (SVOC) were detected in the environmental media sampled. To evaluate
whether the detected constituents present an unacceptable risk to human health or the
environment the analytical results were compared to human health site-specific screening levels
(SSSL), ecological screening values (ESV), and background screening values.

The potential impact to human receptors is expected to be minimal. The metals that exceeded
residential human health SSSLs were within background concentrations or the range of
background values, and thus, do not pose an unacceptable risk to future human receptors. VOC
and SVOC concentrations were below residential human health SSSLs. However, based on the
physical reactions of the field personnel during sampling activities at Parcel 195(7), apparent tear
gas compounds are present possibly in soils or building walls at the site. Because of the problems
encountered by field personnel, a tentatively identified compound library search for
chloroacetophenone/chloroacetophenone, chloropicrin, and chloroform compounds was
performed on the soil samples. Chloroacetophenone/chloroacetophenone, chloropicrin, and
chloroform compounds were not identified in the tentatively identified compound search.

The potential impact to ecological receptors is expected to be minimal. The metals that exceeded
ESVs were within background concentrations or the range of background values. VOC and
SVOC concentrations in surface soils were below ESVs. Consequently, the threat to potential
ecological receptors is expected to be minimal.
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The Former Gas Mask Test Chambers, Parcel 195(7) and a small segment of Parcel 198(7), are
scheduled to be transferred to the Alabama National Guard for continued use as a gas mask
training area. The Former Gas Mask Test Chambers, Parcel 196(7) and the remainder of Parcel
198(7), are scheduled to be transferred to the Joint Powers Authority. Provided that Parcel
195(7) and the small segment of Parcel 198(7) remain under the control of the Alabama National
Guard, and are used in the manner historically used, IT Corporation recommends no further
action at the Former Gas Mask Test Chambers, Parcels 195(7), 196(7), and 198(7). If the land-
use scenario changes, the no further action recommendation at the Former Gas Mask Test
Chambers, Parcels 195(7), 196(7), and 198(7), will need to be reevaluated.
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1.0 Introduction

The U.S. Army has selected Fort McClellan (FTMC), located in Calhoun County, Alabama, for
closure by the Base Realignment and Closure (BRAC) Commission under Public Laws 100-526
and 101-510. The 1990 Base Closure Act, Public Law 101-510, established the process by which
U.S. Department of Defense (DOD) installations would be closed or realigned. The BRAC
Environmental Restoration Program requires investigation and cleanup of federal properties prior
to transfer to the public domain. The U.S. Army is conducting environmental studies of the
impact of suspected contaminants at parcels at FTMC under the management of the U.S. Army
Corps of Engineers (USACE)-Mobile District. The USACE contracted IT Corporation (IT) to
provide environmental services for the site investigation (SI) of the Former Gas Mask Test
Chambers, Parcels 195(7), 196(7), and 198(7), under Prime Contract Number DACA21-96-D-
0018, Task Order CKO5.

This Sl report presents specific information and results compiled from the Sl, including field
sampling and analysis activities, conducted at the Former Gas Mask Test Chambers, Parcels
195(7), 196(7), and 198(7).

1.1 Project Description

The Former Gas Mask Test Chambers site, Parcels 195(7), 196(7), and 198(7), was identified as
an area to be investigated prior to property transfer. The site was classified as a Category 7 site in
the environmental baseline survey (EBS) (Environmental Science and Engineering, Inc. [ESE],
1998). Category 7 sites are areas that are not evaluated and/or that require further evaluation.

A site-specific field sampling plan (SFSP) attachment and a site-specific safety and health plan
(SSHP) attachment were finalized in October 1998 (IT, 1998a). The SFSP and SSHP were
prepared to provide technical guidance for sample collection and analysis at the Former Gas Mask
Test Chambers, Parcels 195(7), 196(7), and 198(7). The SFSP was used in conjunction with the
SSHP as attachments to the installation-wide work plan (1T, 1998b) and the installation-wide
sampling and analysis plan (SAP) (IT, 2000a). The SAP includes the installation-wide safety and
health plan and quality assurance plan.

The Sl included field work to collect four surface soil samples and four subsurface soil samples.
Data from the field investigation were used to determine whether potential site-specific chemicals
are present at the Former Gas Mask Test Chambers, Parcels 195(7), 196(7), and 198(7).
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1.2 Purpose and Objectives

The SI program was designed to collect data from site media and provide a level of defensible
data and information in sufficient detail to determine whether chemical constituents are present at
the Former Gas Mask Test Chambers, Parcels 195(7), 196(7), and 198(7), at concentrations that
would present an unacceptable risk to human health or the environment. The conclusions of the
Sl in Chapter 6.0 are based on the comparison of the analytical results to human health site-
specific screening levels (SSSL), ecological screening values (ESV), and background screening
values for FTMC. The SSSLs and ESVs were developed by IT as part of the human health and
ecological risk evaluations associated with Sls being performed under the BRAC Environmental
Restoration Program at FTMC. The SSSLs and ESVs are presented in the Final Human Health
and Ecological Screening Values and PAH Background Summary Report, Fort McClellan,
Alabama (IT, 2000b). Background metals screening values are presented in the Final
Background Metals Survey Report, Fort McClellan, Alabama (Science Applications International
Corporation [SAIC], 1998).

Based on the conclusions presented in this Sl report, the BRAC Cleanup Team will decide to
propose “No Further Action” at this site or to conduct additional work at the site.

1.3 Site Description and History

The Former Gas Mask Test Chambers, Parcels 195(7), 196(7), and 198(7), are located in the
northern section of the Main Post, south of Reilly Airfield, near 10th Street (Figure 1-1). This
site is made up of three parcels: Parcel 195(7), which is northernmost; Parcel 198(7); and farther
to the south-southwest, Parcel 196(7) (Figure 1-2). These parcels lie in a wooded area between
Trench Hill on the west and Cemetery Hill on the east. A series of small drainage pathways enter
the site from the east (near 10th Street), from the south, and from the southwest cutting across
Parcel 198(7). These drainage ways converge into one drainage way, which flows northwest
across the upper end of the site between Parcels 195(7) and 198(7). The site ranges in elevation
from approximately 760 feet to about 810 feet above mean sea level and slopes mainly to the
northwest. The building on Parcel 198(7) has been demolished. Building rubble was visible at the
site during the April 21, 1998 walkover, but was not apparent during a June 2000 site visit.

Gas mask test chambers have been used at FTMC since the 1950s to instill confidence in trainees
that gas masks perform as required and to confirm proper fit before beginning training elsewhere
with live chemical warfare agents. The agents used at the Gas Mask Test Chambers included
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chloroacetophenone (CN) and o-chlorobenzylidenemalononitrile (CS). CN “tear gas,” CS “tear
gas,” and nonpersistent chlorine gas were reportedly used in the past. Live chemical warfare
agents were not used at this site. Breakdown products of CN and CS compounds are
hydroxyacetophenone (CN), and acetophenone (CN), and malononitrile (CS).

Specific procedures for operating the gas mask test chamber were followed: a capsule containing
tear agent (CS) would be burned by an instructor in one chamber, and trainees would be required
to don masks, check for proper fit, enter the chamber, remove masks, and exit upon signal. CN
and chlorine gas would have been used in a similar manner. Small amounts of these irritating
agents were used in these gas mask confidence training exercises. Releases have not been
reported at any of these current or historical sites. Currently, Parcel 198(7) has unrestricted
access. It is unknown what training occurred there. Chemicals used include CS. One active
FTMC employee reported that powdered CS was spread on the ground at this location during
training exercises; therefore, it is possible that soil contamination is present. No other information
is available (ESE, 1998).
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2.0 Previous Investigations

An EBS was conducted by ESE to document current environmental conditions of all FTMC
property (ESE, 1998). The study was to identify sites that, based on available information, have
no history of contamination and comply with DOD guidance for fast-track cleanup at closing
installations. The EBS also provides a baseline picture of FTMC properties by identifying and
categorizing the properties by seven criteria:

1. Areas where no storage, release, or disposal of hazardous substances or petroleum
products has occurred (including no migration of these substances from adjacent
areas)

2. Areas where only release or disposal of petroleum products has occurred

3. Areas where release, disposal, and/or migration of hazardous substances has
occurred, but at concentrations that do not require a removal or remedial response

4. Areas where release, disposal, and/or migration of hazardous substances has
occurred, and all removal or remedial actions to protect human health and the
environment have been taken

5. Areas where release, disposal, and/or migration of hazardous substances has
occurred, and removal or remedial actions are underway, but all required remedial
actions have not yet been taken

6. Areas where release, disposal, and/or migration of hazardous substances has
occurred, but required actions have not yet been implemented

7. Areas that are not evaluated or require additional evaluation.

The EBS was conducted in accordance with the Community Environmental Response Facilitation
Act (CERFA) (CERFA-Public Law 102-426) protocols and DOD policy regarding contamination
assessment. Records searches and reviews were performed on all reasonably available documents
from FTMC, the Alabama Department of Environmental Management (ADEM), the U.S.
Environmental Protection Agency (EPA) Region 1V, and Calhoun County, as well as a database
search of Comprehensive Environmental Response, Compensation, and Liability Act-regulated
substances, petroleum products, and Resource Conservation and Recovery Act-regulated
facilities. Awvailable historic maps and aerial photographs were reviewed to document historic land
uses. Personal and telephone interviews of past and present FTMC employees and military
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personnel were conducted. In addition, visual site inspections were conducted to verify
conditions of specific property parcels.

The Former Gas Mask Test Chambers, Parcels 195(7), 196(7) and 198(7), were classified as
Category 7 CERFA sites: areas that are not evaluated or that require further evaluation. Previous
studies to document site environmental conditions have not been conducted at Parcels 195(7),
196(7), and 198(7).
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3.0 Current Site Investigation Activities

This chapter summarizes Sl activities conducted by IT at the Former Gas Mask Test Chambers,
Parcels 195(7), 196(7), and 198(7), including environmental sampling and analysis.

3.1 Environmental Sampling

The environmental sampling performed during the S at the Former Gas Mask Test Chambers,
Parcels 195(7), 196(7), and 198(7), included the collection of surface soil and subsurface soil
samples for chemical analysis. The sample locations were determined by observing site physical
characteristics noted during a site walkover, and by reviewing historical documents pertaining to
activities conducted at the site. The sample locations, media, and rationale are summarized in
Table 3-1. Sampling locations are shown on Figure 3-1. Samples were submitted for laboratory
analyses of the site-related parameters listed in Section 3.3.

3.1.1 Surface Soil Sampling

Surface soil samples were collected from four locations at the Former Gas Mask Test Chambers:
Parcel 195(7) (two samples), Parcel 196(7) (one sample), and Parcel 198(7) (one sample). Soil
sampling locations and rationale are presented in Table 3-1. Sampling locations are shown on
Figure 3-1. Sample designations and quality assurance/quality control samples are listed in Table
3-2. Soil sampling locations were determined in the field by the on-site geologist based on the
sampling rationale, presence of surface structures, site topography, and buried utilities.

Sample Collection. Soil samples were collected from the upper 1 foot of soil by either direct-
push technology or with a 3-inch diameter stainless-steel hand auger using the methodology
specified in Section 4.9 of the SAP (IT, 2000a). Surface soil samples were collected by first
removing surface debris, such as rocks and vegetation, from the immediate sample area. The soil
was then collected with the sampling device and screened with a photoionization detector (PID)
in accordance with Section 4.7.1.1 of the SAP (IT, 2000a). Samples for volatile organic
compound (VOC) analyses were collected directly from the sampler with three EnCore®
samplers. The remaining portion of the sample was transferred to a clean stainless-steel bowl,
homogenized, and placed in the appropriate sample containers. The samples were analyzed for
the parameters listed in Table 3-2 using methods outlined in Section 3.3. Sample collection logs
are included in Appendix A.
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Table 3-1

Sampling Locations and Rationale

Former Gas Mask Test Chambers

Parcels 195(7), 196(7), and 198(7)
Fort McClellan, Calhoun County, Alabama

[ Sample Location Sample Media Sample Location Rationale

HFTA-195-GP01 Surface Soil Soil samples were collected near the door of Building T-401.
Subsurface Soil

HFTA-195-GP02 Surface Soil Soil samples were collected near the eastern boundary of Parcel 195(7).
Subsurface Soil

HFTA-195-GP03 Surface Soil Soil samples were collected near the eastern boundary of Parcel 198(7).
Subsurface Soil

FTA-195-GP04 Surface Soil Soil samples were collected near the door of Building 439.

Subsurface Soil
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Table 3-2

Surface and Subsurface Soil Sample Designations and QA/QC Samples
Former Gas Mask Test Chambers
Parcels 195(7), 196(7), and 198(7)

Fort McClellan, Calhoun County, Alabama

Sample QA/QC Samples
Sample Depth Field Field
Location Sample Designation (ft. bgs) Duplicates Splits MS/MSD Analytical Suite
FTA-195-GP01 |FTA-195-GP01-SS-DT0001-REG 0-1.0 FTA-195-GP01-SS-DT0003-FD FTA-195-GP01-SS-DT0004-FS  [FTA-195-GP01-SS-DT0001-MS TCL VOCs, TCL SVOCS,
FTA-195-GP01-SS-DT0001-MSD TAL Metals
FTA-195-GP01-DS-DT0002-REG 4.0-8.0
FTA-195-GP02 |FTA-195-GP02-SS-DT0005-REG 0-1.0 TCL VOCs, TCL SVOCS,
TAL Metals
FTA-195-GP02-DS-DT0006-REG 2.0-4.0
FTA-195-GP03 |FTA-195-GP03-SS-DT0007-REG 0-1.0 TCL VOCs, TCL SVOCS,
TAL Metals
FTA-195-GP03-DS-DT0008-REG 2.0-3.0
FTA-195-GP04 |FTA-195-GP04-SS-DT0009-REG 0-1.0 TCL VOCs, TCL SVOCS,
TAL Metals
FTA-195-GP04-DS-DT0010-REG 3.0-5.0

FD - Field duplicate

FS - Field split

ft. bgs - feet below ground surface

MS/MSD - Matrix spike/matrix spike duplicate.
QA/QC - Quality assurance/quality control.
SVOC - Semivolatile organic compound.

TAL - Target analyte list.

TCL - Target compound list.

VOC - Volatile organic compound.
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3.1.2 Subsurface Soil Sampling

Subsurface soil samples were collected from four soil borings at the Former Gas Mask Test
Chambers, Parcels 195(7), 196(7), and 198(7). Subsurface soil sampling locations and rationale
are presented in Table 3-1. Subsurface soil sample designations, depths, and quality
assurance/quality control samples are listed in Table 3-2. Soil boring sampling locations were
determined in the field by the on-site geologist based on the sampling rationale, presence of
surface structures, site topography, and buried and overhead utilities. IT contracted TEG, Inc., a
direct-push technology subcontractor, to assist in subsurface soil sample collection.

Sample Collection. Subsurface soil samples were collected from soil borings at depths of 2 to
8 feet below the ground surface (bgs) in the unsaturated zone. The soil borings were advanced
and soil samples collected using the direct-push sampling procedures specified in Section 4.9.1.1
of the SAP (IT, 2000a). The samples were analyzed for the parameters listed in Table 3-2 using
methods outlined in Section 3.3. Sample collection logs are included in Appendix A.

Soil samples were collected continuously until direct-push sampler refusal was encountered.
Subsurface soil samples were field screened using a PID in accordance with Section 4.7.1.1 of the
SAP (IT, 2000a) to measure samples for volatile organic vapors. The sample displaying the
highest reading was selected and sent to the laboratory for analysis; however, at those locations
where PID readings were not greater than background, the deepest sample interval above the
saturated zone was submitted for analyses. Samples to be analyzed for VOCs were collected
directly from the sampler with three EnCore® samplers. The remaining portion of the sample was
transferred to a clean stainless-steel bowl, homogenized, and placed in the appropriate sample
containers. Samples submitted for laboratory analyses are summarized in Table 3-2. The on-site
geologist constructed a detailed lithological log for each soil boring. The lithological log for each
borehole is included in Appendix B.

At the completion of soil sampling, boreholes were abandoned with bentonite chips and hydrated
with potable water following borehole abandonment procedures summarized in Appendix B of the
SAP (IT, 2000a).

3.2 Surveying of Sample Locations

Sample locations were surveyed using global positioning system survey techniques described in
Section 4.3 of the SAP (IT, 2000a), and conventional civil survey techniques described in Section
4.19 of the SAP. Horizontal coordinates were referenced to the U.S. State Plane coordinate
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system, Alabama East Zone, North American Datum of 1983. Elevations were referenced to the
North American Vertical Datum of 1988. Horizontal coordinates and elevations are included in
Appendix C.

3.3 Analytical Program

Samples collected during the SI were analyzed for various chemical parameters. The specific
suite of analyses performed was based on the potential site-specific chemicals historically at the
site and EPA, ADEM, FTMC, and USACE requirements. Samples collected at the Former Gas
Mask Test Chambers, Parcels 195(7), 196(7), and 198(7), were analyzed for the following
parameters:

e Target Compound List VOCs — EPA Method 5035/8260B

e Target Compound List Semivolatile Organic Compounds (SVOC) — EPA Method
8270C

e Target Analyte List Metals — EPA Method 6010B/7000.

The samples were analyzed using EPA SW-846 methods, including Update 111 Methods where
applicable, as presented in Table 6-1 in Appendix B of the SAP (IT, 2000a). Data were reported
and evaluated in accordance with Corps of Engineers South Atlantic Savannah Level B criteria
(USACE, 1994) and the stipulated requirements for the generation of definitive data (Section
3.1.2 of Appendix B of the SAP [IT, 2000a]). Chemical data were reported via hard copy data
packages by the laboratory using Contract Laboratory Program-like forms. These packages were
validated in accordance with EPA National Functional Guidelines by Level Il criteria. A
summary of validated analytical data is included in Appendix D. The Data Validation Summary
Report is included as Appendix E.

3.4 Sample Preservation, Packaging, and Shipping

Sample preservation, packaging, and shipping followed requirements specified in Section 4.13.2
of the SAP (IT, 2000a). Sample containers, sample volumes, preservatives, and holding times for
the analyses required in this Sl are listed in Section 5.0, Table 5-1, of Appendix B of the SAP.
Sample documentation and chain-of-custody forms were recorded as specified in Section

4.13 of the SAP.
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Completed analysis request and chain-of-custody forms (Appendix A) were secured and included
with each shipment of sample coolers to Quanterra Environmental Services (Quanterra) in
Knoxville, Tennessee. Split samples were shipped to USACE South Atlantic Division Laboratory
in Marietta, Georgia.

3.5 Investigation-Derived Waste Management and Disposal

Investigation-derived waste (IDW) was managed and disposed as outlined in Appendix D of the
SAP (IT, 2000a). The IDW generated from the field sampling at the Former Gas Mask Test
Chambers, Parcels 195(7), 196(7), and 198(7), was segregated as follows:

e Drill cuttings
e Decontamination fluids
e Personal protective equipment.

Solid IDW was stored inside the fenced area surrounding Buildings 335 and 336 in lined roll-off
bins prior to characterization and final disposal. Solid IDW was characterized using toxicity
characteristic leaching procedure analyses. Based on the results, soil boring cuttings and personal
protective equipment generated during the Sl at the Former Gas Mask Test Chambers, Parcels
195(7), 196(7), and 198(7), were disposed as nonregulated waste at the Industrial Waste Landfill
on the Main Post of FTMC.

Liquid IDW was contained in the existing 20,000-gallon sump associated with the Building T-338
vehicle washrack. Liquid IDW was characterized by VOC, SVOC, and metals analyses. Based
on the analyses, liquid IDW was discharged as nonregulated waste to the FTMC wastewater
treatment plant on the Main Post.

3.6 Variances/Nonconformances
There were not any variances or nonconformances to the SFSP recorded during completion of the
Sl at the Former Gas Mask Test Chambers, Parcels 195(7), 196(7), and 198(7).

3.7 Data Quality

The field sample results are presented in tabular form in Appendix D. The field samples were
collected, documented, handled, analyzed, and reported in a manner consistent with the SI work
plan; the FTMC SAP and quality assurance plan; and standard, accepted methods and procedures.
Sample collection logs pertaining to the collection of these samples were reviewed and organized
for this report, and are included in Appendix A. As discussed in Section 3.6, there were not any
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variances or nonconformances identified either in the field or during the review of sample
collection logs that may have impacted the usability of the data.

Data Validation. A complete (100 percent) Level 111 data validation effort was performed on
the reported analytical data. Appendix E consists of a data validation summary report that was
prepared to discuss the validation results. Selected results were rejected or otherwise qualified
based on the implementation of accepted data validation procedures and practices. These
qualified parameters are highlighted in the report. The validation-assigned qualifiers were added
to the FTMC IT Environmental Management System™ database for tracking and reporting. The
qualified data were used in the comparison to the SSSLs and ESVs. Rejected data (assigned an
‘R’ qualifier) were not used in the comparison to SSSLs and ESVs. The data presented in this

report, except where qualified, meet the principle data quality objective for this SI.
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4.0 Site Characterization

Subsurface investigations performed at the Former Gas Mask Test Chambers, Parcels 195(7),
196(7), and 198(7), provided soil and geological data to characterize the site. There were not any
wells installed at the parcel and a hydrogeological characterization of the Former Gas Mask Test
Chambers was not performed.

4.1 Regional and Site Geology

4.1.1 Regional Geology

Calhoun County includes parts of two physiographic provinces, the Piedmont Upland Province
and the Valley and Ridge Province. The Piedmont Upland Province occupies the extreme eastern
and southeastern portions of the county, and is characterized by metamorphosed sedimentary
rocks. The generally accepted range in age of these metamorphics is Cambrian to Devonian.

The majority of Calhoun County, including the Main Post of FTMC, lies within the Appalachian
fold and thrust structural belt (\Valley and Ridge Province) where southeastward-dipping thrust
faults with associated minor folding are the predominant structural features. The fold and thrust
belt consists of Paleozoic sedimentary rocks that have been asymmetrically folded and thrust-
faulted with major structures and faults striking in a northeast-southwest direction.

Northwestward transport of the Paleozoic rock sequence along the thrust faults has resulted in the
imbricate stacking of large slabs of rock referred to as thrust sheets. Within an individual thrust
sheet, smaller faults may splay off the larger thrust fault, resulting in imbricate stacking of rock
units within an individual thrust sheet (Osborne and Szabo, 1984). Geologic contacts in this
region generally strike parallel to the faults and repetition of lithologic units is common in vertical
sequences. Geologic formations within the Valley and Ridge Province portion of Calhoun County
have been mapped by Warman and Causey (1962), Osborne and Szabo (1984), and Moser and
DelJarnette (1992), and vary in age from Lower Cambrian to Pennsylvanian.

The basal unit of the sedimentary sequence in Calhoun County is the Cambrian Chilhowee Group.
The Chilhowee Group is comprised of the Cochran, Nichols, Wilson Ridge, and Weisner
Formations (Osborne and Szabo, 1984), but in Calhoun County is either undifferentiated or
divided into the Cochran and Nichols Formations and an upper undifferentiated Wilson Ridge and
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Weisner Formation. The Cochran is composed of poorly sorted arkosic sandstone and
conglomerate with interbeds of greenish-gray siltstone and mudstone. Massive to laminated,
greenish-gray and black mudstone makes up the Nichols Formation with thin interbeds of siltstone
and very fine-grained sandstone (Szabo et al., 1988). These two formations are mapped only in
the eastern part of the county.

The Wilson Ridge and Weisner Formations are undifferentiated in Calhoun County and consist of
both coarse-grained and fine-grained clastics. The coarse-grained facies appear to dominate the
unit, and consist primarily of coarse-grained, vitreous quartzite, and friable, fine- to coarse-
grained, orthoquartzitic sandstone, both of which locally contain conglomerate. The fine-grained
facies consists of sandy and micaceous shale and silty, micaceous mudstone, which are locally
interbedded with the coarse clastic rocks. The abundance of orthoquartzitic sandstone and
quartzite suggests that most of the Chilhowee Group bedrock in the vicinity of FTMC belongs to
the Weisner Formation (Osborne and Szabo, 1984).

The Cambrian Shady Dolomite overlies the Weisner Formation northeast, east and southwest of
the Main Post and consists of interlayered bluish-gray or pale yellowish-gray sandy dolomitic
limestone and siliceous dolomite with coarsely crystalline porous chert (Osborne et al., 1989). A
variegated shale and clayey silt have been included within the lower part of the Shady Dolomite
(Cloud, 1966). Material similar to this lower shale unit was noted in core holes drilled by the
Alabama Geologic Survey on FTMC (Osborne and Szabo, 1984). The character of the Shady
Dolomite in the FTMC vicinity and the true assignment of the shale at this stratigraphic interval
are still uncertain (Osborne, 1999).

The Rome Formation overlies the Shady Dolomite and locally occurs to the northwest and
southeast of the Main Post as mapped by Warman and Causey (1962) and Osborne and Szabo
(1984), and immediately to the west of Reilly Airfield (Osborne and Szabo, 1984). The Rome
Formation consists of variegated thinly interbedded grayish-red-purple mudstone, shale, siltstone,
and greenish-red and light gray sandstone, with locally occurring limestone and dolomite. The
Conasauga Formation overlies the Rome Formation and occurs along anticlinal axes in the
northeastern portion of Pelham Range (Warman and Causey, 1962) (Osborne and Szabo, 1984)
and the northern portion of the Main Post (Osborne et al., 1997). The Conasauga Formation is
composed of dark-gray, finely to coarsely crystalline medium- to thick-bedded dolomite with
minor shale and chert (Osborne et al., 1989).
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Overlying the Conasauga Formation is the Knox Group, which is composed of the Copper Ridge
and Chepultepec dolomites of Cambro-Ordovician age. The Knox Group is undifferentiated in
Calhoun County and consists of light medium gray, fine to medium crystalline, variably bedded to
laminated, siliceous dolomite and dolomitic limestone that weathers to a chert residuum (Osborne
and Szabo, 1984). The Knox Group underlies a large portion of the Pelham Range area.

The Ordovician Newala and Little Oak Limestones overlie the Knox Group. The Newala
Limestone consists of light to dark gray, micritic, thick-bedded limestone with minor dolomite.
The Little Oak Limestone is comprised of dark gray, medium- to thick-bedded, fossiliferous, and
argillaceous to silty limestone with chert nodules. These limestone units are mapped together as
undifferentiated at FTMC and other parts of Calhoun County. The Athens Shale overlies the
Ordovician limestone units. The Athens Shale consists of dark-gray to black shale and graptolitic
shale with localized interbedded dark gray limestone (Osborne et al., 1989). These units occur
within an eroded "window" in the uppermost structural thrust sheet at FTMC and underlie much
of the developed area of the Main Post.

Other Ordovician-aged bedrock units mapped in Calhoun County include the Greensport
Formation, Colvin Mountain Sandstone, and Sequatchie Formation. These units consist of
various siltstones, sandstones, shales, dolomites and limestones, and are mapped as one,
undifferentiated unit in some areas of Calhoun County. The only Silurian-age sedimentary
formation mapped in Calhoun County is the Red Mountain Formation. This unit consists of
interbedded red sandstone, siltstone, and shale with greenish-gray to red silty and sandy limestone.

The Devonian Frog Mountain Sandstone consists of sandstone and quartzitic sandstone with shale
interbeds, dolomudstone, and glauconitic limestone (Szabo et al., 1988). This unit locally occurs
in the western portion of Pelham Range.

The Mississippian Fort Payne Chert and the Maury Formation overlie the Frog Mountain
Sandstone, and are composed of dark- to light-gray limestone with abundant chert nodules and
greenish-gray to grayish-red phosphatic shale with increasing amounts of calcareous chert toward
the upper portion of the formation (Osborne and Szabo, 1984). These units occur in the
northwestern portion of Pelnam Range. Overlying the Fort Payne Chert is the Floyd Shale, also
of Mississippian age, which consists of thin-bedded, fissile brown to black shale with thin
intercalated limestone layers and interbedded sandstone. Osborne and Szabo (1984) reassigned
the Floyd Shale, which was mapped by Warman and Causey (1962) on the Main Post of FTMC,
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to the Ordovician Athens Shale on the basis of fossil data.

The Jacksonville Thrust Fault is the most significant structural geologic feature in the vicinity of
FTMC, both for its role in determining the stratigraphic relationships in the area and for its
contribution to regional water supplies. The trace of the fault extends northeastward for
approximately 39 miles between Bynum, Alabama and Piedmont, Alabama. The fault is
interpreted as a major splay of the Pell City Fault (Osborne and Szabo, 1984). The Ordovician
sequence comprising the Eden thrust sheet is exposed at FTMC through an eroded "window" or
"“fenster" in the overlying thrust sheet. Rocks within the window display complex folding with the
folds being overturned, and tight to isoclinal. The carbonates and shales locally exhibit well-
developed cleavage (Osborne and Szabo, 1984). The FTMC window is framed on the northwest
by the Rome Formation, north by the Conasauga Formation, northeast, east, and southwest by the
Shady Dolomite, and southeast and southwest by the Chilhowee Group (Osborne et al., 1997).

4.1.2 Site Geology

Two soil series are present at the Former Gas Mask Test Chambers, Parcels 195(7), 196(7), and
198(7). The northernmost portion of the site has the Philo Series. The southern portion of the
site has Anniston Series soils.

The specific soil type of Philo Series soil at this site is Philo and Stendal soils, local alluvium, and
0 to 2 percent slopes (PkA). This mapping unit is on foot slopes, along and at the head of small
drainageways or draws. It occurs in areas that are 1 to 10 acres in size. The soils are variable in
color, texture, and consistency. Drainage ranges from poor to moderately good. Water stands on
the surface for short periods, and there are a few seepage areas. Impaired drainage is the main
hazard, and these areas are frequently flooded. Depth to top of bedrock is generally greater than
6 feet bgs.

The specific type of Anniston Series soil at this site is Anniston gravelly clay loam, 6 to 10 percent
slopes, severely eroded (AbC3). These soils consist of areas that have lost nearly all of their
original surface soil through erosion. The upper layer is now a reddish-brown, gravelly clay loam,
4 to 6 inches thick. It is underlain, in most places, by red or dark reddish-brown gravelly clay
loam. It has many small, shallow gullies and a few deep ones. Infiltration is moderately slow, and
the capacity for available moisture is low. Depth to bedrock is generally between 2 and 10 feet
(U.S. Department of Agriculture, 1961).
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The Former Gas Mask Test Chambers site is situated on the northern portion of the Ordovician
window in the uppermost thrust sheet. Bedrock beneath the site is mapped as Floyd Shale of
Mississippian age (Warman and Causey, 1962). Osborne and Szabo (1983, 1984) later reassigned
this unit to the Ordovician age Athens Shale.

Based on direct-push soil boring data collected during the SI, residuum beneath the Former Gas
Mask Test Chambers, Parcels 195(7), 196(7), and 198(7) consists of predominantly sandy clay
and silt with chert and rock fragments. Direct-push refusal was encountered at depths ranging
from 3 to 8 feet bgs. Bedrock was not encountered in any of the borings installed.

4.2 Site Hydrology

Precipitation in the form of rainfall averages about 54 inches annually in Anniston, Alabama, with
infiltration rates annually exceeding evapotranspiration rates. The major surface water features at
the Main Post of FTMC include Remount Creek, Cane Creek, and Cave Creek. These waterways
flow in a general northwest to westerly direction towards the Coosa River on the western
boundary of Calhoun County.

Surface runoff at the Former Gas Mask Test Chambers site flows into a series of small drainage
pathways that enter the site from the east (near 10th Street), from the south, and from the
southwest cutting across Parcel 198(7). These drainage ways converge into one drainage way
that flows northwest across the upper end of the site between Parcels 195(7) and 198(7).
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5.0 Summary of Analytical Results

The results of the chemical analyses of samples collected at the Former Gas Mask Test Chambers,
Parcels 195(7), 196(7), and 198(7), indicate that metals, VOCs, and SVOCs have been detected
in surface and subsurface soils. To evaluate whether the detected constituents present an
unacceptable risk to human health and the environment, analytical results were compared to the
human health SSSLs and ESVs for FTMC. The SSSLs and ESVs were developed by IT for
human health and ecological risk evaluations as part of the ongoing Sls being performed under the
BRAC Environmental Restoration Program at FTMC.

Metal concentrations exceeding the SSSLs and ESVs were subsequently compared to background
metals screening values (SAIC, 1998) to determine if the metals concentrations are within natural
background concentrations. Summary statistics for background metals samples collected at
FTMC (SAIC, 1998) are included in Appendix F.

Six compounds were quantified by both SW-846 Method 8260B (as VOC) and Method 8270C
(as SVOC), including 1,2,4-trichlorobenzene, 1,4-dichlorobenzene, 1,3-dichlorobenzene, 1,2-
dichlorobenzene, hexachlorobutadiene, and naphthalene. Method 8260B yields a reporting limit
(RL) of 0.005 milligrams per kilogram (mg/kg), while Method 8270C has a RL of 0.330 mg/kg,
which is typical for a soil matrix sample. Due to the direct nature of the Method 8260B analysis
and its resulting lower RL, this method should be considered superior to Method 8270C when
quantifying low levels (0.005 to 0.330 mg/kg) of these compounds. Method 8270C and its
associated methylene chloride extraction step is superior, however when dealing with samples that
contain higher concentrations (greater than 0.330 mg/kg) of these compounds. Therefore, all data
were considered and none were categorically excluded. Data validation qualifiers were helpful in
evaluating the usability of data, especially if calibration, blank contamination, precision, or
accuracy indicator anomalies were encountered. The validation qualifiers and concentrations
reported (e.g., whether concentrations were less than or greater than 0.330 mg/kg) were used to
determine which analytical method was likely to return the more accurate result.

The following sections and Tables 5-1 and 5-2 summarize the results of the comparison of
detected constituents to the SSSLs, ESVs, and background screening values. Complete analytical
results are presented in Appendix D.
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Table 5-1

Surface Soil Analytical Results
Former Gas Mask Test Chambers, Parcels 195(7), 196(7), and 198(7)
Fort McClellan, Calhoun County, Alabama

parcel FTA-195 FTA-195 FTA-195 FTA-195
Sample Location FTA-195-GPO1 FTA-195-GP02 FTA-195-GP03 FTA-195-GP04
Sample Number DT0001 DT0005 DT0007 DT0009
Sample Date 4-Nov-98 29.0ct-98 29-0ct-98 29-Oct-98
Sample Depth (Feet) 0-1 0-1 0-1 0-1
Parameter [units| BKG® | SSSL® | ESV® | Result | Qual]>BKG] >sssL|>Esv] Resuit | Qual|>BKG]>sssL|>Esv] Result | Quai[>BKG[>SssL|>Esv] Resutt [aual[>BKG|>ssst|[>Esv
METALS
Aluminum mglkg | 163E+04 | 7.80E+03 | 5.00E+01] 6.20E+03 VES [B.38E+03 VES [ VES [ 1.39E+04 VES | YES [4.90£+03 YES
Arsenic mglkg | 1.37E+01 | 4.26E-01 | 1.00E+01 | 4.70E+00] J VES 4.406+00| J VES 6.30E+00] J VES 370E+00| J VES
Sariom mglkg | 1.24E+02 | 5.47E+02 | 1.65E+02 | 3 77E+01 6.01E+01 5 50E+01 2.84E+01
Beryliom mgikg | B.00E-01 | S.60E+00 | 1.10E+00] _ ND ND 6.80E-01 ND
Caicium mglkg | 172E+03] _NA NA | 7.186+03| J | VES 178E+04| J | YES ND ND
Chromium malkg | 3.70E+01 | 2.32E+01 | 4.00E-01 | 119E+01] J VES | 183E+01| J VES [383E+01] J | YES | VES | VES |496E+01| J | YES | YES | YES
Coball molkg | 152E+01 | 4.68E+02 | 2.00E+01] __ND 7.20E+00 990E+00] J ND
([Copper mgikg | 1.27E+01 | 3.13E+02 | 4.00E+01 | 6 80E+00 6.60E+00 6.80E+00 5.80E+00
livon malkg | 3.42E+04 | 2.34E+03 | 2.00E+02 | 9 4BE+03 YES | YES | 1.56E+04 YES | VES | 241E+04 VES | VES | 1.66E+04 YES | YES
[Ceas mgikg| 4 01E+01 | 4.00E+02 | 5.00E+01 | 1.45E+01 2.926+01 219E+01 9.20E+00
|{Magnesium mghkg| 103E+03] NA | 4.40E+05 | 3.91E+03| J | YES BO2E+03| J | YES ND ND
[Manganese mglkg | 1.56E+03 | 3.63E+02 | 1.00E+02 | 6.62E+02 VES | YES | 6.21E+02 VES | YES | 561E+02 VES | YES | 1.17€+02 VES
Nercury mgkg | B.00E-02 | Z33E+00 | 1.00E-01 | _ ND 6.10E-02 7.80E-02 3.60E-02
Nickel mglkg | 1.03E+01 | 1.54E+02 | 3.00E+01| __ND 4.950E 00 8.10E+00 ND
Selenium mglkg | 4 B0E-01 | 3.91E+01 | B.10E-01 | _ND ND ND 7.40E-01 YES
Nanadiam molkg | 5.88E+01 | 5.31E+01 | 2.00E+00 | 1.20E+01 YES | 2.01E+01 VES | 2.74E+01 VES | T.65E+01 VES
e mgikg | 4.06E+01 | 2.34E+03 | 5.00E+01] 4.14E+01 VES 414E+01 VES T52E+01] B 242E+01| B
VOLATILE ORGANIC COMPOUNDS
> Butanone makg| NA | 4.66E+03 ] 8.96E+01] B.00E-03] B 500603 J 570E-03 ] J 280E-03 | J
hoetons mgkg| NA | 7.76E+02] 2.50E+00 | 2.60E:01 | J 92002 J 160E+00| J 160E-01 | J
Bromomethane mgkg| NA | 100E+01] NA | 460E03| B ND 230603 | J ND
[Methylene chioride mghkg| NA | B41E+01] 2.00E+00| 450E03| B 330E-03 | B 380E03| B 360E-03 | B
Toluene mgkg| NA | 1.55E+03 | 5.006-02 | 1.20E-02| J 370E-03] J 3.60E-02 ND
mp Xylenes mokg| NA | 1.55E+04 | 500E-02 | ND ND 5.70E:03 ND
o-Cymene mgkg| NA | 155E+03| NA | 1.10E02] J 640E-03 | J 5 80E-02 ND
SEMIVOLATILE ORGANIC COMPOUNDS
bis(2-Chloroethyljether mg/kg NA 5.73E-01 | 2.37E+01 | 1.00E-01 J ND ND ND
bis(Z-Ethyihexylphihalate mokg| NA | 4.62E+01] 9.30E-01 | 7.30E02| J 830E-02| J ND ND

Analyses performed by Quanterra Environmental Services using U.S. Environmental Protection Agency (EPA) SW-846
analytical methods, including Update Il methods where applicable.

2 Bkg - Background Concentration listed is two times (2x) the arithmetic mean of background metals concentration given in

Science Applications International Corporation (1998), Final Background Metals Survey Report, Fort McClellan, Alabama, July.
b Residential human health site-specific screening level (SSSL} and ecological screening vaiue (ESV) as given in IT Corporation (2000b), Final Human Health
and Ecological Screening Values and PAH Background Summary Report, Fort McClellan, Calhoun County, Alabama, July.
B - Analyte detected in laboratory or field blank at concentration greater than the reporting limit (and greater than zero).
J - Resultis greater than stated method detection limit but less than or equal to specified reporting limit.

mg/kg - Milligrams per kilogram
NA - Not available
ND - Not detected
Qua! - Data validation qualifier




Table 5-2

Subsurface Soil Analytical Results
Former Gas Mask Test Chambers, Parcels 195(7), 196(7), and 198(7)
Fort McClellan, Calhoun County, Alabama

Parcel FTA-195 FTA-195 FTA-195 FTA-195
Sample Location FTA-195-GP01 FTA-195-GP02 FTA-195-GP03 FTA-195-GP04
Sample Number DT0002 DT0006 DT0008 DT0010
Sample Date 4-Nov-98 29-Oct-98 29-Oct-98 29-Oct-98
Sample Depth (Feet) 4-8 2-4 2-3 3-5
Parameter Units BKG? sssL® Result | Qual |>BKG| >SSSL| Result | Qual|>BKG|>SSSL| Result | Qual|>BKG|>SSSL| Result | Qual|>BKG|>SSSL
METALS
[Aluminum mg/kg [ 1.36E+04 | 7.80E+03 | 1.26E+04 YES |7.10E+03 1.33E+04 YES [1.07E+04 YES
Arsenic mg/kg [ 1.83E+01 | 4.26E-01 | 7.90E+00| J YES [6.00E+00] J YES [8.10E+00] J YES [5.40E+00] J YES
Barium mg/kg | 2.34E+02 | 5.47E+02 | 3.08E+01 ND 4.30E+01 ND
|[calcium mg/kg | 6.37E+02]  NA ND 1.40E+03] J | YES ND ND
|[chromium mg/kg | 3.83E+01]2.32E+01[5.196+01] J | YES| YES [3.05E+01] J YES [4.83E+01| J | YES| YES [2.32E+01] J YES
|[cobalt mg/kg | 1.75E+01 | 4.68E+02 | 7.50E+00| J ND 6.00E+00] J ND
|[copper ma/kg | 1.94E+01 | 3.13E+02 | 7.80E+00 7.30E+00 1.16E+01 9.10E+00
|firon mg/kg | 4.48E+04 | 2.34E+03 [ 3.11E+04 YES [2.72E+04 YES [3.57E+04 YES |2.85E+04 YES
|[Lead mg/kg | 3.85E+01 | 4.00E+02 | 1.48E+01 9.50E+00 1.23E+01 7.30E+00
|[Magnesium malkg | 7.66E+02 NA ND 8.23E+02| J | YES ND ND
|[IManganese ma/kg | 1.36E+03 | 3.63E+02 [ 5.37E+02 YES [1.04E+02 1.39E+02 2.30E+01
|[Mercury mg/kg | 7.00E-02 | 2.33E+00] 5.80E-02 6.30E-02 1.50E-01 YES 4.10E-02
Nickel mg/kg | 1.29E+01 | 1.54E+02 | 7.00E+00 ND 6.40E+00 ND
Selenium mg/kg [ 4.70E-01 [ 3.91E+01| ND ND ND 6.60E-01 YES
anadium mg/kg | 6.49E+01 | 5.31E+01 | 3.49E+01 2.47E+01 3.82E+01 1.89E+01
Zinc mg/kg [ 3.49E+01 | 2.34E+03 [ 1.73E+01 1.24E+01] B 1.84E+01| B 1.10E+01| B
OLATILE ORGANIC COMPOUNDS
[Acetone makg| NA  [7.76E+02] 2.40E-02| B 1.10E-01| J 2.60E-01| J 1.10E-01| J
Methylene chloride makg| NA  [8.41E+01] 5.40E-03| B 4.30E-03 9.40E-03| B 3.20E-03
|[Trichlorofluoromethane mg/kg] NA [2.33E+03] ND ND 4.70E-03] J ND
p-Cymene mg/kg NA 1553.41 ND ND 0.47 J ND
"SEMIVOLATILE ORGANIC COMPOUNDS
|[bis(2-Chloroethyl)ether ma/kg NA 5.73E-01 | 1.10E-01| J ND ND ND
|[bis(2-Ethylhexyl)phthalate mg/kg NA 452E+01] 7.70E-02 | J ND ND ND

Analyses performed by Quanterra Environmental Services using U.S. Environmental Protection Agency (EPA) SW-846
analytical methods, including Update Ill methods where applicable.

@ Bkg - Background. Concentration listed is two times (2x) the arithmetic mean of background metals concentration given in
Science Applications International Corporation (1998), Final Background Metals Survey Report, Fort McClellan,
Alabama, July.

" Residential human health site-specific screening level (SSSL) as given in IT Corporation (2000b), Final Human Health and Ecological
Screening Values and PAH Background Summary Report, Fort McClellan, Calhoun County, Alabama, July.

B - Analyte detected in laboratory or field blank at concentration greater than the reporting limit (and greater than zero).
J - Result is greater than stated method detection limit but less than or equal to specified reporting limit.
mg/kg - Milligrams per kilogram
NA - Not available

ND - Not detected

Qual - Data validation qualifier
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5.1 Surface Soil Analytical Results

Four surface soil samples were collected for chemical analyses at the Former Gas Mask Test
Chambers, Parcels 195(7), 196(7), and 198(7). Surface soil samples were collected from the
upper 1 foot of soil at the locations shown on Figure 3-1. Analytical results were compared to
residential human health SSSLs, ESVs, and background screening values, as presented in Table 5-
1.

Metals. Seventeen metals were detected in surface soil samples collected at the Former Gas
Mask Test Chambers, Parcels 195(7), 196(7), and 198(7). Aluminum, arsenic, barium,
chromium, copper, iron, lead, manganese, vanadium, and zinc were present in each of the
samples.

The concentrations of aluminum (FTA-195-GP02 and FTA-195-GP03), arsenic (four locations),
chromium (FTA-195-GP03 and FTA-195-GP04), iron (four locations), and manganese (FTA-
195-GP01, FTA-195-GP02, and FTA-195-GP03) exceeded residential human health SSSLs.
With the exception of chromium (two locations), these metals concentrations were within
background concentrations. The chromium results were within the range of background values
(Appendix F).

The concentrations of five metals (aluminum, chromium, iron, manganese, and vanadium)
exceeded ESVs but were within background concentrations or the range of background values.

Volatile Organic Compounds. Seven VOCs, including 2-butanone, acetone, bromo-
methane, methylene chloride, toluene, m,p-xylenes, and p-cymene were detected in surface soil
samples collected at the Former Gas Mask Test Chambers, Parcels 195(7), 196(7), and 198(7).
The methylene chloride results, one of the 2-butanone results, and one of the bromomethane
results were flagged with a ‘B’ data qualifier, signifying that these compounds were also detected
in an associated laboratory or field blank sample. Sample location FTA-195-GP03 contained each
of the detected VOCs, and sample location FTA-195-GP01 contained six of the seven detected
VOCs. However, none of the detected VOCs were present at a concentration exceeding
residential human health SSSLs or ESVs.
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Semivolatile Organic Compounds. The SVOCs bis(2-chloroethyl)ether and
bis(2-ethylhexyl)phthalate were detected in surface soil samples collected at the Former Gas Mask
Test Chambers, Parcels 195(7), 196(7), and 198(7). SVOCs were not detected in the surface
soils collected from sample locations FTA-195-GP03 and FTA-195-GP04. Sample location FTA-
195-GP01 contained both of the detected SVOCs, and sample location FTA-195-GP02 contained
one of the detected SVOCs. The SVOC analytical results were flagged with a ‘J” data qualifier,
signifying that the results were greater than the method detection limit but less than the specified
RL. However, none of the detected SVOCs was present at a concentration exceeding SSSLs or
ESVs.

5.2 Subsurface Soil Analytical Results

Four subsurface soil samples were collected for chemical analyses at the Former Gas Mask Test
Chambers, Parcels 195(7), 196(7), and 198(7). Subsurface soil samples were collected at depths
greater than 1 foot bgs at the locations shown on Figure 3-1. Analytical results were compared to
residential human health SSSLs and background screening values, as presented in Table 5-2.

Metals. Sixteen metals were detected in subsurface soil samples collected at the Former Gas
Mask Test Chambers, Parcels 195(7), 196(7), and 198(7). The concentrations of five metals
(aluminum, arsenic, chromium, iron, and manganese) exceeded residential human health SSSLs.
However, with the exception of chromium at two locations (FTA-195-GP01 and FTA-195-GP03)
the concentrations of these metals were within background concentrations. The chromium results
were within the range of background values determined by SAIC (1998) (Appendix F).

Volatile Organic Compounds. Acetone, methylene chloride, trichlorofluoromethane, and
p-cymene were detected in subsurface soil samples collected at the Former Gas Mask Test
Chambers, Parcels 195(7), 196(7), and 198(7). The methylene chloride results and one of the
acetone results were flagged with a ‘B’ data qualifier, signifying this compound was also detected
in an associated laboratory or field blank sample. None of the detected VOCs were present at a
concentration exceeding residential human health SSSLs.

Semivolatile Organic Compounds. Bis(2-chloroethyl)ether and bis(2-ethylhexyl)phthalate
were detected in one of the subsurface soil samples collected at the Former Gas Mask Test
Chambers, Parcels 195(7), 196(7), and 198(7). Sample location FTA-195-GP01 contained both
of the detected SVOCs. SVOCs were not detected in the other three samples. The bis(2-
chloroethyl)ether and bis(2-ethylhexyl)phthalate concentrations were below residential human
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health SSSLs.

During direct-push subsurface soil sample collection activities at Building T-401 (Parcel 195[7]),
IT personnel experienced irritation of the eyes and upper respiratory tract, consistent with
symptoms of exposure to tear gas agents. The field crew evacuated the area, but returned a few
days later in Level “C” PPE (including full-face respirator) to complete subsurface soil sample
collection. Because of the apparent CN/CS compounds encountered during field activities, 1T
requested that the analytical laboratory (Quanterra) perform a tentatively identified compound
(TIC) library search on the soil samples previously submitted for analysis. Quanterra produced an
analytical report for Lot Number H9K170163 that summarized the results of TIC library searches
on each of the soil samples collected at the Former Gas Mask Test Chambers site. The searches
were performed to check for the presence of CN or CS and CS/CN breakdown products in
samples originally analyzed for TCL SVOCs. The individual CN and CS compounds that were
processed during the search included:

Chloroacephenone (CN)
0-Chlorobenzylidenemelanonitrile (CS)
Malonitrile (CS)
Hydroxyacetophenone (CN)
Acetophenone (CN).

However, none of these compounds were identified during the TIC searches performed on the
samples.
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6.0 Summary and Conclusions and Recommendations

IT, under contract with USACE, completed an Sl at the Former Gas Mask Test Chambers,
Parcels 195(7), 196(7), and 198(7), at FTMC in Calhoun County, Alabama. The SI was
conducted to determine whether chemical constituents are present at the Former Gas Mask Test
Chambers, Parcels 195(7), 196(7), and 198(7) and, if present, whether the concentrations would
present an unacceptable risk to human health or the environment. The Sl at the Former Gas Mask
Test Chambers, Parcels 195(7), 196(7), and 198(7), consisted of the sampling and analyses of
four surface soil samples and four subsurface soil samples.

The analytical results indicate that metals, VOCs, and SVOCs were detected in the environmental
media sampled. Analytical results were compared to the residential human health SSSLs and
ESVs. The SSSLs and ESVs were developed by IT for human health and ecological risk
evaluations as part of the ongoing Sls being performed under the BRAC Environmental
Restoration Program at FTMC. Additionally, metals results exceeding the SSSLs and ESVs were
compared to media-specific background concentrations (SAIC, 1998).

The potential impact to human receptors is expected to be minimal. The metals that exceeded
residential human health SSSLs were within background concentrations or the range of
background values, and thus, do not pose an unacceptable risk to future human receptors. VOC
and SVOC concentrations were below residential human health SSSLs. However, based on the
physical reactions of the field personnel during sampling activities at Parcel 195(7), apparent tear
gas compounds are present possibly in soils or building walls at the site. Because of the problems
encountered by field personnel, a TIC library search for CS/CN compounds was performed on the
soil samples. CS/CN compounds were not identified in the TIC search.

The potential impact to ecological receptors is expected to be minimal. The metals that exceeded
ESVs were within background concentrations or the range of background values. VOC and
SVOC concentrations in surface soils were below ESVs. Consequently, the threat to potential
ecological receptors is expected to be minimal.

The Former Gas Mask Test Chambers, Parcel 195(7) and a small segment of Parcel 198(7), are

scheduled to be transferred to the Alabama National Guard for continued use as a gas mask
training area. The Former Gas Mask Test Chambers, Parcel 196(7) and the remainder of Parcel
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198(7), are scheduled to be transferred to the Joint Powers Authority. Provided that Parcel
195(7) and the small segment of Parcel 198(7) remains under the control of the Alabama National
Guard and is used in the manner historically used, IT recommends no further action at the Former
Gas Mask Test Chambers, Parcels 195(7), 196(7), and 198(7). If the land-use scenario changes,
the no further action recommendation at the Former Gas Mask Test Chambers, Parcels 195(7),
196(7), and 198(7), will need to be reevaluated.
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ATTACHMENT 1

LIST OF ABBREVIATIONS AND ACRONYMS
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APPENDIX A
SAMPLE COLLECTION LOGS AND ANALYSIS REQUEST/
CHAIN-OF-CUSTODY RECORDS
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SAMPLE COLLECTION LOGS



INTERNATIONAL
TECHNOLOGY
CORPORATION

Site:

Location Code:
Sample Number:
Sample Name:
Sampling Method:

Analytical Suite

Comments:

Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA / COC Number:

Former Gas Mask Test Chambers (Parcel 19¢

Collection Date: - -
FTA-195-GP01 l1-04-9%,

Collection Time: AYys

DTO0001
FTA-195-GP01-SS-DT0001-REG Start Depth: g%
HA End Depth: r}

Containers
Fit Frtn Qty Size Units Type

Sample Team: an, S}\olﬂ‘

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY
CORPORATION

Sample Collection Log

Project° 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA/COC Number:
i 4
Site: Former Gas Mask Test Chambers (Parcel 19¢ Collection Date: \ \_ Om -ag
Location Code: FTA-195-GP01 . . p
Collection Time: 1335
Sample Number: DT0001-MS
Sample Name: FTA-195-GP01-SS-DT0001-MS Start Depth: @5
Sampling Method: HA End Depth: )
Containers

Analytical Suite Fit FrtnQty Size Units Type

Sample Team: ﬂ\\w. S\W

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
[ _J i TECHNOLOGY
CORPORATION

Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA /COC Number:

Site: Former Gas Mask Test Chambers (Parcel 19:

Collection Date: - -
Location Code: FTA-195-GP01 \ \ OLI Cl%

Collection Time: \B3US

Sample Number: DT0001-MSD

Sample Name: FTA-195-GP01-SS-DT0001-MSD Start Depth: Q
Sampling Method: HA End Depth: |
Containers
Analytical Suite

Flt FrinQty Size Units Type Sample Team: ﬁ“e,»o S\\Dn_—r

Comments:

Sketch LocationA:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY
CORPORATION

Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA / COC Number:

. ]
Site. Former Gas Mask Test Chambers (Parcel 19! Collection Date- \\- I 1 - q 3
Location Code: FTA-195-GP01

Collection Time: Y>\5
Sample Number: DT0003 1315
Sample Name: FTA-195-GP01-SS-DT0003-FD Start Depth: (7

Sampling Method: DP End Depth: ]

Containers
Fit Frtn Qty Size Units T

Sample Team: H\\w‘ QW

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY
CORPORATION

Site:

Location Code:
Sample Number:
Sample Name:

Sampling Method:

Analytical Suite

Comments:

Sample Collection Log

Project: 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA / COC Number:

Former Gas Mask Test Chambers (Parcel 19:
Collection Date% 5 ~
FTA-195-GP01 Collection Ti V5 ,—\\ 0495
ion Time:

DT0004 e 45
FTA-195-GP01-SS-DT0004-FS Start Depth: &5
DP End Depth: l

Containers
Fit Frtn Qty Size Units Type

Sample Team: R\\e:o \ S\m‘r

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL

TECHNOLOGY
CORPORATION
Sample Collection Log
Project: 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA /COC Number:

Site: Former Gas Mask Test Chambers (Parcel 19

Collection Date: - -
Location Code: FTA-195-GP02 ]Jo-29-2%

Collection Time: Ys4O

Sample Number: DT0005
Sample Name: FTA-195-GP02-SS-DT0005-REG Start Depth: ¢

Sampling Method: HA End Depth: ' /

Containers
Fit FrinQty Size Units Type

Sample Team: f) , }eﬂw, 6'\DILT

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY
CORPORATION

Sample Collection Log

Project° 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA / COC Number:

. !
Site: Former Gas Mask Test Chambers (Parcel 19 Collection Date- j 0-24-9%
Location Code: FTA-195-GP03

. . -
Collection Time:
Sample Number: DT0007 1515

Sample Name: FTA-195-GP03-SS-DT0007-REG Start Depth: @

Sampling Method: HA End Depth: ’/

Containers
Fit FrinQty Size Uni

Analytical Suite

Sample Team: PHC/\JI Sll)o"j~

VOLATIL

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY
CORPORATION

Sample Collection Log

Project: 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA/COC Number:
Site: Former Gas Mask Test Chambers (Parcel 19! )
Collection Date: - -
Location Code: FTA-195-GP04 . ”e t’f’" T_“ e: JD-29-9%
0 :
Sample Number: DT0009 ection Time: _]|{4s”

Sample Name: FTA-195-GP04-SS-DT0009-REG Start Depth: @’

Sampling Method: HA End Depth: /

Containers
Analytical Suite Fit Frtn Qty Size Units Type

Sample Team: /9 / /Cl\)/ 5 })DILT

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
] i TECHNOLOGY
CORPORATION

Sample Collection Log

Project° 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA /COC Number:

. & .
Site- Former Gas Mask Test Chambers (Parcel 19. Collection Date: ) |- OL) _ q g
Location Code: FTA-195-GP01

Collection Time: g
Sample Number: DT0002 M\

Sample Name: FTA-195-GP01-DS-DT0002-REG Start Depth: L}

Sampling Method: DP End Depth: %

Containers

lytical Sui Frt i its T
fma ylical Surts flt nQty Size Units Y B Sample Team: “UW. ngf

N

Comments:%eﬁwém, @ %

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY
CORPORATION

Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA /COC Number:

Site: Former Gas Mask Test Chambers (Parcel 19!

Collection Date: {O-4~ ag
Location Code: FTA-195-GP02

Collection Time:
Sample Number: DT0006 '55{
Sample Name: FTA-195-GP02-DS-DT0006-REG Start Depth: Q\
Sampling Method: DP , End Depth: L‘.
Contaipers

Analytical Suite Fit Frtn Qty Size Units Type

Sample Team: AHM, g"bﬂf‘T

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY
CORPORATION

Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA /COC Number:

Site: Former Gas Mask Test Chambers (Parcel 19!
Location Code: FTA-195-GP03

Collection Date: j O - Q (\ B q 6

Collection Time: 15O
Sample Number: DT0008

Sample Name: FTA-195-GP03-DS-DT0008-REG Start Depth: Q\

Sampling Method: DP End Depth: 33

Containers

Analytical Suite Fit Frtn Qty Size Units Type

Sample Team: ﬁ//w', S)\on,r/—

- Comments:QQJQV_,A @ X

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY
CORPORATION

Sample Collection Log

Project: 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA/COC Number:

Site: Former Gas Mask Test Chambers (Parcel 19:
Location Code: FTA-195-GP04

Collection Date: ) 0 -2A-4 %

Collection Time: =z
Sample Number: DT0010 ion lime ]L'\Oﬁ

Sample Name: FTA-195-GP04-DS-DT0010-REG Start Depth: =
Sampling Method: DP End Depth: A
Containers
Analytical Suite Fit Frtn Qty Size Units Type

Sample Team: ﬂ ) ’ e, g)') onNT

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




ANALYSIS REQUEST/CHAIN OF CUSTODY RECORDS
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APPENDIX B
BORING LOGS

KN/4040/P195/195FinalSI1/195 si report /04/13/09(10:13 AM)



HOLE NUMBER
FTA-195-GP01

HTRW DRILLING LOG

1. Company name: T Corporation 2. Drill Subcontractor: TEG Sheet 1 of 2 sheets
-1 3. Project: Fort McClellan 4. Location: Former Gas Mask Test Chambers

5. Name of driller:  Sammy McDaniels 6. Mfr designation of drill.  Geoprobe

7. Sizes and types of drilling and sampling equipment: 8. Hole location FTA-195-GP01

Direct Push -
9. Surface elevation (feet above mean sea level): 767.540

10. Date started: 11/04/98 11. Date compieted: 11/04/98

4'x2" acetate-lined sampler

12. Overburden thickness (feet bgs): >8 15. Depth groundwater encountered (feet bgs):

16. Depth to water and elapsed

13. Depth drilled into rock (feet bgs): time after drilling completed (feet bgs):

14. Total depth of hole (feet bgs): 8 17. Other water level measurements (specify):

[

18. Geotechnica ‘ Disturbed: Undisturbed: 19. Total no. of core boxes:

samples: i
"20. Samples for chemical ' ‘ 21 Total core
analysis: ' voc Metals Other (specify) Other (specify) ~ Other (specify) | recovery:
‘: \
! X ‘ X SVOCs J % N/A
22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:
X CAROLYN SHORT
— f| LOCATION SKETCH/COMMENTS:
672000 6?2?00 6?3900
1
FTA1a5aR0r .
S FTA-185-GPO =
21 + B
o - 2
£
e
5
Z FTA-195—GPDS\
- + -
- 672000 672500 673000
Easting
R o bgs= below ground surface Hole no.: FTA-195-GP01

i . !
Project:  Fort McCletlan NA = Not applicable



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: FTA-195-GPOf

Project:  Fort McCiellan J Geologist: CAROLYN SHORT Sheet 2 of 2 sheets
Field s‘;ﬁfgfg‘)r Analytical !
Description of Materials (c) f::i';"(’g) c:;e(t;t))x sa’“‘:'; no. B'°w(°g‘;“nt Remarks (h)
0O
r 0 ck CLAY, some Sand, dry hard, yellowish Organic 1 Rec 1.0° N
L brown, >% Sand at bottom, reddish brown, Vapor ! |
some Gravel, large angular. = ' J
T cl 2.1ppm DT0001 1
L1 1
NA: No recovery !
‘r -
l
_ 2 2
| !
765+ NA ‘ .
3 3
— : " 4
4 cl. CLAY, some Sand, damp, firm, dark Organic Rec 48
i reddish brown, >% Sand at bottom, yellowish Vapor
brown. =
-+ 0.3ppm N
|
r 5 5
8 cl DT0002 6
|
} =
L7 7
} : 1
760} ! Direct push refusal at 8.0'. |
L Bottom at 8.0 ]
L8 8




HTRW DRILLING LOG

HOLE NUMBER
FTA-195-GP02

1 2. Drill Subcontractor:

1. Company name: T Corporation | TEG Sheet 1 of 2 sheets
Fort McClellan ’ 4. Location: Former Gas Mask Test Chambers

3. Project:

5. Name of driller:  Sammy McDaniels

6. Mfr designation of drill.  Geoprobe

7. Sizes and types of drilling and sampling equipment:

Direct Push

4'x2" acetate-lined sampler

8. Hole location FTA-195-GP02

9. Surface elevation (feet above mean sea level): 769.910

I
10. Date started:  10/29/98 11. Date completed: 10/29/98

12. Overburden thickness (feet bgs). >4

15. Depth groundwater encountered (feet bgs):

13. Depth drilled into rock (feet bgs):

16. Depth to water and elapsed
time after drilling completed (feet bgs):

14. Total depth of hole (feet bgs). 4

17. Other water level measurements (specify):

l

18. Geotechrncal | Disturbed: Undisturbed: 19. Total no. of core boxes:
samples:
20. Samples for chemicat [ | [ 21. Total core
analysis: voC } Metals Other (specify) Other (specify) 10ther (specify) ] recovery:
T ‘ &
X X SVOCs ‘ ‘ N/A
22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:
X CAROLYN SHORT

LOCATION SKETCH/COMMENTS:

672000

672500 673000

1
FTA49543PUY”’###ﬂ'b .
= FTA-195-GPO =
27 + -2
2 . =
oy
5
2 FTA49543PD3\\\\'
= + =
672000 672500 673000
Easting
Project.  Fort McClellan bgs;ie':?l’g;::ﬁc:';“e Hole no.: FTA-195-GP02



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: FTA-195-GP02

Project:  Fort McClellan l Geologist: CAROLYN SHORT Sheet 2 of 2 sheets
; Geotech | . T
g sc::elging sa?r?p?e or /::::}'eci:a Biow count
Description of Materials (c) £ resuls (d) cggf(!;c;x ke © Remarks (h)
0
ro o gc-cl: CLAY, dry, hard, very dark red, o C Organic T Rec 1.0
L abundant large Gravel, broken Chert. . <> Vapor i
| NV =
| :
.
gc- i\ ' |
r 0-2ppm DT0005
L i cl AN <> B
1 | o. (
1 N o ) . i —_
T gc-cl: CLAY, dry, hard, very dark red, = C Organic Rec 1.0 !
i abundant large Gravel, broken Chert. S <> Vapor |
oo 2 A
- | ge- N C 0.2ppm ]
L \ cl < |
| o (
-2 - . . —
‘ gc-cl; CLAY, dry, hard, very dark red, e Organic Rec 2.0 2
‘ abundant large Gravel, broken Chert. B C Vapor |
- | \: <> {0.1ppm ‘ o
| e ]
| R ;
-3 ge- |0 DT0006 3
cl N
L Ee) | | 7
oL 77 i ; ]
NN i I Direct push refusal at 4.0
3 N f | |
4 e | |
— 4 H i 4




~— R 3. Project:

-

HTRW DRILLING LOG

HOLE NUMBER
FTA-195-GP03

1. Company name:  |T Corporation

1 2. Drill Subcontractor:

l
|
TEG |

Sheet 1 of 2 sheets

Fort McClellan

‘ 4, Location: Former Gas Mask Test Chambers

5. Name of driller:.  Sammy McDaniels

6. Mfr designation of drill. ~ Geoprobe

7. Sizes and types of drilling and sampling equipment:

Direct Push

4'x2" acetate-lined samplers

8. Hole location FTA-195-GP03

9. Surface elevation (feet above mean sea level): 770.420

10. Date started: 10/29/98 11. Date completed: 10/29/98

12. Overburden thickness (feet bgs): >3

15. Depth groundwater encountered (feet bgs):

13. Depth drilied into rock (feet bgs).

16. Depth to water and elapsed
time after drilling completed (feet bgs):

14. Total depth of hole (feet bgs): 3

17. Other water level measurements (specify):

18. S::qt;c;r:ical Disturbed: Undisturbed: 19. Total no. of core boxes:
20. Samples for chemical [ 21. Total core
analysis: | VvoC Metals Other (specify) Other (specify) | Other (specify) recovery:
X X SVOCs N/A
22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:
’ X CAROLYN SHORT
LOCATION SKETCH/COMMENTS:
672000 672500 673000
ﬂff,w*’#"b1
FTA-185-GPO1 *
S FTA-195-GPO =
=3 + -2
o) - =
£
L
5
2 FTA-195-GPD\
= + =
672000 672500 673000
Easting
L N o bgs= below ground surface - FTA-195-GP03
prOJECt' Fort McClellan NA = Not applicable Hole no.:



HTRW DRILLING LOG (Continuation Sheet) | HOLE NUMBER: FTA-195-GP03

Project:  Fort McClellan I Geologist: CAROLYN SHORT Sheet 2 of 2 sheets
) I
g2 | Fied gﬁ?ﬁ‘)r Analytical |
e . screening sample no. |Blow count
Description of Materials (c) results (d) Cr?g?(';‘;" 0 @ Remarks (h)
0 . 0—
T cl: CLAY, dry, hard, very dark reddish brown, Organic Rec 1.0
L mottles, yellowish, orange, broken Sandstone Vapor ]
at 10in., 13in., 16in., 18-20 inches. =
770- 0.4ppm
" cl “4PP DT0007 1
-1 cl: CLAY, dry, hard, very dark reddish brown, Organic Rec 1.0° "
mottles, yellowish, orange, broken Sandstone Vapor ]
: ; at 10in., 13in., 16in., 18-20 in. =
- cl 0.4ppm B
i
F |
L2 : " -
| cl: CLAY, dry, hard, very dark reddish brown, Organic Rec 14 2
‘r mottles, yellowish, orange, broken Sandstone Vapor i
[ ) at 10in., 13in., 16in., 18-20 in. =
‘F cl 11.3ppm DT0008 Direct push refusal at 3.0°. 7
: |
L 3 3 |




e

HTRW DRILLING LOG

HOLE NUMBER
FTA-195-GP04

| 1. Company name: | T Corporation

[ 2. Drill Subcontractor: TEG

{

[ Sheet 1 of 2 sheets

3. Project: Fort McCleilan

4. Location:

Former Gas Mask Test Chambers

5. Name of driller;  Sammy McDaniels

6. Mfr designation of drill: ~ Geoprobe

7. Sizes and types of drilling and sampling equipment:

Direct Push

4'x2" acetate~lined sampler

8. Hole location

FTA-195-GP04

9. Surface elevation (feet above mean sea level): 810.52

\
10. Date started: 10/29/98 ‘ 11. Date completed: 10/29/98
|

12. Overburden thickness (feet bgs): >5

15. Depth groundwater encountered (feet bgs):

13. Depth drilled into rock (feet bgs):

16. Depth to water and elapsed
time after drilling completed (feet bgs):

14. Total depth of hole (feet bgs): 5

17. Other water level measurements (specify):

. hnical .
18. Geotec mca Disturbed: Undisturbed: 19. Total no. of core boxes:
samples:
20. Samples for chemical [ 21 Total core
analysis: voc Metals Other (specify) Other (specify) | Other (specify) recovery:
X X SVOCs N/A
22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:
X J CAROLYN SHORT

LOCATION SKETCH/COMMENTS:

672000

672500

673000

11T§UUU

Northing

117?500

FTA-185-GP01

T-

FTA-185-GPO
+

FTA-1 QS-GPDB\'

"

*

0008L 11

+
00SLLHE

672000

672500

Easting

673000

Project:  Fort McClelian

bgs= below ground surface
NA = Not applicable

Hole no.; FTA-195-GP04



HTRW DRILLING LOG

(Continuation Sheet)

HOLE NUMBER: FTA-195-GP04

} Geologist: CAROLYN SHORT

Sheet 2 of 2 sheets

T

[

T ‘4‘4‘#‘{44‘1\" T

- L’— o

'JT‘_ T“T‘ T

[““"T’

Field
screening
results (d)

Geotech

sample or

core box
no. (e)

Analytical
sample no.

(U]

Blow count
(@)

Remarks (h)

 mi: SILT, damp, firm, some Sand, yellowish Organic Rec 1.0’
brown, mottled dark brick red, yellowish red, Vapor i
some broken Sandstone, coarse Sand. =
mi 0.1ppm DT0009 1
mi: SILT, damp, firm, some Sand, yellowish Organic Rec 1.0’ '
brown, mottled dark brick red, yellowish red, Vapor |
some broken Sandstone, coarse Sand. =
mi 0.1ppm N
! ml: SILT, damp, firm, some Clay, Sand, Organic Rec 2.0' 27
[ reddish yellow, dark red, yellowish brown, Vapor ]
i broken Sandstone, pale yellowish white at =
9in., 12in.,18in., 22in. 0.1ppm |
ml 3 —J
1
¢l: CLAY, dry, hard, some Sand, mottled DT0010 4
reddish yellow, dark red, yellowish brown.
cl Refusal at 5.0". 7




APPENDIX C

SURVEY DATA

KN4040\P195\APP\07/13/00(1:20 PM)



Appendix C

Survey Data
Former Gas Mask Test Chambers
Parcels 195(7), 196(7), and 198(7)
Fort McClellan, Calhoun County Alabama

Ground Top of Casing
Elevation Elevation
Sample Location Northing Easting (ft msl) {ft msl)
FTA-195-GP01 1178348.92 672523.34 767.54 NA
FTA-195-GP02 1178249.22 672552.54 769.91 NA
FTA-195-GP03 1177729.33 672577.29 770.42 NA
FTA-195-GP04 1177355.32 672212.35 810.52 NA

Horizontal coordinates were referenced to the U.S. State Plane Coordinate System,
Alabama East Zone, North American Datum (NAD83), 1983

Elevations referenced to the North American Vertical Datum of 1988 (NAVD88).

ft msl - Feet mean seal level.
NA - Not available, temporary well not installed.

195.xis Appendix C 7/14/00 8:04 AM



APPENDIX D

SUMMARY OF VALIDATED ANALYTICAL DATA

KN\A040\P195\APP\07/13/00(1:20 PM)



Do P D

aa]

joo Silen s Bl S e}

o o s -

n

LY
Le
Le
LY

s ppan e )

8L0°0

76l
VLT
It
L9S
It
LSO
L9§
'8
195
9l L9S
612
00142
89
6'6
€8¢
l L9S
n LSO
89°0
068
€9

Do oD

006¢1

i-0
86-100-6T
L0001d
S61-v.1d
£0dO-S61-V1d

3o 23eg

n

Do D oD -

o R

o]

104 nd insay

st
se
Se
st

DD DD

1950°0

vy
107
I'l
(439
I'l
£5°0
(43
6'v
129
0788
6T
00951
99
L
€31
008L1
n £5°0
n £5°0
109
vy

Do oD

08¢8

[-0
86-100-6C
§000Ld
¢61-v1d
0dD-s61-V.id

Do DD

- oOP DDDD

DD .- -

o=}

Le
LE
LY
LE

oo oD

n L£00

L1y
S6
Il
§S¢
't
§S0
99Y
144
9z¢
$98
6'C1
08¢6
$9

o2 D Do D

L0l
0£91
n $S0
n 550
(423
9y
0 L9
0v65

oA onQy 1nsay

-0
86-AON-¥0
£000.Ld
S61-V.Ld
10dD-S61-VLd

DD DD

SR e Bifen Hon v

-

m

e R S,

> -

Le
Le
LY
Le

jen e e Qe

n LEOO

vy
0zt

960
LSS
4
99
016¢
Syl
08t6
89

Do Do oD

611
081L
n 9o
n 90
L'LE
Ly

0079

oA jonQ 1nsay

-0
86-AON-Y0
1000Ld
S61-v1d
10dD-561-V.1d

Bwieqe|y ‘UR[[3IDON HOL
(861 °961 “$61 [991Bd) S1aqueyD) 1S3 ], YSeIA; SeD) Joulo,]
BlR( [10§ 20BJINE ,w:m\/ 10 Arpwiung

3y/3w
S/8w
Sy/Sw
/8w

y/8w

35w
Syy/8w
3oy/8w
3y/8w
8y/5w
3y/8w
/8w
3/Bw
3y/3w
3y/3w
Syy/8w
3y/3w
Fay/8w
/8w
38w
38w
3y/3w
/Bw
/8w
3y/8w
3y/8w
3y/8w

spun

‘yadaq a)duwing
‘210 3)duing
JoN ajdung
:21S PIIVISOSSY
13p0)) UONDIOT

o:uN:uDO.HOEo_qun—
QCONCQDOMO_SO_D-MJ
DCDNEODO.—O—ﬁomQuNJ
v:uNCuDo._OEOCHIVAN. 1

S 0LI8MS
SATLLVIOAINAS

AmoIopy

S ILYLMS

Uz
wnpeuBA
wniey],
wnipog
I2AlS
IGTITEIEIN
wnisse0d
1933N
asauedue |y
winisauge g
ped1

uoij
1addo)
Q0D
WwnIwoIy)
wnide)
wnwpe)
wni[[Aseg
winueg
21UaSIY
Auownuy
wnunngy

S 0109MS

" Braunng

STY.LIN

dno.r) 153 438}

00/92/90 :a1eQ Hoday



m

o e

o -

onpA ond nnsay )

Z1Joz¢ ageqd

v

9
9¢
9t
9t

[Sppe Ry}

9¢0°0

[ 74
91

0 9p¢

n I't
yL0

n 9t¢

Lt

n 2
76
00991
8¢

9°6¥
n o 9vs
n o
n $$°0
¥'8T
LE

006¥

-0
86-120-6C
6000LC
S6l-v.1d
y0dO-S61-V.id

eweqe[v ‘uB[[2]00N Mo
(861 ‘961 ‘$61 [991ed) S1oquIBY) 1S3 L BN SeD) 1oulio,]
BlE(] [10S 90BHNG PIjepl[eA Jo Aewiwng

3ny/8w
/8w
R friti
/3w

3y/8w

By/gw
33w
3y/8w
Sy/8w
3y/3w
Sy/3w
/8w
/8w
/8w
/3w
/8w
3y/8w
8y/3w
/8w
3y/8w
/8w
8y/3w
/3w
By/8w
/8w
3y/3w
3y/8w

)

yidaq ajdwng
‘2 ajdung
-ON a]dupg
:2)18 pav1d0ssy
2P0y UOIDIOT

i
JUSZUOIOTYIL,

5UZULqOIOTYOIT-€" ]
3USZUSGOIO[YOI-T' |
SUGZUIGOIO[YIUI-H T

S 0LT8MS
SATLLVIOAINAS

AIMdIaN

STILVLMS

durz
wnipeueA
wmiey L,
wnipos
J3ALS
wnudpes
wnisselod
[93OIN
asouBdueiN
winisaudepy
ped]

uolf
Jaddo)
1BqOD
wniwoIy)
wnidie)
wniwpe)
wny&1eg
wnueg
SMUISTY
Auowyuy
wnuin|y

S 0109MS

EZIETY

poyrow 901

STV.LAN

dnoun 153 428}

00/92/90 e woday



n n LE n n s¢ n n LE n n LE 333w susyueIony(x)ozudg
n n LE n n se n n LE n n LE 3y/3w auajfad(1yd)ozuag
n n LE n 0 SE n n LE n n LE 3y/8w susyyueIonj(q)ozuag
n n LE n n Sg n n LE n n LE 8w susifd(e)ozuag
n n LE n n Se n n LE n n LE 3y/3w auddBfUE(E)OZUSY
n n L n n  sc n n L n n oLe 3yy/8w ausBIIUY
n n Le n n e n n (e n n e Byy/8uw auajAyydeusoy
n n Le n n g n n e n n L 3y/3w suayydeudoy
m n 81 N N L'l n n 81 n n 81 3y/3w JousydosIN-
n n 81 n f L1 n n 8l n n 81 /8w SUIIURONIN-Y
n n LE n noose n n oL n n e By/3w JouaydiAIaN-y
N n LE n n S¢ n oL n n LE 3y/3w 1012 [Auayd (Kusydolofyd-v
n n LE n n o ose n n n n L 3y/3w SUIIUBOIONY D)
n 0 L n n se n n L n n L 8yy/Bus jousyd]Ayrow-¢-01014 Dy
n n LE n n s¢ n n LE n n LE /3w 1oy1a Auayd {Kueydowoig-y
n n 81 n n el n n g1 n n g 3yy/8uw jouaydiAypaw-z-ontuid-9y
n nooogt n n L n n 81 n n gl 83/3w QUIIUBOBIN-€
n n 81 n n L n n gl n n sl 3y/3w BUIPIZUAqOIOYId- £ E
n n Le n n se n n g n n L 3y/8w JouaydonIN-7
n n 81 n n oo n n 8l n n gl 3yj/5w SUIIUONIN-T
n n Le n n o se n n oLy n n L 3y/3w [ouaydiAyIoN-Z
n n L n n s¢ n n oL n n oL 3y/8w suspeyydeu] AYON-T
n n LE n n  s¢ n noLu n n L 8/8w [ouaydolofyd-g
n n Le n n 35 n n LE n n LE 3y/8w suajeyiydeuo1o[yd-g
n n LE n n  sg n n L n n L 3y/8uw suanjojoNIuId-9°C
n n Le N n S¢ n n LE n n LE By/Buw suanjojosnuld-#C
n n 81 n n n n g1 n n gl 8y/3w jouaydomuig-+'c
n n LE n N Se n n LE n n Lg 3y/8w jousydjAypeund-¥7
n n L n n se n n e n n L By/8w Jouaydosopydld-+°C
n n Le n n se n n L n n e /3w jouaydoIojyot -9 T
n n L n n  se n n oL n n L /8w jousydosoPLL-§*¥Z
S OLTSMS

\\\\\\ B ‘ ; S SATLLVIOAIWAS

N34 1ond nsay  pondA ond 1nsay NG jonQ nnsay  pndq ond ynsay snun T dsewwind

1-0 -0 1-0 1-0 ..N\NQNQ NNQSBM. EQMMNQN,\W@QNW& 35N

86-100-6C 86-100-67 86-AON-0 86-AON-+0 2 a1duns
L000.LA $000LA £0001A 10001d ‘0N 2jdung
S61-V1d S61-V.Ld S61-V1d S61-v1d ‘NS paIDId0SSY
€0dD-S61-V.Ld 70dD-$61-V14 10dD-$61-V.L4 10dD-S61-V.Ld :apo) uonpIoY
7rjog  9ded 00/97/90 :e1e( MOdNY

BLWRGR]Y “UB{[3]1 DO O]
(861 '961 S61 1991ed) s1aquieyD) 1S9 YSBN Se0 U0
.v BlR(] [10S 20BJINS w:m\/ Jo Alpwuwng



n n 9¢ 8yy/3us auayiueIONfI(Y)ozuag
n n o 9g Byy/3ur susjArad(iyS)ozusg
n n 9 Sy/3w susuelony(q)ozusg
N n 9¢” Byy/3w suatid(e)ozusg
n n 9t 3y/3w sugoeyue(R)0ZUAE]
n n 9¢” 3y/8w SUDBIYIUY
n n 9¢ By/8w susjAyydeusoy
n n o o9g /8w susyydeusdy
mn n L1 38w jousgdoniN-f
n n L1 3yy/8w SUIIUBORIN-F
n n 9t Byy/8w ousyd[AIoN-1
n it 9¢ 838w 1032 [Auayd [Ausydolojyd-
n n 9¢ 3y/8w SUIIUBOIOY -
n n s Byy/3uwr jouayd[Ayiow-£-0101yD-
n 0 9¢ 3yy/8w 1ay3a [Ausyd jAusydowoig-
n n 8y/3w jousydjAyiotw-z-001uI([-9'y
n n L1 8y/3w SUIIUBOIIN-€
n oL 8y/8w SUIPIZUSQOIOIYOI(- £°E
n il 9¢ 33/3w JousydoniN-7
n n L1 333w SUI[IUBOIIN-T
n n 9¢ 8y/3w fouaydjAysN-7
n 0 9¢ 3y/3w suapeyydeulAyIsIN-7
n n 9¢’ 88w jousydoioy)-7
n n 9 3y/3w suseyiydeuoIojy)-7
n 0l 9¢ 3y/8w 3UAN[OIORIUIT-9°T
n 0 9¢ By/8uw 2UBNOIOIMUIC[-HT
n n L1 3yy/3w Jousydonuig-#g
n n 9 35w jouaydiAyiowi-4'7
N n 9¢ 3y/8w Jouaydoloydi(i-+'g
n n 9¢ 3y/3w JousydoIoyIII [ -9 p°T
n n 9¢ 8yy/3w Jousydoropyo1r1-¢ pT
STOLT8MS
B o STTLLVIOAINAS
IPROA [onQ Jnsay spup) T T azounang
. 0Y]2, D
Lo o ajduvg P M\Mo&\bﬁhw [ 49S))
861067 210(] 21dung
600010 ‘0N o]duing
$61-VLd ‘211§ PaIv1OOSSY
Y0dD-S61-V1d ‘2P0 UOIPIOT
Z1Joy  a%ed
00/97/90 21 Hoday

BWRqR|Y ‘UB[[3]DIN HO4
(861 ‘961 ‘S61 [90ded) SIQUIBYD) ISIL YSBIN SBD) 10Ui0]
BIR(] [10S 30BLING PABPI[EA jO AlWung



n n oL n n o sg n n L n n oL 38w supwre£uaydiposoniN-u
m n e mn n s¢ mn n L a n LS 38w sutwelAdoid-u-1p-0SONIN-U
n n Le f { £80° f f 8l [ f €LO" 8y/3w aeepyd(iAxayjAyig-7)siq
m n e n n s n nooLg n noLe 8yy/8w 1ayya(jAdosdostoropyd-7)stq
n n LE n o sg n n oL f f I 3y/8w Japa(JAyIe0I01YD-7)siq
n n oL n n s n n L n n e 3y/3w auByIAW(AXOYR0I0IYD-7)SHq
n n LE n n ¢ n n e n n oL By/8w aualhd
n n Lg n n ¢ n n o n n e Byy/dw Jousyq
n n L n n o se n n g n n oL gy/8w suaIyIuBUAY
n n gl n n oLl n n gl n n gl Sy/8w jousydosojyoriuad
n n LE n n ¢ n n e n n e Byy/8u JUAZUQOIIN
n n e n n s n n n n Le 38w auaeyydeN
n n LE n n §¢ n n oL n n o oLe Byy/8w aucioydosy
n 8! Le n n SE n n LE n n LE 333w aua1Kd(pa-¢*Z 1 )ouapu]
n n LY n 0 s n n e n n e 33w 3UBYI0I0[YOBXIH
n 0 8l n n Ll n n 8’1 n 9 81 3y/3w 2ua1peIUadodA00I0[YdeXH
n n LE n n Se n n LE n n LE 3y/8w 3UBIPRINGOIC|YIEXSH
n nooLe n n sg n n L n n oL 34/3w UdZUAGOIO[YOEXIH
n n oL n n se n n i n n g 38w suason]f
n n LE n n Sg n n LE n n LE /3w ausyyuRION] |
n n LE n n §¢ n n LE 8! n LE By/8w apeleyiyd [Apowid
n n oL n n o ose n n e n 0oL 3yy/8w arefepyd (Apara
n n o n n s n no e n n Ly 8y/8w ueInjozuaqi(f
n n oL n n st n n e n n oL 3y/8w auaoseIyIuE(Yy )zuaqiq
n n LE n n s n n oL n n oL 8y/8w arereyyd [£300-u-1Q
n n L n n ¢ n 0 LE n n oL ay/8w arejeyyd [Aing-u-1q
n n Le n n §¢ n n e n n e By/8w suasAiy)
n n LE n n se n n L n n e 8y/3w sjozeqie)
n n Le n n e n n e n n e Byy/3w ajereyiyd [Azuaq 1Aang
S 0LZ8MS
S o o o - SATILVIOAINES
IpRpA [ond ynsay oo 1one ynsay ondA onQ ynsay  onpA ong nsay snupy T uaiamnang
-0 -0 -0 1-0 yidaq 2jduivg b omhww,\%mw ] 405[)
86-120-67 86-120-6T 86-AON-10 86-AON-t0 ‘210 ajdung
LO0OLC $0001d £000.1d 10001 ‘0N 2jduvg
S61-V.ILA $61-V.IL4 $61-v.Ld $61-V.Ld ans pai1oossy
€0dO-561-VLd 70dD-561-V1d 10dD-661-V.Ld 10dD-$61-V.14 [P0 uopI0Y
7130g  93ed 00/97/90 :M1eq poday
BUIBQRLY ‘UB[R]DON MO
(861 '961 “S61 1991BJ) SIDQUIBYD) 1S3, SBIA SBD) JOULIO]
v ele( [10§ 20ryInge ,w:m\/ JO Arewiwing v



n n 9¢ 33w sunwe]AusydiposoniN-u
m n 9¢ 8y/8w aurtuej£doid-u-1p-0SONIN-U
n oo 3y/8w ajereyiyd(1Axey1Ang-2)s1q
n n 9¢ 8y/3w 1oy1a(jAdodostoiojy)-7)siq
n n  9g 3y/8w 19a(1AY12010[Y3-7)siq
n n 9¢ 83y/8w sueAW(AX0YI20I0[YD-T)SIq
n n 9¢ By/Bw Juathg
n 0 9¢ 85y/3w {ousyd
n n 9¢ 8y/3w sualyjueuayy
n n L1 3y/3w jousydoIoyoriuad
n n 9¢” 3y/8w 2UZUBQONIN
n n 9t 3y/3w susjeyydeN
N n 9¢ Byy/3w auo1oydos]
n n 9¢ 3y/8w auaikd(pa-¢“7¢ 1 Jouapu]
n N 9¢ /8w 2UBYI30IO[YIBXSH
1 n Ll 8y/3w suarpeiuado[9£9010[yoexat
n n 9 3y/3w URIPERINGOIOJYOBXIH
n N 9€ 33y/8w 2UAZUQOIO[YIBXIH
n 0 9¢ 3y/8w ausIon|
ol 0 9¢ By/8w auayyueLon]]
0 n 9¢ 3y/3w aeeyiyd [Aypawig
n n 9 33w aeeyyd Aoy
n n 9 /8w UBIOZUAGI(]
n n 9¢” Sy/3w susoriyiue(Yy‘e)ZUsqI(
n n 9¢ 8y/3w areeyyd [£100-u-1
n n 9¢ 3y/8w sreyyd [Aing-u-1cy
n 9 9¢ y/3w QussAIyD)
n n 9 38w 3|0zeqIRD)
n n 9¢ 8y/3w aepeyyd 1Azuaq [King
S 0LZ8MS
- L SATILVIOAIWAS
P04 PR 1nsay siun) . T sa121Uun40
. oY}, v
1-0 ..SQNQ a1dung p M“N %\x,\baaws 1957
86-100-6¢ ‘210 21duvs
6000.La ‘ON 2jdung
S61-VI1d 121G paIVIOOSSY
Y0dD-661-V.1d 12po) uonpOOT
(139 ageq
00/92/90 :a3e(] Hoday

BWEGR[Y “UR|[3]DIN HOJ
(861 ‘961 “S61 [90Jed) SIAqUIRYD) IS YSBA SED) JoULIOf
BIR(] {10S 20BJING PAEPI[RA JO AIBWWNS



r [ £200° | noorne d a0 svoo g a1 900’ 8y/3w sueyjewowolg
n n - Lseo n n €500 n n - sso0 n n o 9500 3y/5w ULIOjowolg
n n - Lsoo n n €500 n n o sso0 n o 9500 3y/3w JUBYIAWOIO[YdIpoLIOIg
n n  Lsoo n n €500 bl n - sso0 | n - 9500 By/8uw SUBYISWOIO[YIOWOIY
n 0 Lsoo m 0 €500 n n - sso0 m 9500 33w auszuaqowoig
n n o Lseo n n €00 n n - ssoo n n - 9500 8yy/5w asuazusg
f a 91 Iy g 60 [ LT { 9T Sy/3us U032y
m n €20 mn n 120 n n n n o 88w auoueiuad-z-| KYRN-¥
mn n oo mn n e n n n now Sy/5w ououRXaH-Z
f { LSOO’ [ f 00’ q { 40} q f 800" dy/8w suoueng-¢
n o500 mn n €00 n 0 sso0 m no 9500 8y/8w UaZU3qOIOYII-t'1
n n LS00 n n £500° n n $S00° n N 9500’ By/dw auedoidoloyoid-£°1
n n LSOO’ m n €00 n n - $s00 mn n 9500 3y/8w ousZuAqIOYOId-£ 1
n n o Lso0 m n €00 n n  ssoo mn n 9500’ By/8w 2udzZuAqAPIWLL-§ €[
n n - Lsoo n 0o €$00° n N sso0 n n 9500 38w ouszuaqApewI-'1
n n LS00’ n n 500" n n $S00° n n 9500 Sy/8w auedoidoIofydId-¢ 'l
n n - Ls00 n n - gs00° n n o $soo n 0 9500 Syy/3u aurylR0I0YIA-T |
n n - Lsoo m n o €500° n n  ssoo mn o 9500 8y/8w 3USZUIGOIONYAIA-T T
n o Lsoo n 0o €500 n n - sso0 n n - 9500 33y/8w sueyIROWOIA-T'1
n n 110 mn n o n n 110 n N 110 /3w suedoidoio[y)-g-owoqiI-Z‘1
n n o Lsoo m n €00 n n  <soo m n - 9500 8y/3w suozuaqIAIPW LT 1
n n - Lsoo mn n €500 mn n - <soo m n - 9500 8y/3w 2UZUSQOIOIYOL L4 T ]
n n LS00’ m n €500 n n - sso0 m n 9500 Sy/8uw suedoidoopydLLL-€°T
m noLsoo mn 0o gs00 m 0 $s00 mn n 9500 Sy/8w QUAZUAGOIONYOL L€ T T
n n LSOO n 0N €s00° n 9! §S00° n n 9500 /3w auadoidolopyoid-1°1
n n LSOO n n €00 n n $S00" n n 9500 By/5w ausyIR0IO[YI-1°1
n n LSOO n N €soo n n $500° n n 9s00° 3y/8w aueyjeoloyId-1 1
n n LSOO n n £500° n n $S00° n n 9500’ 3y/Bw SUBLISOIO[YIHL-T 1]
n N LSOO n n £500° n n $500° m n 9500 3y/5w SUBYIP0I0[YOBNR] -T T 1
n n  Lsoo n 0o €500 n n 500 n n - 9500 3y/3w QUBYIR0IOIYIUL-T T
n n LSOO n n £500° n n $S00° n n 9500’ /8w QUBYIS0IOJYORIL-T T T
S 0978MS
SATILVIOA
ondg ond ynsay onpA onp sy pnA ong ynsay  [onpA [onQ ynsay snuy T aorunAng
-0 -0 -0 -0 ‘yida 21dung P owwwm\%mw 7 495)
86-120-67 867100767 86-AON-10 86-AON-t0 (] ajdung
L000LA $0001d £00014 10001d ‘ON 2jdung
S61-V1d S61-V.ILd S61-v.Id S61-V.1d 1911S paIpId0SSY
£0dD-$61-V1d 20dD-S61-v1d 10dD-$61-V.Ld 10dD-$61-V.L4 :2po)) UOLIDOOT
tryoL  oded 00/97/90 :av( wodey

BUWRARTY “UB[[[DIN HOJ
(861 ‘961 ‘S61 13018d) SI2qUIRY) 1S3 L, YSBN SBD) JAULIO]
v BlR(] [10S 20B1ID %:m\/ Jo Arewnwung v



71308

a3ed

ape R -

- 2

n
Mn

m

m
fn

m

m
i
n
m
mn

110
$S00°
§500°
§500°
§600°
§S00°
9r
(440
(440
8200
G500
$S00°
§S00°
§S00°
§500°
§600°
§S00°
$S00°
§S00°
110
§500°
SS00°
§S00°
§S00°
$S00°
§500°
£500°
§S00°
€500’
$S00°
§S00°

D DD DD RDDDoDDDRRDDRDRD DD DDA R R RD

1nBy [ond insoy

[-0
86-100-67
6000.Ld
S61-v1d
$0dD-$61-VLd

BWEQR]Y “UE[|3] D9 Hod
(861 ‘961 'S61 19012) SIOQUIBY) 1S3] JSBIN SBO) JaULO]
BIB(] {10S 20BJING PAJEPIEA JO Alpwiung

18P0 UoDI0T

3y/8w JURY)SWOWOIY
/3w uuojourolg
8yy/8w JuBYIAWOIO[YIIPOLUOIY
84/3w QUBLJIWOIO[YOOOIE]
38w 2UIZUIGOWOIG
Sy/Bw suszuag
38w 2U0120Y
3y/8w auoueyuad-z-[APON-+
3y/8w SUOUBXIH-T
38w suoueing-7
/8w 3USZUIqOIOJYII-1' |
3y/8w suedoldoIofyor(]-¢‘[
38w 3UZUQOIO[YIIJ-€ T
/8w UAZUSQAYIPWIL [ -G €|
/3w suszuaqAysul(I-g |
38w suedordoropyord-g‘1
3y/8w SUBYI20IOROI-C° 1
/8w 3UsZUqOIOIYANJ-Z 1
3y/8w JuBRYIPOWOIQIT-T T
/3w suedoidolofy)-g-owoIqIq-7‘1
/8w QUaZUIQAYIWI L -HZ ]
3oy/8w QUIZUQOIOTYILL L -H T |
/8w suedoidoropyoul-€71
y/Bur 2U5ZU3OIOfYIIL-€T 1
38w suadodoIo|yoi(q-1°t
/8w JuayI20IoyIId-1°1
Sy/8w sueyl20I0[yoId-1°1
/3w SUBYIA0I0[YIUL-T 1]
I SUBIPI0IO[YIBNL-TTT'T
/8w QUBYIOIOIYIU [ -1°T ]
/8w sueyid0IoIYoRIR -7 1T 1
S 0978MS
SAHLVIOA
Tsuupy 0 T usppwvang

pdaq 2pduig BQM“MQOQMW [ 495()

2w a1dunsg

‘0N o1duns

9]1S paIVIOOSSY

00/97/90 :21e( Woday



n n LSOO’ mn n €500 n N $s00 mn 0o 9500 2y/8w auazuagiAing-1a
n n LSOO n n £500° 0 il $S00° n il 9500° Byy/Buw auedoido1o]yaid-99s
n 0 Lsoo m n - €so0 n 0 ssoo mn n 9500 By/8u auaZUAq|AINg-03S
850" { $900° n n o ss00° f 1§10 8/3w auswA)-d
n n o Lso0 m n €500 n n  ssoo m n 9500 8y/8w ausnjojosoy)-d
n n LS00 n n €500 n o $s00 mn no 9500 By/8w 2uaN[01010]YD-0
n n - Lsoo mn n €500 n n  ssoo m 0N 9500 By/8w auszuagjAdoid-u
n n LSOO mn n - €so0 n n  $so0 n N 9500 Byy/8w auazudqding-u
LSOO n n £500° n n $S00° n n 9500 3y/8w saud[Ax-dw
N n LSOO N I £500° n I8 SS00° n n 9500 3/3w suadosdoo[yord-¢‘1-s1o
n n LS00’ n n - €800 n n g0 n o 9500 333w 2UaYIR0IOIYIIQ-T | -S10
n n 110 n n i n n 10 n n 1o 88w apuo[yo JAUIA
n n 1o n n 1o n n 1308 n n 1o 3y/3w SUBYIAWOIONJOIOIYILL],
n n LS00’ n n €0 n n o ss00 n n o 9500 3yy/3w LHEHEI RIS
9€0° f { LEOO n n $S00° [ i 8y/8w suan[o],
n n LS00 n n €00 n n - sso00 n n 9500 8yy/8w QUYIR0IO0[YORIL,
n n LSOO n n £500° n n $S00° n n 9500° 3y/3w SHEIVAN
m n LS00’ m noo€so0 in n sso0 mn n 9500 Sy/8w auajeyiydeN
d df 800 d a0  €£00 g a1  [yo0 d a1 svoo 83/3w opLIO[Yd Sud]KyIN
n n - Lsoo mn n €500 n n o0 m n 9500 3y/3u 9UAIPEINGOIO[YIEXSH
n 0 LSOO n n £500° n n SS00° n n 9500° 3y/3w sudzuaqiAmpg
n n 110 n noor n n oo n n e BB uByIAWIOIONJIPOIOTYII(
n n LSOO n n o0 k| o ssoo p: o950y Byy/8w sueilAWOUI0IqI]
n n LS00 n n £600° n n §S00° N n 9500 S¥/8w SUBYIAWIOIONYOOWOIQI]
n n - Lsoo n n €500 n n o sso0 n 0N 95000 3yy/8w auswin)
n n 110 n n 110 n n 4108 n n 110 3yy/8w 2URY3IUIOIOND)
n n LSOO n n o gs00 n n  ssoo n n o 9500 8y/8w w0010 (YD)
n N 110 n n 110° 0 n 110 n 0 1§00} By/3w aUBYI20I0TYD)
n n LSOO 0N n £500° n n $500° n n 9500° 3y/8w 2USZUAQOI0 YD)
n n LSOO n n €00 n n - $so0 n 0o 9500 By/3w SpLIO[YoR1A) UOQIED
n n LS00’ n no€so0 n n o ss00 n n 9500 83w apyjustp uogie)
S 0978MS
o S S - STTILVIOA
1R A (onQ NSy 1ongA [ond insay [onpA o ynsay  JonQA jonQ ynsay sman T apwwoind
1-0 1-0 1-0 1-0 ‘yydaq 21duins nowhw\\x,\bﬁwg 43S()
86~ L0061 86-100-67 86-AON-10 86-AON-¥0 ‘210( a1dung
£000Ld $0001d £000.1d 10001 NONEI o
S61-VILd S61-v1d S61-VId S61-v1d 191§ paIv1oossy
£0dD-561-V Ld 70dD-561-V14d 10dD-S61-V.Ld 10dD-$61-V 14 2P0 UOHDIO]
71306 9% 00/97/90 918 Hoday
BWEGR]Y UR[IP[DON MO
(861 961 “S61 [2018) SIGUIEL) ISI[, YSBJN SBD) JOULIO]
w BIR(] [10S 20BJINC w:m\/ 30 Aspwiuing v



mn n $S00° Sry/Bur suszuaq[AINg-1191
n n $S00° By/8w suedoidoIofyor(-239s
mn n §S00° 3y/3w suazudqiAIng-o3s
m N $S00° 3y/8w suswk)-d
m n $500° /3w auanjojoto[yD-d
m n g0 y/Bw 5USN|0}OI0[Y -0
m f $S00° By/8w suszuaqLdoid-u
n n $500° 8y/8w auazudqiAing-u
n o ssoo 3y/8w soua[Ax-du
n 0 §500° 3y/Bw suadoidolo[ydr(g-¢ 1-s1o0
0 n $S00° 3y/8w SUDYIB0IOYIIQ-T [-SI10
n n oI 3y/8w apuo[yo [AuIA
n n [ 3y/3w JUBYISWIOIONJOIO[YOTI L,
0t i $S00° 833w SUAYIS0IONYIIL],
n n - ss00 By/Bw ausn[oy
n n $S00° 8%/3w QUAIA0IO[YIBID],
0 0 $S00° 8y/3w EREITeIN
m n $S00° 3y/3w suajeyiydeN
d a1  9¢00° 3y/3w 3pLIONYd SUBAYIBIN
n n §S00° /8w 2USIPEINGOIOJYOBXSH
n n $S00° 3y/8w suazusq(AyI
n n 1o 3y/5w 2UBYIAWIOIONJIPOIO[YIIT
n n - sso0 8y/3w SUBLIOWOWOIGI(]
n 0 $S00° Byy/8uwr SUBLAWOIO[YOONI0IGI(]
n n $$00° 83/3w auswn)
n n 1o 3y/8w JUBYIAWOIOND)
n n $S00° 8y/8w W0J0I0[YD)
n n 1o 3yy/3w 2UBYI20J0[YD)
n i $S00° Ayy/Buw 3U9ZU3qOI0[YD)
n i $500° Byy/8w SPLIOYOBAR) UOQIED)
n ol $S00° ay/sw apuynsIp uogse)
S 0978MS
e - SATILYTO0A
PROA [on0 INSRY siup) T T T uepaunang
-0 ‘yidaq a1duing EQMMMW,\UQNW& 25
86-100-67 ‘2p( 21dung
600010 ‘0N 2]dung
$61-V.1d ‘211S p2IDIOSSY
$0dD-$61-V.Ld P07 UoyDIOT
zoor e 00/9Z/90 :oveq Hoday

BWEQR]Y ‘UB[SIDON MO
(861 ‘961 “S61 [9218d) SIOQUIBYD ISD ], YSBIN SBD J3U0]
BIB(] [10S 90BHNG PAJEPI[EA JO AlRWIWNG



n n LS00 N N £500° n n $S00° N n 9600° /8w suadosdoloyor(i-¢ T-suel

n n LSOO n 8! £500° n n $S00° n n 9500 8y/8w 3UA20IOYDI-T | -SULl
S 0978MS

SATLLVIOA

onBA ond ynsay  pnp4 ond iynsay ond A ond ynsay  jonpA pond nnsay snung T isrownang )

1-0 1-0 (-0 1-0 yidoq ajduns ﬁcwhw@\%mw ] 495))

86-1D0-6C 86-120-67 86-AON-+0 86-AON-10 ‘o 21dung )
L000.1d $000Ld £00014 100010 ‘oN 31dung
S61-v1d $61-v1d $61-V.Ld S61-V.Ld ‘2118 paIpv120ssy
£0d0-S61-V1d 20d9-$61-V1d 10dD-$61-VLd 10dD-$61-V LA [P0 uopIoY
71 3o 11 98eg 00/97/90 e Hoday

BWEQRlY ‘UB[F]DO MO
(861 ‘961 S61 {204Bd) SIBQUIEYD) 1S3, SR SBO JaULIO]
\ BIB(] [1OS 90BN %:m> Jjo KArewuing v



Lo

3%ed

8 n $S00°
n n §S00°

1noA 1onQ nnsay
-0
86-1L20-6C
6000Ld
S61-VI1d
+0dD-S61-V.LA

BWEQR[Y “UB[[9]DIN HOA
(861 ‘961 ‘S61 [201Rd) S1aqURYD) IS L HSEN SBD 19ULIO]
ele(] [10S 908}r “m:m\/ Jo Arewung

/8w
38w

syuf)

Jpydaq apdung
;3 2jdups
‘oN 2jdupg
.A1IS paIDIDOSSY
.3po)) UONVI0]

auadosdotojyorg-¢‘1-suen

suayle0lofyal(g-z [ -suel

S 0978MS
SATLLVIOA

T arauning

~poyio 9o
dno.ry jsa ] 42s[)

00/97/90 :are(g Moday



n n s n n s n n oot " n s 38w SUIZUIGOIOTYOIL.
n n 8¢ n n 8¢ n n 9¢ n n 8¢ /3w 3usZUBqOIOYOICI-E
n n s n n o s n n o o] n 8 38w 2UaZUAQOIONYAIT-T']
n n s n n 8¢ n n 9 n n 8¢ /8w oU2ZUIQOIOYIM LY T
S 0LT8MS
STTLLVIOAINIS
15070 ST°0 £90°0 850°0 /8w Anorp
S ILYLMS
| 011 d 7’81 g vzl €Ll 338w aurz
6'81 (413 L'yT 6v¢ 8yy/8w WNIPEUuEA
n n i n n z n noIt n no 1 8y/5w winifjey
n n LLS n n 08 n n LS n n 1LS By/8w waipos
n n ozl n n i n no n n 1 SHy/8w ALIS
99°0 n 850 n n 0 n oL Byy/8ur wnius[as
n n s n 0o 08s n n iy n nouLs By/8w winysselod
n n 9y v'9 n n vy 0L Sry/sur [2IN
0°€T 6¢1 $01 LES 378w asaueduey
n n LLS m n 08 [ €78 m n 1L$ By/Buw wnisauge
€L €l ¢6 8l /B peal
00587 00LS¢€ 00ZLT 0011¢ 3y/3w uo
16 91 €L 8L Byy/8w 1addo)
0n n g Iy 09 n n s ( $L Byy/8w BqoD
[ (£%4 f €8y f $'0¢ f 61§ By/8w WNUONE)
b n LS d n  oss { 00p1 | n 1L$ Sy/8w wnofe)
n o 850 n n 850 n n - s$50 n n o Ls0 3y/8ur wniupe)
n n 85°0 n N 850 n n sso n n 150 8y/3w wny£1og
n n 1°¢¢ 0cr n n  61c 80¢ 8yy/8w wnieg
f v¢ [ '8 f 09 [ 6L Sy/sw RJUER Y
n N 69 n n oc n no99 n n 69 /8w Auownuy
00£01 00€€T 0014 00921 83/3w wnuiwnyy
S 0109MS
e STVLAW
onp A ond ynsay  onpg pnd sy oA o ynsay  ondq g ynsay smuy T aspwnang -
- € €7 v-T 8- v ‘pidaq 2jdung EMNQ%NW& 425()
86-120767 86-10-67 86-1.00-67 86"AON-t0 ra1o(] 21dwng
01001a 8000Ld 9000La 70001 ‘0N 21dug
S61-V.Id4 $61-vLd S61-V1d S61-V.I1d ‘oIS paIvId0SSy

FOdD-S61-V.L4

940 3%eq

£0dD-$61-V1d

20dD-S61-VLd

10dD-661-V14

eieqe]y ‘UB[[9)DIN HO
(861 961 '$61 [9014) S12qUIBYD IS3L YSEN S8 Joul0]
viR(] [10S 30BJINSNS PIIBPI[EA JO Apwiung

:apo) Uo7

00/92/90 o Hoday



n n 8¢ n n 8¢’ n n 9¢° n n 8¢ 38w susypuesonf(y)ozuag
n n 8¢ n n 8¢ n n 9 n n 8¢ 3y/3w aus|Arad(iys)ozueg
n n 8¢ n n 8¢ n N 9¢” n n 8¢ Sy/8w auayuelonfj(q)ozuag
n n gc n n 8¢ n n 9¢’ n n 8¢ By/Bw suaikd(r)ozuag
n n g€ n n g€ n n 9¢ n n 8¢ 3y/3w JUSRIYIUB(R)OZUIY
n n  ge n n se n n 9 n n se By/3w suasRIYIUY
n n 8¢ n n 8¢ n n 9¢’ n n 8¢ 3y/3w aua]Ayydeudsy
n n 8¢ n n 8¢ n n 9¢ n n 8¢ /8w ausyydeusdy
m n gl mn n 6l m n g n n i 8y/8w jousydonIN-t
n n g1 n n el n n o 8 n n gl 8y/3w UIIUBOBIN-{
n n  s¢ n n s n n 9 n n se Byy/3w JouaydiAaN-y
n n s¢ n n s n n 9 n n g¢ 3y/3w 1aypd 14usyd [fuaydolofy)-y
n n 8¢ n n 8 n n 9 n n 8¢ 3y/3w aui[IueOIONYD-{
n n s¢ n n s n n 9 n n s¢ 3y/3u fouaydjAyjauw-¢-010[Y -
n n 8¢ n n 8¢ n n 9¢” n n 8¢ 333w 1oya j4uayd jAusydowolg-y
n n g1 n n 61 n n 8l n n g1 3y/8w jousydAy)ow-Z-0mui-9°y
n n g1 n n 61 n n gl n n g1 38w QUI[TURONIN-E
n n 81 n n 6'1 n n 81 n n 81 /8w auIpIZU3qoIo[YoIg-£°€
n n  se n n s n n 9 n n s¢ 8yy/3w jouaydoniN-g
n nooog n n el n noogl n n g1 Byy/8ul SUI[IUBOINN-T
n n 8¢ n n 8¢ n n 9¢’ n n 8¢ y/Bw fousydjAylaN-T
n n s n n s¢ n n og n n s 3y/3w sudeydeu]AION-T
n n  s¢ n n 8¢ n n 9 n n ge By/3u jouaydoio[yd-z
n n se n n s n n o9 n n s¢ 83j/3w audeyiydeuoIofyd-z
n n 8¢ n n s n n o n noge 38w ausn|olomui(-9°'7
n n 8¢ n n 8¢ n n 9¢’ n n 8¢ 8y/8w 3UAN[OIONIUIC-H'T
n n 81 n n 6l n n g1 n n gi 3y/3uw [ouaydoniuid-+7
n n 8¢ n n s n n o9 n n g By/8uw Jousydidypawi-v'g
n n g€ n n 8¢ n n 9g n n 8¢ 38w Jousydoroyo1d-+°z
n n 8¢ n n 8¢ n n 9 n n 8¢’ By/8uw JoudydoIo[yoOL -9 4T
n n 8¢ n n s n n o n n  se /8w jouaydoso[yoll [ -§'y°Z

S 0LI8MS

S o o - STTLLVIOAINTS

onp A onQ ynsay oA ond ynsay wnd g ond 1nsay A ond ynsay sy T siowpang B

S$-€ €2 p- T 8- Yydoq a1duns b owhmow,\wamw 1 4257

86-100-67 86-100767 86-LD0-67 86-AON-t0 ‘2 ajdupg
0T00LA 8000.Ld 9000.La 70001d ‘ON djduvg
S61-V.Ld $61-V.Ld YIRAR| S61-v1d ‘21 paploossy
+0dD-$61-V 1d €0dD-S61-V.ILd 70dD-561-V.Ld 10dD-$61-V.ILd [apo)) uopIOY
9307 98ed 00/97/90 :a1e(q woday

BUIBQR|Y ‘UB[IR] )OI MO
(861 ‘961 “S61 129184) S1aqueY D) IS, YSLJN SEr) JAULIO]
ele(J [10S 208)INSqQr VNE_N> jo Arewnung



3,32

5D O DD D DoDDDDODDDOoDDR oD RR2RDR

DD Do DD OoDDDDoDDRDRDDD222DD2D PR

ong, onp ynsay

8¢
8¢
8¢
8¢
8¢
8¢
8t
8t
8¢
8’1
8¢
3¢
8¢
3¢
3¢
8l
8¢
3¢
8¢
8¢
8t
8¢
8¢
8¢
8¢
8¢
3¢
8¢
8¢

§-¢
86-120-6C
01001d
$61-v1d

P0dD-S61-V1d

930¢

aded

8¢
8¢
8¢
8¢
8¢
8¢
8t
8¢
8¢
61
8¢
8¢’
8¢
8¢
8¢
61
8¢
8¢
8¢
3¢
8¢
8¢’
8¢
8¢
8¢
3¢
8¢
8¢
8¢

S D DO DO DPDDRPODDDDRRPDR,RPRR2DRERLE3IR3R
D D DD DDDDDDREPORPDRDRPDRDRDDDRRRDR

g nQ 1nsoy
£-7
86-120-67
80001Ld
S61-V1id
£0dD-561-VILd

m

[

= 2 2

i Bas San e Jon B o Ja B on S o Jen)

je=Res Ben B en Jon B as e B o S an Jan o)

R ond ynsay

0 9¢ n n 8¢
n 9t n 9] 8¢
n 9t { [ Lo
n 9¢ N n 8¢
n 9¢ f { I
l 9t n n 8¢
0 9t n n 8¢
n 9t n n 8¢
n 9¢ n 0 1%
n 81 N n 81
n 9t N 0 8¢
N 9t n n 8¢
n 9¢ f l 8¢
n 9t n n 3¢
n 9¢ n 0 3¢
1 81 n 0 81
n 9t n n 8¢
n 9¢ n D 8¢
n 9t n n 3¢
n 9¢ 0 0 3¢
n 9¢ N n 8¢
n 9¢ e n 8¢
N 9¢ n n 8¢
N 9¢ n n 3¢
n 9t n N 8¢
n 9t n a 8¢
N 9¢ n n 3¢
n 9¢ n n 8¢
n 9t n n 3t

1o1pA on0 1Y

v-C 8-y
86-120-6¢ 86-AON-10
9000.Ld 2000Ld
S61-v1d S61-V1d

70dD-561-V1d 10dO-S61-V1d

vlIEqR[Y ‘UB]9]DOW HOd
(861 *961 ‘S61 [901Bd) S1oQUIBYD) IS YSEIN SBD) JOULIO]
BIB(] [10S 90BJINSQNS PAIEPLEA JO AlBLWILNG

Sy/8w
/8w
/8w
/8w
3y/8w
3y/3w
3y/8w
Sy/3w
/8w
/3w
3y/3w
3y/3w
38w
Foy/Bw
By/Sw
3y/8w
8y/8w
/8w
3y/8w
/8w
3y/8w
8y/8w
35w
/8w
8y/3w
/3w
/8w
By/3w
/3w

sjun)

‘yidaq ajduing
2] 2]dung
:ON 21dung

9N paIIoOSSY
:9poD) UONLIOT

sujwe|AuaydiposonIN-u
surue[£doid-u-1p-0SonIN-U
aejenyd(iAxauAng-7)stq
sayia(jAdosdosioroyy-z)siq
1013([AY1R0I0[YD)-T)Sia
suryrow(AX0Y)a0I0[YD-7)siq
aualkd
[ousyd
suayuRuY
Jouaydoiofyoeiuad
JUSZUSGOTIN
suajeyydeN
suozoydosg
auaAd(po-¢°T 1)ouspu]
2UBYI20J0[YoBX3H
suaipeuado[aAd0I0[yoeXsH
SUSIPRINGOIO[YIBXSH
2U2ZUdGOIOYIBXIH
sualonf]
suatyjueIoni]
arereyyd [Ayawid
awefepyd [Apord
ueInjozuaqi(y
auaseryjue(ye)zueqidg
aeeyyd [£100-u-1d
aefeyyd 1Anq-u-1d
ouasKIyD
ajozeqie))
aejeyyd [Azuaq [Ang

S 0L78MS
_ SATILVTOAINGS
T

poyiz qul
dnoan 153 425(]

00/97/90 o1 Hoday



d n 710 k| nooo d n 1o b n 1o 8y/8w aueyIRWOWOI]
n n - 800 n n - 8so0 n n - ssoo n n o Lsoo 8y/8w uojowog
n n  8soo n 0o 8500 n n $s00° n n o Lsoo 3y/8w 3UBLIOWIOIO[YOIpOWOIY
n n 8500 n 0o 8500 n n - ssoo d n o Lsoo Byy/8w QUBYISWOIO{YI0WOIE
n n 8500° n N 8500 n n $500° n n LSOO By/3w 3UAZUIGOWOI
n n 8500 n n 800 n 0 sso0 n 0 Lso0 Sy/B8w oudzudg
[ g i { 4 9T [ dq 18 | veo’ By/3uw U010y
mn n £20° m n g m n e n n £20° By/Fw suouejuad-z-[AYION-p
mn n €20’ m n £20° m n o n n £20° 38w auouexaH-7
d n €20 | n o A n d n g By/8w ououryng-g
n n 8500’ n n - §soo n n 500" n n - Lsoo Byy/Bw 3USZUAOIOYIN-F'T
n n 8500° n n o 8so0 n n - ssoo n 0 Lsoo /8w auedosdosoqydI-£°l
n n  8soo n n - 8500 n n  sseo n n o Lsoo Byj/Bur UsZu3qeIoYII-£ '
n n 8500 n n - 8soo n n $500° n n LS00 /8w AUIZUAGJAYIRUILLL-S €]
n n 8500 n n o 8so0 n n o ssoo n n Lsoo Byy/3w suszuaqAyPud-Z1
n o 8s00 n n 8500 n 0 ssoo n n 100 8y/3w suedordosoyd1d-T'1
n n 8500° n n 8500 n n o sso0 n n o Lsoo /3w SUBYIS0IONYINC-T']
n n 8500 n n - 8so0 n n o ossoo n n o Lsoo 3y/8w aUsZURQOIOYIIT-T
n n - 800 n 0 8s00 n n - ssoo n 0O Lsoo 8/ aueyR0WOIqIG-T']
n n T n n o n n 110 n n 1o By/8w auedordolofy)-€-owoIqiq-T'l
n n 8500 N n 8500° n N $S00° n 0 LS00 33/3w auazuLq AW 4T 1
n n 8500° n n 8500 n n  sso0 m n - Lsoo 8y/8uw 2UAZUIGOIONYIILL - T’
n n 8500° n n 8500’ n n $S00° n n LSOO 8y/3w suedoidolojyor 1-€°7°1
m n 8500° mn 0 800 m n  ¢so0 m n - Lsoo 3y/8w UAZURQOIONYOU | -€°T]
n n 8500° n n - 8so0 n n $500° n n LSOO 83w auadosdoroyag-1°1
n n 8500° n n 8so0 n n o ss00 n n  Lsoo 3y/8w auayIR0I0[Y2I(- 1T
n n 8500° n n - 8soo n n o ossoo n n - Lso0 By/3w SUBYIR0I0[YOI- ‘T
n n 8500° n 8500 n n  ssoo n o Lsoo 3y/3w SUBIR0IOYOLL-T 1]
n n 8500° n n 8500 n n - $s00 n n  Lso0 8y/8w QUBYI0IOIYORIR[-T'T 1]
n n 8500° n n  8soo n n 500 n LS00 Byy/Bw SUBIS0IOIYOU -1 1]
n n 8500 n n - 8500 n n o0 n n o Lso0 By/8w aUBYIR0IO[YORNI-T T T']
S 0978MS
o - - ) - ‘ - SATILVIOA
iAo sy B ond ynsay  onp4 jond ynsay  [onQA [ond ynsay sy T azpwning
- ¢ €1 v-e 8- v ‘yidoq 21dung Emﬁ%@ﬁw [ 495/)
86-100-62 86-1.00-67 86-120-67 86-AON-10 ‘a1 ajduvg
0100La 800014 9000.Ld T000La ‘0N ajdups
S61-V.1d $61-VILd S61-V1d S61-VILd ‘NS paIpIo0SSy
y0dO-561-V.Ld £0dD-$61-V.LI T0dD-$61-V.Ld 10dD-561-V1d :8po uonpo0T
930y ofed 00/97/90 a1 woday

BWEQR|Y “UB[IR]DON HOA
(861 "961 “S61 192184} SI9qUIBYY) IS MBI SO 19ULI0]
) eR(] (10§ 908)INSO Vmc:m\/ Jo Arewiung



R T T Wi Wieo Bies Bifes Bies Bies Biles Bileo Y- Bt S oo Jiion Jifes S o Jton B n i en s R v o S e i v Jupen JRyes oo NS5 QS
DDDDDDDDDDDDEDDDDDDDDDDDDDDDDDD

10104 100G 1Sy

8500
8600
8500°
8500
8500
8500°
8500
8500
8500
8500°
8500
[4Lt

410

8500°
8500
8500
8500
8600
€00’
8500
8500
415

8500
8500
8500
Tio

8500°
4%

8500
8500
8500

¢-¢
86-100-6T
0100Ld
S61-V.L4

$0dO-S61-V1d

930¢

a3ed

8500’
85007
8500
LY00
8500
8500
8500
8500
800"
8500°
8500’
41

Lyoo’
8500
8500
8500
8500
8500
y600°
8500
8500
4140

8500
8500°
8500
o

8500’
415

8500°
8500
8500

DD PR mDDDRPDPRPDRD R R

—_
=
oIS Rl N Bie Nl e Bile Jife life Bies i ar JiF - - Bites Jien R en Jien R ev B Sin B an Jin B o o B oo Jen S an S e Jen S e/

DD DD DDRPR2P o0 0RMA

A 1ond nsay
£€-C
8610067
8000Ld
S61-V1d
£0dD-S61-V.L1

§S00°
$S00°
§S00°
§600°
§S00°
§S00°
§S00°
§S00°
$C00’
$S00°
$S00°
310

Fio

§500°
§S00°
$S00°
§500°
§S00°
qaf €700’
8l §S00°
n §500°
Lo

§S00°
$S00°
SS00°
o

§S00°
[

§500°
$600°
SS00°

) s Jes Jyas Ben)

o)
e Jen Rev i B on Jieb [ion [k on Jle b en J e [an s Jeo e )

= Res Biee o [an B e S oo B an e an By <

=]
jsolen Jien Jas o B an Jen S S o Jpen)

=)

N n
n n
n l
n n
n n
n n
n n
n n
n 0N
n n
n n
n n
fl n
n n
n n
n 0
n 0
m n
d af1
n n
n n
n n
d n
n n
n n
n n
N 0
9 n
n n
N n
n n

JPNOA JoR0) NSy
v-C
86-1L20-6T
900014
S61-V.1d
70dD-$61-V1d

(861 ‘961 “S61 19214) SIQUIRYD) IS JSB SBD) JOULIO ]
BIR(] 10§ 30BJINSGNS PIEPIEA JO AlRWWING

1npA onQ ansy

LSOO
LSOO
LS00
LS00’
LSOO
LS00
LS00
LSOO
LS00
LS00
LSOO

110°
1o

LS00
LSOO
LS00
LS00
LSOO
$500°
LS00
LSOO

350

LS00
LS00
LSOO

110

LSOO

1o

LS00
LSOO
LS00

8-
86-AON-V0
¢000La
S61-Vid

10dD-561-V1d

BWeqely ‘Ue([3]D9W MO

3y/3w
3y/3w
38w
Iy/8w
3y/8w
/3w
/8w
/8w
/8w
/3w
Sy/8w
3y/3w
38w
38w
/8w
/8w
8y/3w
38w
8y/8w
38w
3y/3w
/8w
/3w
/3w
/3w
Sy/8w
Sy/8w
3/8w
3y/3w
38w
38w

spun)

apdaq a1duns
‘o 2)duing
oN 2)dung
‘2118 paIvIdossy
:3po)) uopI0T

suazuaqAIng-1o}
suedoidoIojydi(J-03s
audzu3qAIng-09s
suswi)-d
auanjojotoy)-d
2UaN[0)0I0[YD-0
suszuaqjAdoid-u
suszuaq[Aing-u
sausjAx-dw
suadoidozoyoi-¢ i-sio
JUAYIP0IOIYOI(J-T [ -S10
apuo[yo [AUIA
SURYIOWOION[JOIOJYILL],
SUSYIA0IONYOLLL,
auan[ol
QUAYIA0IO[YORNI],
EVEIRNIN

suajeyydeN

2pLIO[YD UK
2UaIpBINQOIO[YIBXIH
sudszuaqiAylg
SuBYIOWOION[JIPOIOIYDIT
JuByIOWOWoIqI(
SUBLIBWOIOYI0WOIqI
auswin)
suBYIAWOIOIYD
WLI0JOIO[YD
sueylR0IoYD
3USZU2qOIOTY))
3pLIO[YoRIId) HOGIRD
apyinstp uoqie)

S 0978MS

W2

SATILYIOA

poyiaw g0

dno.ry 152 428()

00/97/90 :31eQ nodoy



n n - gsoo
n n 8500°

§-¢€
86-LD0-67
0100.La
S61-V1d
P0dO-$61-V1d

9309 a8eq

n n - 8500’
il n 8500°

1134 1O 1nsay
£-C
86-1L20-6C
80001Ld
S61-vi1d
€0dD-s61-v1d

n n $S00°
n n $S00°

n N LSOO
n n LS00

1A [ong 1ynsay
p-z
86-100-67
90001a
S61-VLd
20dD-$61-V.L4

g 1ong nnsay
8- v
86-AON-b0
20001
$61-VLd
10dD-$61-VLd

elieqe]y ‘UR[I[DIN MO
(861 “961 “S61 13018d) SIOQUIBYT) 1S3 YSBIA SED JOULIO]

BR(J [I0S 208JINSC

‘mc:m> 3o Apwiwing

:3pOD) UOIIDIOT

3y/8w suadoidooyorq-¢*1-suen
3y/5w QUOYI20I0[YII(J-T  [-SUBT)
S 0978MS
SATILVIOA
spuf) T oromnand
:Yyidag ajdung Eowhw\u\b&mws 251
2 a)duuns
‘op apdups
:211S paIv120SSYy

00/97/90 :21e(] Boday



APPENDIX E

DATA VALIDATION SUMMARY REPORT
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Data Validation Summary Report
for the Site Investigation Performed at the
Former Gas Mask Chamber (Parcel FTA-195)
Fort McClellan, Calhoun County, Alabama

1.0 Introduction

Level III data validation was performed on 100% of the environmental samples collected at
Parcel FTA-195. The analytical data consisted of one sample delivery group (SDG), PK419501,
which was analyzed by Quanterra Incorporated. In addition, an evaluation of the field split data,
which was analyzed by the USACE-SAD laboratory is included in this report. The chemical
parameters for which the samples were analyzed, are identified below:

Parameter (Method)

TCL Volatile Organics by GC/MS SW-846 8260B

TCL Semivolatiles by GC SW-846 8270C

Metals by SW-846 6010B and 7471A/7470A

2.0 Procedures

The sample data were validated following the logic identified in the USEPA Contract
Laboratory Program (CLP) National Functional Guidelines For Inorganic Data Review
(February 1994) and USEPA Contract Laboratory Program National Functional Guidelines For
Organic Review (February 1994) for all areas except Blanks. Region III Laboratory Data
Validation Functional Guidelines for Evaluating Inorganic Analyses (April 1993 ') and Region 1]
National Functional Guidelines for Organic Data Review (June 1992) were applied to the areas
associated with blank contamination. Specific quality control (QC) criteria, as identified in the
Quality Assurance Plan (QAP), analytical methods, and laboratory Standard Operating
Procedures (SOP’s) were applied to all sample results. As the result of the use of Update III
SW846 test methods for the analytical data and the application of the CLP guidelines during the
validation process, there were instances where specific QC requirements for all target
compounds were not defined. This primarily occurred in the organic, Gas Chromatograph (GC)
and Gas Chromatograph/Mass Spectra (GC/MS) calibration areas and is due to the fact that the
analytical methods are “performance-based,” and allows the use of average calibration
responses, in lieu of, individual responses, which are defined by CLP protocol. In light of
applying CLP guidelines to SW846 methods and evaluating the usability of the data during the
validation process, specific QC criteria were determined to address all target compounds and are

identified in this report for each parameter, as well as, in the validation checklists, which
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function as worksheets. All completed validation checklists are on file in the Knoxville office.
For those analytical methods not addressed by the CLP and Region III guidelines, the validation

was based on the method requirements (i. e. SW846, CFR, SOP’s) and technical judgement
following the logic of the CLP validation guidelines.

3.0 Summary of Data Validation Findings

The overall quality of the data was determined to be acceptable. The only rejected data (‘R’
qualified) was due to  poor performing volatile compounds (ketones, some halogenated
hydrocarbons, e.g.), which exhibited poor calibration responses in the associated calibration
data, inorganic compounds, which had extremely low MS/MSD recoveries, and samples that
were reanalyzed and have more than one result reported. The R qualifier was assigned to the
samples with more than one set of results to indicate that a given result should not be used to

characterize a particular constituent or an analysis for a given sample.

Individual validation reports have been prepared for each parameter and the overall results of the
validation findings are summarized in this report. The validation qualifier data entry verification
report (Attachment A) is also provided. This is a complete listing of all of the analytical results
and the validation qualifiers assigned for FTA-195. It also identifies the use column, which
indicates which result to use in the event of a reanalysis. A listing of the validation qualifiers
and the reason codes, along with their definitions is also found in Attachment A. The following
section highlights the key findings of the data validation for each analysis.

4.0 Analysis-Specific Data Validation Summaries

4.1 Volatile Organics by GC/MS SW846-8260b
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following:

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration

All initial and continuing calibrations associated with the project samples met QC criteria, with
the exceptions of the following:

. The following demonstrated RRFs below 0.1 in the ICAL and/or CCAL: Non-detect
results were rejected (qualified ‘R’); Positive results were estimated (qualified ‘J);

Kn\4040\p195\dv.doct02/22/01M 1:36 AM 2



Unless ‘B’ qualified due to blank contamination

SDG Samples Affected Analyte/Analytes Validation
Qualifier
PK419501 DT0001, DT0002, DT0O003 Bromochloromethane,
Dibromomethane R
PK419501 DTO0001, DT0002, DTC003, DTO005,
DT0006, DT0007, DTO008, DT0009, Bromomethane, Acetone,
DT0010 2-Butanone R/J/B*

*

take precedence over estimating qualifiers, assigned due to quantitation.

‘B’ qualifiers assigned to designate blank contamination, which are identification qualifiers,

. The following exhibited individual ICAL %RSD>30 and/or CCAL %D>20: Non-detect
results were estimated (qualified ‘UJ’); Unless rejected (qualified ‘R’) due to
ICAL/CCAL minimum RRF criteria not met; Positive results were estimated (qualified
‘J”); Unless ‘B’ qualified due to blank contamination

SDG Samples Affected Analyte/Analytes Validation
Qualifier
PK419501 | DT0002, DT0005, DT0006, DT0007, DT0008,
DT0009 Bromomethane R**
PK419501 | DT0010 Bromomethane, 2-Butanone R**
PK419501 | DT0001, DT0002, DTO003 Methylene Chloride, 1,2,4-
Trichlorobenzene
1,2,3-Trichlorobenzene,
Napthalene UJ/B*
PK419501 | DT0005, DT0006, DT0007, DT0008, DT0009, 4-Methyl-2-Pentanone, 2-
DT0010 Hexanone
1,2,3-Trichlorobenzene,
Napthalene ud

‘B’ qualifiers assigned to designate blank contamination, which are identification

qualifiers, take precedence over estimating qualifiers, assigned due to quantitation.

% %k

Blanks

‘R’ qualifiers take precedence over estimating qualifiers.

The 5X/10X rule for contaminants found in the associated equipment rinses, trip blanks, and

method blanks was applied to all sample results. All were found to be acceptable with the

exception of the following:
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Note: ‘B’ Qualifiers were applied to all of the following sample results.

SDG Samples Affected Analyte/Analytes Associated Blank
Contamination
PK419501 DT0001, DTO003 Bromomethane, 2-
Butanone, Methylene
Chloride ER/method blank
PK419501 DT0002 Acetone, Methylene
Chloride ER/method blank

PK419501 DT0005, DTO006, DT0007, DT0008,
DT0009, DT0010 Methylene Chloride method blank

‘B’ qualifiers assigned to designate blank contamination, which are identification qualifiers,
take precedence over estimating qualifiers, assigned due to quantitation.

Surrogate Recoveries

All surrogate recoveries are within acceptable QC ranges for the surrogates applied with the
exception of the following: Positive results were estimated (qualified J );unless B

qualified due to blank contamination.

SDG Samples Affected | Analyte/Analytes Validation
Qualifier
PK419501 DTO0001 Bromomethane, 2-Butanone, Methylene Chloride, |
p-Isopropyltoluene, Toluene, Acetone J/B*

Matrix Spike / Matrix Spike Duplicate

MS/MSD and Laboratory Control Sample (LCS) was performed for the project sample‘s and all
QC criteria were met.

Field Duplicates

Original and field duplicate results were evaluated and no problems were noted.

Internal Standards

All internal standards met criteria with the exception of the following:

. All compounds associated with the internal standards listed in the table below were
qualified as indicated.
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SDG Samples Affected internal Standard Validation
QOutside QC Limits Qualifier

PK419501 DT0001, DT0005, DTO009 1,4-Dichlorobenzene d4 JIUJ

Quanitation
Results quantitated between the MDL and the RL, which the lab qualified as “J”, were qualified

as estimated ‘J” unless blank contamination was present or the results were rejected.

4.2 TCL Semivolatiles by GC/MS SW-846 8270C
Overall, the data are of good quality and are usable as reported by the laboratory with the

exceptions noted below. Data were reviewed for the following:

Holding Times
Technical holding time criteria were met.

Initial and Continuing Calibration

All initial and continuing calibrations associated with the project samples met QC criteria with

the exceptions of the following:

The following exhibited individual ICAL %RSD>30 and/or CCAL %D>20:

SDG Samples Affected Analyte/Analytes Validation
Qualifier
PK419501 | DT0002, DT0003, DT0005 N-Nitroso-di-n-propylamine uJ
PK419501 | DT0006, DT0007, DTC008, N-Nitroso-di-n-propylamine,
DT000g, DT0010 4-Nitrophenol,
2,2'-oxybis(1-Chloropropane) uJ
Blanks

The 5X/10X rule for contaminants found in the associated equipment rinsates and method blanks
was applied to all sample results and all were found to be acceptable.

Surrogate Recoveries

All surrogate recoveries met QC criteria.

Matrix Spike / Matrix Spike Duplicate
Batch QC, MS/MSD, and Laboratory Control Sample (LCS) were performed for the project
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samples and all QC criteria were met.

Field Duplicates
Original and field duplicate results were evaluated and the following exceeded the 50% RPD
criteria:
SDG Samples Affected Analyte/Analytes Validation
Qualifier
PK419501 | DT0O001 (original sample) and DT0003 (FD) bis(2-ethylhexyl)phthalate J

Note: High RPD’s are most likely due to matrix interferences and sample non-homogeneity

Quanitation

Results quantitated between the MDL and the RL, which the lab qualified as “J”, were qualified

as estimated ‘J” unless blank contamination was present or the results were rejected.

4.3 Metals by SW-846 6010B/7471A/7470A
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following:

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing calibrations

All initial and continuing calibrations associated with the project samples met QC criteria with
the exceptions noted below. The following demonstrated ICV and/or CCV recoveries outside

QC limits:
SDG Samples Affected Analyte | Validation
Qualifier
PK419501 | DT0001, DT0002, DT0003, DT0007, DT0008, DT0009, DT0010 Cobalt JIUJ
Blanks

The 5X rule for contaminants found in the associated equipment rinse, calibration, and method

blanks was applied to all sample results. All were acceptable with the exceptions noted below:
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SDG Samples Affected Analyte Associated Blank
Contamination
“ PK419501 | DT0006, DT0007, DT0008, DT0009, DT0010 Zinc ER

Matrix Spike / Matrix Spike Duplicate

Batch QC was performed for the project samples and all QC criteria were met with the following

exceptions: It should be noted that calcium exhibited extremely low recoveries and non-detect

results were rejected (qualified ‘R’).

SDG Samples Affected Element/Elements Validation
Qualifier
PK419501 DT0001, DT0002, DT0003, DT0005, Chromiumn. Magnesium
DT0006, DT0007, DT0008, DT0009,  Vag ’ RIJ/U
Calcium
DT0010
Laboratory Control Sample (LCS)
All QC criteria were met for the LCS associated with the project sample analyses.
Interference Check Sample (ICS)
All ICS % recoveries, where applicable, were acceptable.
ICP Serial Dilutions
All QC criteria, where applicable were met with the following exceptions:
SDG Samples Affected Analyte Validation
Qualifier
PK419501 DTO0001, DT0002, DT0003, DT0005, DT0006, A ) J
DT0007, DT0008, DT0O009, DT0010 reenie
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SDG Samples Affected Analyte Associated Blank
Contamination
PK419501 | DT0006, DT0007, DT0008, DT0009, DT0010 Zinc ER

Matrix Spike / Matrix Spike Duplicate

Batch QC was performed for the project samples and all QC criteria were met with the following

exceptions: It should be noted that calcium exhibited extremly low recoveries and non-detect

results were rejected (qualified ‘R’).

SDG Samples Affected Element/Elements Validation
Qualifier
PK419501 DT0001, DT0002, DT0003, DT0Q05,
DT0006, DT0007, DTO008, DT0009, Chromium, Magnesium,
DT0010 Calcium R/J/UJ
Laboratory Control Sample (LCS)
All QC criteria were met for the LCS associated with the project sample analyses.
Interference Check Sample (ICS)
Al ICS % recoveries, where applicable, were acceptable.
ICP Serial Dilutions
All QC criteria, where applicable were met with the following exceptions:
SDG Samples Affected Analyte Validation
Qualifier
PK419501 DTO0001, DT0002, DT0003, DT0005, DT0006,
DT0007, DTO008, DT0009, DT0010 Arsenic J
Field Duplicates

Original and field duplicate results were evaluated and the following exceeded the 50% RPD
criteria applied:

SDG Samples Affected Element/Elements | Validation
Qualifier
PK419501 DTO001 (original sample) and DT0O003 (field duplicate) Calcium,
Magnesium J
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Note: High RPD’s are most likely due to matrix interferences and sample non-homogeneity

Sample Quantitation

Results quantitated between the IDL and the RL (“B” flagged by the laboratory) were qualified
as estimated (J).

5.0 Quality Assurance Field Split Sample Data Evaluation
Data from the quality assurance split samples supplied to IT by the USACE were reviewed for
comparability to the original and field duplicate results. Relative percent differences were

calculated and the results are summarized in this section.
. Field split data for SDG PK419501

Note: Field Split Laboratory - Specialized Assays, Inc., Nashville, TN

Original Sample ID Field Duplicate ID Field Split ID
DTO0001 DT0003 DT0004
Comments:
. Volatiles - Acetone, 2-Butanone, Bromomethane, and Methylene Chloride were detected

in original and field duplicate (FD); but not detected in the field split (FS).
Trichloroethene was found in the FS, DT0004, but not in DT0001 or DT0003. Toluene
and p-Isopropyl toluene were found only in the original sample DT0001. Difference
attributed to lack of sample homogeneity, different reporting limits (RL), and/or FS lab
does not report results below the RL s. It should also be noted that the FS sample was
diluted 5:1 and the original and duplicate samples were not diluted.

. Semivolatiles - Compound bis (2-ethylhexyl)phthalate was detected in original and FD;
but not detected in the FS. Bis (2-ethylhexyl)phthlate is a common laboratory
contaminant. Bis (2-Chloroethyl)ether was detected between the MDL and the RL for
the original sample and not found in either the FD or FS.. Differences attributed to lack
of sample homogeneity, different reporting limits (RL), and/or FS lab does not report
results below the RL’s.

. Metals - The majority of the same elements were detected at comparable concentrations
for all samples. Calcium %RPD=134.0% for the field split and original and a RPD=126%
for the original and field duplicate. This was also found true for magnesium, RPD= 128%
for original and FD; RPD= 126% for original and FS. Both compounds were reported at
comparable amounts for the FD and FS samples. Therefore, the high %RPD’s are
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attributed to lack of sample homogeneity and matrix interferences. Nickel, potassium,
and sodium were detected in the FS and not detected in the original and FD samples.
Differences attributed to the use of different RL’s, lack of sample homogeneity, and/or
original and FD lab did not report results below the RL’s.
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Attachment A:

Data Validation Qualifier Entry Verification Report
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uJ

Validation Qualifiers

Not detected. The compound/analyte was analyzed for, but not detected
above the associated reporting limit.

The compound/analyte was positively identified; the reported value is the
estimated concentration of the constituent detected in the sample
analyzed.

The concentration reported was detected significantly above the levels
reported in the associated equipment rinse samples and/or laboratory
method and trip blanks. (5X/10X Rule was applied).

The reported sample results are rejected due to the following:
1. Severe deficiencies in the supporting quality control data.

2. Anomalies noted in the sampling and/or analysis process
which could affect the validity of the reported data.

3. The presence or absence of the constituent cannot be verified
based on the data provided.

4. To indicate not to use a particular result in the event of a reanalysis.

The compound/analyte was analyzed for, but not detected above the
established reporting limit. However, review and evaluation of supporting
QC data and/or sampling and analysis process have indicated that the
‘non-detect’ maybe inaccurate or imprecise. The non-detect result should
be estimated.



Validation Reason Code Definitions

(Page 1 of 2)

Reason Code

Description

01 Sample received outside of 4+/-2 degrees Celsius
01A Improper sample preservation

02 Holding Time Exceeded

02A Extraction

02B Analysis

03 Instrument Performance - Outside Criteria

03A BFB

03B DFTPP

03C DDT and/or Endrin % breakdown exceeds criteria
03D retention time windows

03t Resolution

04 Initial calibration results outside specified criteria
04A Compound mean RRF QC criteria not met

048 Individual % RSD criteria not met

04C Correlation coefficient <0.995

05 Continuing calibration results outside specified criteria
05A Compound mean RRF QC criteria not met

05B Compound % D QC criteria not met

06 Result qualified as a resuit of the 5x/10x blank correction
06A Method or preparation blank

068 ICB or CCB

06C ER

06D B

06E FB

07 Surrogate recoveries outside control limits

07A Sample

078 Associated method blank or LCS

08 MS/MSD/Duplicate results outside criteria

08A MS and/or MSD recovery not within control limits (accuracy)
08B % RPD outside acceptance criteria (precision)

09 Post digestion spike outside criteria (GFAA)

10 Internal standards outside specified control limits
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Validation Reason Code Definitions

(Page 2 of 2)

Reason Code

Description

10A Recovery

10B Retention Time

11 Laboratory control sample recoveries outside specified control limits
11A Recovery

11B % RPD (if run in duplicate)

12 Interference check standard

13 Serial dilution

14 Tentatively identified compounds

15 Quantitation

16 Multipie results available; alternate analysis preferred

17 Field duplicate RPD criteria is exceeded

18 Percent difference between original and second column exceeds QC criteria
19 Professional judgement was used to qualify the data

20 Pesticide clean-up checks

21 Target compound identification

22 Radiological calibration

23 Radiological quantitation

24

Reported result and/or lab qualifier revised to reflect validation findings
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APPENDIX F

SUMMARY STATISTICS FOR BACKGROUND MEDIA
FORT MCCLELLAN, ALABAMA
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