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EXECUTIVE SUMMARY

Environmental investigations of the Allied Industrial Park (AIP) conducted from 1996 through 2000
were comptled, presented, and interpreted in this Hazardous Site Response Act (HSRA) compliance
status report. Results and interpretations for the AIP are:

Soil

The HSRA screening of AIP soil samples identified relatively few constituents (1,2-Dichloroethene,
antimony, cadmium, tetrachloroethene, trichloroethene, and zinc) that exceeded Type I HSRA
standards. Only trichloroethene (TCE) exceeded the Type 2 HSRA standards. TCE exceeded the
standards only at locations ISL~4 and ISL-117. All soil samples were in compliance with Type 4
HSRA standards.

The limited number of constituents and sample locations that exceeded HSRA standards is indicative
of the relatively low impact associated with this medium. No clear source areas were found in
relation to the TCE plume. Given the few stations that exceeded the HSRA standards, a limited soil
removal could potentially bring the AIP into compliance with the Type 2 (residential) HSRA
standards.

Groundwater

The primary concern with groundwater at the AIP is the TCE contamination across the site. The
lateral extent of three TCE plumes has been defined (see Figure 4-2). These three distinct plumes
trend north to south across the AIP, and are apparently associated with areas of increased hydraulic
conductivity identified in the hydrogeoclogic investigation. A large majority of the plumes exhibit
concentrations that exceed HSRA standards. '

The vertical extent of the westernmost plumes is considered well characterized where the Water
Table Aquifer is thin (< 15 feet thick). However, current data indicate the southeastern quadrant of
the AIP has a greater water table thickness (> 30 feet thick). Monitoring wells installed during the
2000 field mvestigation were screened near the base of the Water Table Aquifer and exhibited
significant TCE contamination. No results from the underlying Tuscaloosa Aquifer are available for
the AIP however, monitoring wells screened within and below the MNOP Confining Unit at the
MNOP Landfill indicate that groundwater contamination has crossed that hydrologic unit and
entered the Tuscaloosa Aquifer.

The presence of the high organic concentrations at the base of the Water Table Aquifer and the
presence of low concentrations of TCE in the Tuscaloosa Aquifer at the Landfill indicates the
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vertical extent of groundwater contamination at the AIP may not be completely defined. There is a
high degree of concern over potential vertical migration since the Tuscaloosa Aquifer is the source
of several operating industrial production wells on and adjacent to the AIP. Although local
production wells are reportedly only used as a source of industrial process water, the possibility of
contamination in a significant regional aquifer system may require further investigation and/or

remediation.

Surface Water and Sediment

Samples of surface water and sediment in the middle AIP drainage feature indicate it is not impacted
by any AIP related constituents. The water table TCE plume is not expressing into this feature during
periods of low water table, although it 1s possible that groundwater could intersect this drainage
feature during periods of high water table. Given the minimal pumber of constituents and
concentrations documented in surface water and sediment, these media require no further action.
No sediment results exceeded the HSRA Type [ soil standards. No surface water result exceeded
the Georgia Water Quality Standards.

HSRA Certification Statement

I certify under penalty of law that this report and all attachments were prepared under my direction
in accordance with a system designed to assure that qualified personnel properly gather and evaluate
the information submitted. Based on my inquiry of the person or persons who manage the system,
or those persons directly responsible for gathering the information, the information submitted is, to
the best of my knowledge and belief, true, accurate, and complete. 1 am aware that there are
significant penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.

Based on my review of the findings of this report with respect to the risk reduction standards of the
Rules for Hazardous Site Response, Rule 391-3-19-07, I have determined that:

2} Soil at this site is in compliance with Type 4 risk reduction standards.

3) Sediment at this site is in compliance with Type 1 risk reduction standards. 4

4) Surface water at this site is in compliance with Georgia Water Quality Standard

i & A 5/ /6o

Authorized Signature Date
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1.0 INTRODUCTION

This compliance status report describes the environmental investigation conducted by Science
Applications International Corporation (SAIC) at the Allied Industrial Park (AIP), which is a portion
of the former Macon Naval Ordnance Plant (MNOP). The investigation was conducted to assess
groundwater, surface water, sediment, and soil, and included the collection of geologic,
hydrogeologic, and chemical data from across the AIP. The Georgia Hazardous Site Inventory (HST)
currently lists the ATP (HSI number 10308) as a Class I site under the Georgia Hazardous Site
Response Act (HSRA) (Georgia Environmental Protection Division [EPD] 1995). The intent of the
current investigation was to fully document the nature and extent of contamination and establish the

site’s compliance status relative to HSRA.

This compliance status report was prepared by SAIC for the Savannah District of the Army Corps
of Engineers (COE) in accordance with Contract Number DACA21-95-D-0022, Delivery Order
0017.

1.1  Site Description

The former MNOP includes two separate areas that were recently investigated: the MNOP Landfill
and the AIP. The AIP/Landfill site is east of U.S. Highway 129 Business on Guy Paine Road, and
occupies just over 430 acres (Figure 1-1). Figure 1-2 is a site map of the AIP/Landfill. The AIP is

shown in greater detail in Figure 1-3.

The ongoing environmental investigation of the MNOP Landfill is being completed under the
purview of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA). A Phase I Remedial Investigation of the MNOP landfill was recently completed (SAIC
2000). The AIP, however, is being investigated under the purview of HSRA and is the focus of this
report. Given the proximity of the two areas, there is some overlap between the investigations.
However, only AIP data were used in the quantitative comparisons with HSRA criteria and the
subsequent determination of compliance status.

The MNOP was constructed and operated by the Reynolds Corporation prior to World War IL. The
Navy assumed operations in 1941 and continued operations until 1965 for the production of
ordnance. Most of the existing buildings and infrastructure at the AIP were originally part of the
MNOP. After naval operations ceased, some of the industrial park property, primarily the southern
half, was sold for industrial development. The AIP is currently being developed by the Macon-Bibb

AlPSection 1.draft.doc ’ 1-1




DRAFT
August 2000

HSRA Compliance Status Report for Former Macon Naval Ordnance Plant

Allied Industrial Park, Macon, Georgi

I oMRE

SCALE 124000
o

000

OO0 FEET

5000 - B

4000

3000

o0

24

Hi

10

KILOMETER

1

-CONTOUR INTERVAL 10 FEET. |
NATIONAL GEODETIC VERTICAL DATUM OF 1929

Figure 1-1. Location of AIP and Former MNOP Landfill

1-2

AlPSection 1.drafi.doc



ANNIAY NGBV

L
-
L

= @::::‘:—_-J-;‘::-.z'-%@w‘ N me—raw;.-._wfé “‘3\\¢:=
3 . I e
1 - - T . -~
\ P
N N s S s
\\
N,
R
\

I 5 "

|

LEGEND: N
T United States Anmy
- TSI M Corps of Engineers,
X Savannah District

AEVISION | DRAWN BY: | CHKD.BY: b DAIE:
NADBA O S. Suoud Albencsios 06K
Grorgin Sue Plase (Ve HSRA Compliance Status Report
300 8] 300 Feet Former Macon Naval Ordnance Plant
T e — [T B e AIP, Macon, Georgia
Sheat L of | mnop_f.apr

Figure 1-2. Site Map of the Former MNOP




HSRA Compliance Status Report for Former Macon Naval Ordnance Plant DRAFT
Allied Industrial Park, Macon, Georgia August 2000

. This page intentionally left blank.

AlPSection 1.draft.doc 1-4




S-1

I

L1

ANNIAY NQIEVI
]

I a—

GUY PAINE ROAD

Bid. 38
/]

Oil
Recovel
Area

Metal Plating
Facility (Bld. §

o D
Sewage U [i
Treatment Plant

Mixing/Blending
Houses

Bld. 198

City of Maco

; Water Works
Explosives

Demolition

e ]
! H
| Armstrong |
o Landfill ]
f J
[ ™4 i
\“ ”l » \
Iy i ST ,,, \
kW A T
£ 3-..\\ = o
,‘Q\\
1:\._,_
k- g = =
. . i
oy x
it e Yy Ny
‘_::‘t"‘?“:-,
= i ‘\‘ L—"_‘k‘?:'—”*‘:-%u:, wllo enin e B =
s 2 3 T s T T i e L P
L - e
\ B “ s ~
b 1 4 o O M =N
- \ - T )
e S s s TR & i
\\
\‘\
\\
LEGEND: .
United States Army
— Property Boundary Corps of Engineers,
Plant Operations Areas Savannah District
FEVISON Lonawmay: | clkn.8y: | oatE:
Expl E: H dli A NaDu2 0 S. Stroud Albenesius BI11A00
xplosives Handling Ateas Georgia Sate Plane (Wesn HSRA Compliance Status Report
200 0 o00 400 600 Fest Former Macon Naval Ordnance Plant
ﬁ E- 1 CRAWRHG v SAC AACVIEYY PROJECT MARE: AIP’ Macon’ Geol‘gia
Sheat Laf 1 miop_aip.aps

Figure 1-3. Site Map of the Allied Industrial Park




HSRA Compliance Status Report for Former Macon Naval Ordnance Plant DRAFT
Allied Industrial Park, Macon, Georgia August 2000

This page intentionally left blank.

AlPSection 1.draft.doc 1-6




HSRA Compliance Status Report for Former Macon Naval Ordnance Plant DRAFT
Allied Industrial Park, Macon, Georgia August 2800

County Industrial Authority (MBCIA), which also leases buildings as office and warehouse space
to various industrial and commercial tenants. Twelve property owners purchased tracts in the
industrial park from the MBCIA. The northeast comer of the site has been acquired by the City of
Macon for recreational purposes (ballfields and a pool).

The MNOP is bordered to the west and southeast by large industrial facilities, to the north by light
industrial facilities, and to the south by the floodplain of Rocky Creek (Figure 1-1). The Rocky Creek
Waste Water Treatment Plant, operated by the Macon Water Authority, is located along the
southeastern border of the AIP property. The western side of the property is bordered by a railroad
track, which separates the site from the Armstrong Cork Company (Armstrong World Industries)
plant site. The property to the north of the site is primarily developed by commercial and industrial
businesses. The Riverwood International industrial plant borders the site to the east. The Armstrong
plant site also is a Class I HSRA site (HSI site number 10131), the Riverwood International site is
a Class IV HSRA site (HSI site number 10027).

1.2 Allied Industrial Park History and Previous Investigations

After being declared surplus by the Navy, the MNOP property was sold in December 1965 to the
Maxson Electronics Company of New York. Maxson continued to produce ordnance under contract
with the Navy. In 1973, Maxson sold the property to Allied Chemical Corporation, which
manufactured automobile seat belts at the site. Allied sold the property in 1980 to the MBCIA.

Four environmental sampling events and one research study were conducted at the former MNOP
site prior to the investigation reported herein. Beaver Engineering, Environmental Science and
Engineering, Inc. (ESE), Westinghouse Environmental and Geotechnical Services, Inc. (WEGS) and
Rust E&T (Rust) conducted the four sampling events. Rust also prepared a research report for the site
(Rust 1994), but it did not include any environmental sampling. With the exception of the Rust 1996
Site Investigation (Rust 1997), previous sampling events were limited to relatively small, specific
areas of the AIP site. In general, the prior studies identified various inorganic and organic
constituents in soil and groundwater at the AIP that may be related to past operations.

No specific sources have been identified at the AIP. However, the Rust report (Rust 1994) indicated
several areas that could possibly serve as sources due to potential past use. The potential source
areas that exist at the AIP are:

¢ plant operations area

AlPSection 1.draft.doc 1-7
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s storm water drain outfalls

¢« MNOP Sewage Treatment Plant

e MNOP Metal Plating Facility

e above ground storage tanks (ASTs), underground storage tanks (USTs), and oil recovery area
¢ clectric transformers

¢ explosives storage and handling areas, and

off-site sources.

The 1996 Rust investigation and the 1998-2000 SAIC investigations focused on the suspected source
areas and the resulting data from these two investigations serves as the basis of this compliance
status report.

1.2.1 1996 Site Soils Investigation

In the 1996 Site Investigation conducted by Rust (1997), soil samples were collected from 63 direct
push technology (DPT) sampling locations within the AIP. The 1996 Rust data were included in the
HSRA criteria screenings (Section 4.0) as well as used in the nature and extent discussion. The
specific discussion of the 1996 sampling activities can be found in Rust (1997) and summary
discussions are provided in SAIC (2000).

The results of soil sampling indicated that trichloroethene (TCE) and trace amounts of other
chlorinated organic compounds are present in-the soils of the AIP site. These data indicated the
highest levels of TCE to be present at locations ISL-4 and ISL-8. Low levels of TCE are also
detected in soils throughout the site. Tetrachloroethene (PCE) is also present in the shallow soils
at ISL-4. Sample locations are discussed and presented in Section 2.0 of this report.

No definable extent of inorganics contamination was determined from the data collected.
Considering the widespread coverage of the sample locations and the limited background soil data
collected, elevated levels of inorganics above background appear to be localized and scattered across
the property. The most numerous detections of inorganic analytes detected above background occur
at sample location ISL-8 and may be associated with the former MNOP sewage treatment plant.
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1.2.2  Allied Industrial Park Groundwater Monitoring

In the 1996 Site Investigation conducted by Rust (1997), a total of 60 DPT groundwater samples
were collected from across the AIP. These data were incorporated into the HSRA report as
appropriate. The specific 1996 sample locations are discussed in Section 2.0.

The extent of groundwater contamination was described by Rust in the 1996 Site Investigation
(Rust 1997). The primary constituents detected included: TCE, cadmium, chromium, lead, and
nickel. Additional analytes were detected, but were not considered to be significant. TCE was the
only compound which appeared to have had a significant impact to groundwater quality and a clearly
defined plume was present when TCE concentrations were mapped. TCE was detected in 28 of the
60 collected groundwater samples and varied widely in concentration from 0.0018 mg/L to 62 mg/L.
The highest concentrations of TCE were detected along the west and southwest portions of the site.

The presence of metal analytes was thought to be partly due to turbidity in the collected samples.
Groundwater analyses included numerous detections of the targeted inorganic analytes.
Concentrations of cadmium, chromium, nickel and lead were reported to be variable across the site
and displayed no distinct trends with respect to the identified source areas. Further, because of the
presence of each of these constituents in the background sample points (IGW-61, IGW-62, IGW-18,
IGW-19) at similar concentrations, Rust proposed that all four of these analytes may have been
present as a result of turbidity rather than as a dissolved species in groundwater. The specific
discussion of the 1996 groundwater sampling activities can be found in Rust (1997) and summary
discussions are provided in SAIC (2000).

1.3 Project Objectives

The project objectives for the AIP investigation were defined primarily by HSRA. Namely, the
objectives are: '

¢ Document all of the field activities and analytical results from the current AIP investigation.

Determine the horizontal and vertical extent of contamination at the AIP.

Determine whether site contaminants constitute a threat to human health or the environment.

Establish the compliance status of the AIP via the HSRA screening process.

Determine the need for future actions and/or no further action; and,
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¢ Gather necessary data to support development of a Corrective Action Plan(s) (CAP), if
warranted.

1.4 Project Scope

The scope of the HSRA investigation at the AIP was as follows:

e Sample local production wells

Collect stratigraphic and hydrogeologic information from test borings
e Conduct a soil gas survey

e Collect surface and subsurface soil samples

. hls;tall groundwater monitoring wells

e Sample new and existing groundwater monitoring wells

¢ Perform slug tests

e Collect surface water and sediment from drainage features on the AIP
¢ Compile and evaluate all of the collected data in the CSR.

The envirbnmental sampling activities performed during 1998 through 2000 are fully described in
Section 2.0 (Field Investigation) and Section 3.0 (Hydrogeologic Results). Data and interpretation
relative to the HSRA criteria is presented in Section 4.0 (Nature and Extent of Contamination).
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2.0  FIELD INVESTIGATION

This section documents the field activities completed at the AIP during the 1998 through 2000
period. During this time period, SAIC collected surface and subsurface soil samples, surface water,
sediment, and groundwater samples from the AIP. Additionally, continuous coring was conducted
to characterize the subsurface geology and groundwater monitoring wells were installed to better
characterize the site hydrogeology. All of the field activities were documented in field notebooks
(Appendix A). The various aspects of the field investigation are discussed in the following
subsections. Where appropriate, the types and locations of 1996 Rust samples will be referenced.
However, specific discussion of sampling techniques and activities performed by Rust are not
reiterated here, but can be found in Rust (1997).

2.1  Geological Investigation

During 1998, SAIC conducted continuous coring at 10 locations across the former MNOP (ATP and
Landfill). Seven of these were within the AIP and three were within the MNOP Landfill (Figure 2-1).
Each of these coreholes was designed to reach the base of the unconfined aquifer and to attempt to
characterize the subsurface down to the top of the regionally significant Tuscaloosa aguifer. Coring
operations were conducted from 3/17/98 through 3/25/98. Total depths ranged from 50 ft below land
surface (bls) at MW-2B to 155 ft bls at CH-2.

Coring was accomplished using Rotosonic™ drilling methods. Rotosonic™ drilling is performed by
using a dual cased drilling system that employs high frequency mechanical vibration to advance the
hole and to collect continuous core samples. During drilling or coring, a temporary outer steel casing
is advanced through vibration and is not removed from the hole until the well is installed or the hole
is abandoned. The temporary steel casing serves to maintain the borehole integrity and to protect
against cross-contamination within the aquifer while drilling. Because the temporary casing also
serves to keep the borehole from collapsing, drilling md is not generally used. In most cases,
potable water is sufficient to bring the cuttings to land surface. However, on some occasions, a small
amount of Quikgel™ drilling mud is used to assist in removing very coarse-grained or indurated
sediments from the borehole.

Continuous geologic cores were obtained at each of the ten corehole locations. The 4 in. cores were
extruded directly from the core barrel into plastic sleeves, which were knotted at the basal end of the
core. The cores were then examined and described in the field by a geologist. Field geologic logs
are included in Appendix C. The core samples were quartered, and a quarter section was wrapped
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Figure 2-1. Corehole Locations




HSRA Compliance Status Report for Former Macon Naval Ordnance Plant DRAFT
Allied Industrial Park, Macon, Georgia August 2000

This page intentionally left blank.

AlPSection 2 draft.doc 2-4




HSRA Compliance Status Report for Former Macon Naval Ordnance Plant DRAFT
Allied Industrial Park, Macon, Georgia August 2000

in plastic and placed in water-resistant boxes. The boxes were labeled in the field to designate the
corehole number, run number, depth of each run, and percent recovery. These samples were then
archived in a vacant building at the AIP used as the staging area for the 1998 investigation. The
remaining % portion of the core was discarded as IDW.

At the AIP, samples of clayey material were taken from core CH-6, sealed in plastic sleeves, and sent
to a geotechnical laboratory for permeability analysis. Material from landfill cores CH-10 and
MW-4B was also analyzed for permeability.

2.2 Soil Gas Survey

An extensive soil gas survey was originally planned for the investigation at the AIP with the
installation of up to 150 collectors. During the planning for the soil gas survey, it was decided that
a phased approach should be used, beginning with a control phase, followed by up to two
investigatory phases. The purpose of the control phase was to place the collectors at points that had
previously been sampled for soil, varying the locations from spots of gross soil contamination to

spots previously shown to be clean, to attempt to duplicate the previous results.

Collectors were provided by Quadrel Services Inc. of Clarksburg, Maryland. The Quadrel method
of soil gas surveying bears the name EMFLUX™. It consists of small glass tubes, filled with filter
material, that are buried just a few inches below ground and left for a minimum of 72 hours prior to

retrieval and analysis.

For the control phase, 18 collectors were installed at locations within the AIP on March 06, 1998.
At the AJP, collectors were labeled ISG-1 through ISG-18. They were installed at previously
sampled locations. The 18 AIP collectors were retrieved on March 11, 1998. The soil gas collectors
were shipped for analysis on the same day as retrieval. Soil gas sampling results were inconclusive.
A similar control phase conducted at the Landfill also yielded inconclusive results. Since the control
phase investigation was a failure, a decision was therefore made to discontinue the soil gas
investigation.

2.3 Soil Sampling
2.3.1 1996 Soil Sampling

During the 1996 Site Investigation conducted by Rust (1997), soil samples were collected from 63
DPT sampling locations (ISL-1 through ISL-63) within the AIP. These locations are mapped on
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Figure 2-2. These samples were collected in the vicinity of suspected source areas. A surface soil
sample was collected from O to 2 ft bls at each location. Additionally, one sample from a deeper
interval was also collected, with the specific depth interval determined by field screening procedures.
Samples were analyzed for volatile organic compounds (VOCs) (Environmental Protection Agency
[EPA] method 8260), semivolatile organic compounds (SVOCs) (EPA method 8270),
pesticides/polychlorinated biphenyls (PCBs) (EPA method 8080), priority pollutant (pp) metals
(EPA methods 6010, 7060, 7421, 7740) and explosives (EPA 8330). Summary tables of Rust 1996
soil data are provided in Appendix O. All of the detections in this soil data set were included in the
HSRA screening for the AIP and are referenced where appropriate in the nature and extent
discussions provided in Section 4.0.

2.3.2 1998 and 2000 Soil Sampling

The more recent soil sampling included locations ISL.-64 through ISL-126 (collected in 1998),
ISL-127 and ISL-128 (collected in 1999 to replace ISL-113 and ISL-114 which had unknown
coordinates), and ISL-201 through ISL-211 (collected in 2000). Sample locations are depicted on
Figure 2-3, Table 2-1 summarizes soil sampling information for the 1998 and 1999 field activities.
Table 2-2 summarizes the soil sampling for the 2000 field activities. The sample collection and
handling followed the procedures specified in the workplan (SAIC 2000) and Quality Assurance
Project Plan (QAPP) (SAIC 200()) and included full documentation of activities, calibrations, and
chain of custody for each sample. Much of the sample collection and handling details are described
in the field log books (Appendix A). The chain of custody record is maintained in the project file.
Information on sample handling, preservation, and analyses is also specified in the Quality Control
Summary Report (QCSR) (Appendix M).

Analytical results for the 1998 and 2000 soil sampling appear in Appendix N (raw validated data)
and Appendix O (suminary tables).

Based on the Rust (1997) investigation results, the analytical suites for soil were narrowed to focus
on those components that appeared significant. Thus, for the 1998 sampling, all surface soil
locations were analyzed for VOCs (EPA Method 8260) while only selected surface locations were
analyzed for SVOCs (EPA Method 8270). The 1998 subsurface soil intervals were only analyzed
for VOCs. No metals analyses were performed on any of the soil samples. For the 2000 sampling,
which was intended to clearly define the VOC plume and locate possible source areas, only VOCs
were analyzed.
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Table 2-1. Summary of 1998 and 1999 Soil Sampling
Allied Industrial Park
Former Macen Naval Ordnance Plant (Continued)
Date Sample Sample Analyte
Sampie Number | Collected Interval Type Comment Suite
1SL-64 05/12/1998 0-1 Soil Hand Auger 1
ISL-65 05/12/1998% 0-1 Soil Hand Auger 1
I51.-66 05/13/1998 0-1 Soil Hand Auger 1
1SL-66-A 05/13/1998 0-1 Duplicate 1
1SL-67 05/13/1998 0-1 Soil Hand Auger 1
ISL-68 05/13/1998 0-1 Soil Hand Auger 1
1SE-69 035/13/1998 0-1 Soil Hand Auger 12
1SL-69-A 05/13/1998 0-1 Duplicate 1,2
ISL-70 05/13/1998 0-1 Soil Hand Auger 1,2
ISL-71 05/13/1998 0-1 Soil Hand Auger 1.2
ISL-72 05/14/1998 0-1 Soil Hand Auger 1,2
1SL-73 05/14/1998 0-1 Soil Hand Auger 1.2
1SL-74 05/14/1998 0-1 Soil Hand Auger 2
ISL-74-A 05/14/1998 0-1 Duplicate 1
ISL-75 05/14/1998 0-1 Soil Hand Auger 1
ISL-76 05/14/1998 0-1 Soil Hand Auger 1
ISL-77 05/14/1998 0-1 Soil Hand Auger 1
ISL-77-A 05/14/1558 0-1 Duplicate 1
ISL-78 05/12/1998 0-1 Soil Hand Auger 1
ISL-79 05/13/1998 0-1 Soil Hand Auger i
ISL-80 05/13/1998 0-1 Soil Hand Auger i
ISL-80-R 05/13/1998 - Rinsate i
1SL-80-TB 05/13/1998 = Trip Blank 1
ISL-81 05/13/1998 0-1 Soil Hand Auger L2
1SL-82 05/13/1998 0-1 Soil Hand Anger 1
[SL-83 05/14/1998 0-1 Soil Hand Auger 1
riSL-84 05/13/1998 0-1 Soil Hand Auger 1
1SL-85 05/13/1998 0-1 Soil Hand Auger 1
SL-86 05/14/1998 0-1 Soil Hand Auger 1
1SL-87 05/15/1998 0-1 Soil Hand Auger 1
1SL-28 03/14/1998 0-1 Soil Hand Auger 1
1SL-89 05/14/1998 0-1 Soil Hand Auger 1,2
ISL-90 05/14/1998 0-1 Soil Hand Auger 1
ISL-91 05/14/1998 0-1 Soil Hand Auger i
ISL-92 05/12/1958 0-1 Soil Hand Auger i
1SL-63 _05/12/1998 0-1 Soil Hand Auger 1
lis1.-04 05/13/1998 0-1 Soil Hand Auger 1
1SL-95 05/14/1998 0-1 Soil Hand Auger 1
1S1.-96 (5/14/1998 0-1 Soil Hand Auger 1
1SL-97 05/15/1998 0-1 Soil Hand Auger i
ISL-98 05/15/1998 0-1 Soil Hand Auger i
ISL-59 05/15/1998 0-1 Soil Hand Auger i
fiSL-100 05/12/1998 0-1 Soil Hand Auger 1
ISL-101 05/12/199% 0-1 Soil Hand Auger 1
1SL-102 05/13/1998 0-1 Soil Hand Auger 1
[ISL-~103 05/12/1998 0-1 Soil Hand Auger i
{lisL-104 05/12/1998 0-1 Soil Hand Auger 1
HISL-105 05/12/1998 0-1 Soil Hand Auger 1
fISL-105A 05/12/1998 0-1 Duplicate  |Hand Auger 1
[ESL-106 05/19/1998 0-1 Soil Hand Auger 1
{ISL-107 05/15/1998 0-1 Soil Hand Auger 1
fISL-108 05/15/1998 0-1 Soil Hand Auger 1
HISL-169-01 06/09/1998 0-2 Soil Drilled Boring 1
[rsL-109-02 06/09/1998 24-26 Soil Drilled Boring 1
HSL-109-03 06/09/1998 36-38 Soil Drilled Boring I
1SL-110-01 06/08/1998 0-2 Soil Drilled Boring 1
[SL-110-02 06/08/1998 14-16 Soil Drilled Boring 1
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Table 2-1. Summary of 1998 and 1999 Soil Sampling
Allied Industrial Park
Former Macon Naval Ordnance Plant (Continued)
Date Sample Sample Anaiyte
Sample Number | Collected Interval Type Comment Suite
1SL-110-03 06/08/1998 36-38 Soil Drilled Boring 1
iSL-111-01 06/09/1998 0-2 -Soil Drilled Boring 1
1SL-111-02 06/09/1998 12-14 Soil Drilled Boring 1
1SE-111-03 06/09/1998 28--30 Soil Dritled Boring 1
ISL-112-01 06/09/1998 0-2 Soil Drilled Boring 1
ISL-112-02 06/09/1998 14-16 Soil Drilled Boring 1
JISL-112-03 06/09/1998 30-32 Soil Drilled Boring 1
|iSL-113 05/13/1998 - Soil Unknown coordinates - do not use 1,2
HISL-114 05/14/1998 s Soil Unknown cocrdinates - do not use 1.2
HISL-115-01 06/08/1998 0-2 Soil Dritled Boring 1
ISL-115-01-A 06/08/1998 0-2 Duplicate  |Drilled Boring 1
lFSL-i 15-02 06/08/1998 8-10 Soil Drilled Boring I
1SL-115-03 006/08/1998 16-18 Soil Drilled Boring 1
{fisL-116-01 06/08/1998 0-2 Soil Drilled Boring ]
HISL-116-01-A 06/08/1998 0-2 Duptlicate  |Drilled Boring 1
JlISL-116-02 06/08/1998 6-8 Soil Drilled Boring ]
JliSL.-116-03 06/08/1998 26-28 Soil Drilled Boring 1
HISL-117-01 06/05/1998 0-2 Soi} Drilled Boring 1
HISL-117-01-A 06/05/1998 0-2 Duplicate  |Drilied Boring 1
lisL-117-02 06/05/1998 4-6 Soil Drilled Boring 1
([ISL-117-03 06/05/1998 6-8 Soil Drilled Boring ]
ITSL-118-01 06/10/1998 0-2 Soil Drilled Boring 1
liISL-118-02 06/10/1998 10-12 Soil Drilled Boring 1
|lISL-118-03 06/10/1998 20-22 Soit Drilled Boring 1
[l;sL-119-01 06/10/1998 0-2 Soil Drilled Boring 1
HISL-119-01-R 06/10/1998 “ Rinsate 1
HISL-119-01-TB 06/10/1998 o Trip Biank 1
[isL-119-02 06/10/1998 10-12 Soil Dirilled Boring 1
[lISL-119-03 06/10/1998 22-24 Soil Drilled Boring 1
|[SL-120-01 06/10/1998 0-2 Soil Drilled Boring 1
HISL-120-02 06/10/1998 2-4 Soil Drilled Boring 1
IFSL-IQO—OS 06/10/1998 28-30 Soil Drilled Boring 1
[SL-121-0] 06/04/1998 0-2 Soil Dritied Boring 1
[SL-121-02 06/04/1998 20-22 Soil Drilled Boring 1
ISL-121-03 06/04/1998 36-38 Soil Drilled Boring 1
ISL-121-03-A 06/04/1998 36-38 Duplicate  |Drilled Boring 1
1SL-122-01 06/03/1998 0-2.5 Soil Driiled Boring 1
[SL-122-02 06/03/1958 20-22 Soil Drilled Boring 1
SL-122-03 06/03/1998 40-42 Soil Drilled Bonag 1
ISL-123-01 06/02/1998 0-2 Soil Drilled Boring 1
NSL-123-02 06/02/1998 5115 Soil Dritled Boring 1
1SL-123-03 06/(2/1998 24-26.5 Soil Drilied Boring 1
1SL-125-01 06/02/1998 0-2.5 Soil Drilied Boring 1
SL-125-02 06/02/1998 6.5-9 Soil Drilled Boring 1
[1SL-125-03 06/02/1998 39-31.5 Soil Drilled Boring 1
{list-126-01 06/04/1998 0-2 Soil Drilled Boring 1.2
[SL-126-01-A 06/04/1998 0-2 Duplicate  {Drilled Boring 1.2
1SL-126-02 06/04/1998 10-12 Soil Drilled Boring 1
[1SL.-126-03 06/04/1998 34-36 Soil Drilled Boring 1
ISL-127 03/17/1999 0-1 Soil Hand Auger 1,2
ISL-128 03/17/1999 0-1 Soil Hand Auger 1,2
TRIP BLANK 03/16/1999 e Trip Blank 1
Analytical Suite
1 = VOCs (EPA 8260)
2 = SVOCs (EPA 8270)
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Table 2-2. Summary of 2000 Soil Sampling
Allied Industrial Park
Former Macon Naval Ordnance Plant
Sampling Date Sample Sample Analyte
E“Locaﬁan [deatifier Collected Interval Type Comment Suite
§§SL—20]-DI 03/06/G0 0-2 Soit Hand Auger; Area surrounding ISL-117 i
iISL-201-01B Q3/06/00 0-2 Split Hand Auger; Arca serrounding 1SL-118 1
[SL-20i-02 03/06/00 2-4 Soil Hand Auger: Area surrounding ISL-119 1
[SL-201-03 03/06/00 4-6 Soil Hand Auger; Area sarrounding 151.-120 1
[SE.-201-04 03/06/00 6-8 Sail Hand Auger; Area surrounding [SL-121 1
[SL-201-05 03/06/00 8-10 Soil Hand Auger; Arca sarrounding ISL-122 1
ISL-202-01 03/06/00 0-2 Soii Hand Auger; Area surrounding ISL-123 i
{ISL-202-02 03/06/G0 2-4 Soil Hand Auger; Area surrounding ISL-124 i
(hsL-202-02C 03/06/00 2-4 Rinsate Hand Auger; Area surrounding ISL-125 i
HISL»ZGZ-OS 03/06/00 4-6 Soit Hand Auger; Area surrounding ISL-126 i
JISL-202-03A 03/06/00 4-6 Duplicate Hand Auger: Area surrounding ISL-127 1
1S1.-202-04 03/06/00 6-8 Soil Hand Auger; Area surrcunding ISL-128 H
ISL-202-05 03/06/00 8-10 Soil Hand Auger; Area surrounding ISL-129 i
1SL.-203-01 03/07/06 0-2 Soil Hand Auger; Area surrounding ISL-130 1
1SL-203-02 03/07/00 2.4 Soil Hand Auger; Area surrounding I81-131 1
1SE-203-03 03/07/00 4.6 Soil Hand Auger; Area surrounding [S1-132 1
ISL-204-01 05/22/60 0-2 Soil Hand Auger; Area surrounding [SL-133 1
1SL-204-02 05/22/00 2-4 Soil Hand Auger; Area surrounding ISL-134 1
(ISL-204-03 05/22/00 4-6 Soil Hand Auger; Arca sumrounding ISL-135 1
iSL-205-01 05/22/00 0-2 Soil Hand Auger; Area surrounding ISL-136 1
ISL-205-02 05/22/00 2-4 Soil Hand Auger; Arca surrounding [SL-137 1
ISL-206-01 03/07/60 0-2 Soil Hand Auger; Area surrounding ISL-138 1
[SE-206-02 03/07/00 2-4 Soil Hand Auger; Area sumounding ISL-139 I
[SL-206-03 03/07/00 4-6 Soit Hand Auger; Area surrounding [SL-140 1
[SE-206-04 03/07/00 6-8 Soil Hand Auger; Area surrounding [SL-141 1
[SL-206-03 03/07/00 8-10 Soil Hand Auger; Area surrounding ISL-142 1
1SL-206-05A 03/07/00 8-10 Duplicate Hand Auger; Area surrounding JSL-143 1
ISL.-207-01 03/07/00 0-2 Soil Hand Auger; On Johns Mansville Property 1
ISL-207-02 03/07/00 2-4 Sait Hand Auger; On Johns Mansville Property 1
[SL-207-02A 03/67/00 2-4 Duplicate Hand Auger; On Johns Mansville Praperty 1
WISL-207-03 03/07/00 4-6 Soit Hand Auger; On Johns Mansville Property 1
[ISL-207-04 03/07/00 6-8 Soil Hand Auger; On Johns Mansville Property 1
{1SL-208-01 03/08/00 0-2 Soil Hand Auger; On Johns Mansville Property 1
{ISL-208-02 03/08/00 2-4 Seil Hand Auger; On Johns Mansville Property )
{iSL-208-03 03/08/00 4-6 Soil Hand Auger; On Johns Mansville Property 1
[lrsL-208-03B 03/08/00. 4-6 Split Hand Auger; On Johns Mansville Property 1
[liSL-208-04 03/08/00 6-8 Soil Hand Auger; On Johns Mansville Property 1
(lsL-209-G1 03/08/00 0-2 Soil Hand Auger; On PB&S Chemical Properties 1
11S1.-209-01B 03/08/00 0-2 Split Hand Auger; On PB&S Chemical Properties i
liISL-209-02 03/08/00 2-4 Soil Hand Auger; On PB&S Chemical Properties 1
HSL-209-03 03/08/00 4-6 Soil Hand Auger; On PB&S Chemical Properties i
HISL-205-04 03/08/00 6-8 Soil Hand Auger; On PB&S Chemical Properties 1
{1SL-210-01 05/22/00 0-2 Soil Hand Auger, On PB&S Chemical Properties 1
1SL-210-01C (5/22/00 0-2 Rinsate Hand Auger; On PB&S Chemical Properties - 1
fisL-210-62 05/22/00 2-4 Soil Hand Auger; On PB&S Chemical Properties i,
HISL-210-02A 05/22/00 2-4 Duplicate Hand Auger; On PB&S Chemical Properties 1
{ISL-210-03 05/22/00 46 Soil Hand Auger; On PB&S Chemical Properties 1
1SL-210-04 05/22/00° 6-8 Soil Hand Auger; On PB&S Chemical Properties 1
1SL-211-01 05/22/00 0-2 Soil Hand Auger; On PB&S Chemucal Properties 1
[SL-211-01B 05/22/00 0-2 Split Hand Auger; On PB&S Chemical Properties 1
[SL-211-02 05/22/00 2-4 Sail Hand Auger; On PB&S Chemical Properties 1
\TB-0C1 03/06/00 Trip Blank 1
TB-003 05/22/00 Trip Blank 1
TB-004 05/22/00 Trip Blank 1
Analyte Suite
1 = VOCs (EPA 8260)
AlPSection 2 draft.doc 2-13
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2.3.2.1 Surface Soil Sampling

Surface soil samples were collected via hand augering from several stations across the AIP during
the period of 5/19/98 to 5/20/98. A stainless steel bucket-type auger was used for all hand augering
activities. Locations sampled included ISL-64 through ISI.-108 (0 to 1.0 ft bis) as well as ISL-127
and ISL-128 (0 to 1.0 ft bls). Locations ISL-113 and ISL-114 were not correctly surveyed and their
exact location is unknown. Thus, results from these two sampling events were not included in the
report. Replacement samples were collected during 1999 and were labeled as sample locations
ISL-127 and ISL-128. Hand augering was also used during 2000 to collect surface interval samples
from locations ISI.-201 through ISL-211 (0 to 2 ft bls).

The remaining surface soil samples (ISL-109 thrbugh ISL-126) were collected via hollow stem
augering with a split spoon and generally encompassed the O to 2 ft soil interval. Drilling logs for
these sampling stations are provided in Appendix B. All sample locations are shown on Figure 2-3.

Monitoring of the breathing zone, and sample headspace monitoring for VOCs using a
photoionization detector (PID) was conducted during all soil sampling activities. Table 2-1 provides
a summary of surface soil sampling information.

2.3.2.2 Subsurface Soil Sampling

Subsurface soil samples were collected using hollow stem augering and also via hand augering.
During 1998, locations ISL-109 through ISL-126 were sampled via hollow stem augering. The depth
interval of the sarnples were determined by field screenmg A specific summary of sample IDs and
associated information is prowded in Table 2-1. All samples were analyzed for VOCs. Specific logs
for these drilled cores are provided as Appendix B. Locations ISL-113 and ISL-114 were not
correctly surveyed and their exact location is unknown. Thus, results from these two sampling
events were not included in the report. Replacement samples were collected during 1999 and were
labeled as sample locations ISL-127 and ISL-128.

During 2000, locations ISL-021 through ISL-211 were sampled via hand auger. Where practical,
the 2 to 4 ft bls, 4 to 6 ft bls, and 6 to 8 ft bls soil intervals were sampled. A specific summary of
the sample IDs and intervals is provided in Table 2-2. All of the 2000 samples were analyzed for
VOCs.
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2.3.2.3 Quality Assurance/Quality Control (QA/QC) Samples for Soil

As dictated by the AIP workplan (SAIC 2000), during each sampling event an appropriate number
of duplicate, rinsate, and split samples were collected. Sample IDs for QA soil samples are provided
in Table 2-1 and Table 2-2. The specific sample IDs and results for these samples are discussed in
the QCSR (Appendix M). Sample specific results for all data (including QA/QC samples) are
contained in Appendix N.

2.3.2.4 Background Soil Locations

Based upon the review of the sample locations and available data, background soil was selected as
Rust sample locations ISL-18, ISL-19, ISL-61, and ISL-62 (Figure 2-2). These locations are
upgradient of the existing plume and industrial concerns of the AIP. The average concentration of
detected constituents was used where needed in the HSRA standard derivations. Specific
background results are detailed in Section 4.0.

2.4  Groundwater Sampling
2.4.1 1996 Investigation Data

AIP groundwater collected in the 1996 investigation consisted of 60 DPT samples and six
piezometer samples (Figure 2-4). Detections from this sampling event were included in the HSRA
screening and nature and extent discussions provided in subsequent sections. A summary of 1996
groundwater data is provided in Appendix O. There is uncertainty surrounding the DPT groundwater
samples from 1996 since they may reflect elevated metal concentrations due to turbid samples.

Thus, the more recent 1998 and 2000 groundwater monitoring results from established wells may

be more indicative of local groundwater conditions.
2.4.2 1998 and 2000 Investigation Data

The 1998 and 2000 groundwater data were collected from existing piezometers, new groundwater
wells, cone penetrometer test (CPT) locations, and local production wells (Figure 2-5). The
groundwater sampling activities are summarized on Table 2-3 (1998) and Table 2-4 (2000).
Analytical data for the groundwater sampling events are provided in Appendix N (raw validated
data) and Appendix O (summary tables). Specific information regarding well installation and
groundwater sampling is provided below.

]
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Table 2-3. Summary of 1998 Groundwater Sampling
Allied Industrial Park
Former Macon Naval Ordnance Plant

[Sample Number Date Sample Sample Analyfe

Collected Type Techpigue Comment Suite
ATPMW-ER 11/12/1698 |Rinsate - 1
AIPMW-TRIP7 10/22/1998 |Trip Blank i 1
AIPMW-TRIP 1 10/22/1998 |Trip Blank - 1
AIPMW-TRIP2 10/22/1998% | Trip Blank £ 1
AIPMW-TRIF3 10/22/1698 |Trip Blank -- 1
[AIPMW-TRIP4 10/22/1998 | Trip Blank & 1
AIPMW-TRIPS 11/06/1998 |Trip Blank s 1
AIPMW-TRIPS 10/22/1998 {Trip Blank - 1
AWL-6 06/12/1998 |Groundwater Weil |Production Well 1
GHW-1 06/12/1998 |Groundwater Well  {GA Hydrate Production Well i
IGW-100 04/27/1998 |Groundwater CPT |55 ft 2
IGW-66 04/28/1998 |Groundwater CPT |55 ft 2
llGw-67-01 04/23/1998 |Groundwater CPT 1551t 1
HGW-67-02 04/23/1998 {Groundwater CPT |98 ft 1
HGW-70 04/28/1998 |Groundwater CPT  J45 ft 1
lGw-72-01 04/16/1998 |Groundwater CPT [5Bft 1
liGw-72-01A 04/16/1998 |Duplicate CPT |58 f1 1
fIGW-72-01-SP 04/16/1958 [Split CPT |58 ft 1
hew-73-01 04/16/1998 |Groundwater CPT  [32ft 1
IGW-74-01 04/30/1998 [Groundwater CPT |25ft 2
iGw-74-01A 04/30/1998 [Duplicate CPT (25 ft 2
liGw-76-01 04/29/1998 |Groundwater CPT  J45ft 1
1GW-77-01 04/24/1998 |Groundwates CPT |55 ft 1
IGW-78-01 05/06/1998 |Groundwater CPT |50ft 1
IGW-89-01 04/30/1998 |Groundwater CPT J40ft i
IGW-97 05/06/1998 |Groundwater CPT _ J40ft 3
IGW-98-01 04/30/1998 | Groundwater CPT  [50ft 7
{iGw-99 04/28/1998 |Groundwater CPT |45t 2
IMW28-GW 1 10/27/1998 |Groundwater Well  |Backgroond 1,3
IMW26-GW1 10/27/1998 |Groundwater Weil  [Background 1,3
[IMW30-GW1 10/27/1998  |Groundwater Well  |Background 1,3
(IMW3T-GW 1 11/02/1998  |Groundwater Well 1,3
(MW32-DP 10/28/1998 |Duplicate Well 1,23
IMW32-GW1 10/28/1998 |Groundwater Well 1,2,3
IMW33-GW1 10/28/1998 |Groundwater Well 1,3
[IMW34R-GW | 11/02/1998 |Groundwater Weli 1,3
IMW35-GW1 11/02/1998 |Groundwater Well 1,23
IMW-36-GW1 11702/1998 |Groundwater Well 1
IMW37-GW1 11/02/1998 |Groundwater Well 1
(IMW38-GW1 11/03/1998 |Groundwater Well 1,3
[(Vw38-GW1D 11/03/1998 [Duslicate Well 1,3
(MW39-GW1 11/09/1998 |Groundwater Well 1,2,3
(IMW40-GW1 11/09/1998 |Groundwater Well 1,3
IMw42-DP 11/03/1998 [Duplicate Well 1,2,3
[MW42-GW1 11/03/1998 |Groundwater Well 1,55
[IMwW42-SP 11/03/1998 [Split Well Loy
[IMW43-GW1 11/03/1998  [Groundwater Well 1,3
IMW43-GWIL 11/03/1998 [Groundwater Well 1,3
[IMW44-GW1 11/04/1998 |Groundwater Well 1,3
IMW4s-GW1 11/09/1998 | Groundwater Well 1.2
IMw47-GW1 11/09/1998 |Groundwater Well 1,83
IMW48-GW1 11/05/1998 |Groundwater Well 1,2,3
IMW49-GW1 11/04/1998 |Groundwater Well 1.2
Mws1-GW1 11/03/1998 |Groundwater Well 1
MW 55-GW1 11/11/1998  [Groundwater Well 1
IMW56-GW 1 11/09/1998 |Groundwater Well 1
IMW57-GW1 11/04/1998 |Groundwater Well 1,3
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Table 2-3. Summary of 1998 Groundwater Sampling
Allied Industrial Park

Former Macon Naval Ordanance Plant (Continued)
ISample Number Date Sample Sample Analyte

Collected Type Technigue Comment Suite
MWSB-GW 1 11/06/1998 tGroundwater Well 1,2
MW60-GW1 11/04/1998  [Groundwater Well 1,3
MW61-GWI 11/05/1998 |Groundwater Well 1
IMW62-GW 1 11/04/1998 {Groundwater Well 1,2
IMW63-GW1 11/12/1998 {Groundwater Well i
[Mw-64-GW1i 11/12/1998 |Groundwater Well 13
IMW-65-GW1 11/12/1998 {Groundwater Well 1
(IMW-66-GW1 11/12/1998 {Groundwater Well 1,2,3
IMW6E7-GW 1 11/06/1598 {Groundwater Well 1,3
IMWE7-GWIL 11/06/1998  |Groundwater Well 1,3
IMW68-GW1 11/06/1998 |Groundwater Well 1,3
IMWE5-GW 1 11/11/1998 |Groundwater Well 1
IMW70-GW1 11/11/1998 |Groundwater Well 1
MW71-GW1 11/06/1998 _|Groundwater Well ;2
MW72-GW1 11/03/1998 |Groundwater Well 1
MW73-GW1 11/04/1998 [Groundwater Well 1,2.3
MW73-SP 11/04/1998 [Split Well 1,23
PZ-1 11/02/1998 | Groundwater Well  [Background 1
PZ-2 10/27/1998 |Groundwater Well  {Background 1
P7-3 11/05/1998 [Groundwater Well 1,3
P74 11/05/1998 _iGroundwater Well 1
fiPz-5 11/12/1998 [(Groundwater Well 1.3
[lPZ-6 11/11/1998 |Groundwater Well 1,2
TRIP BLANK 04/16/1998 _|Groundwater 1

Analytical Suite
i = VOCs (EPA 8260)

2=8VOCs (EPA 8270)
3 = PP Metals (EPA 6010)
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Table 2-4. Summary of 20600 Groundwater Sampling
Allied Industrial Park
Former Macon Naval Ordnance Plant

!iampiing Date Sample Sample Sample Analyte

ocation Identifier | Collected Type Technigue Location/Comment Suite
[MW-62A-01 06/12/00 | Groundwater Well 1
IMW-62A-01A 06/12/00 |  Duplicate Well 1
[MW-70A-01 06/12/00 | Groundwater Well 1
MW-72-01 06/12/00 | Groundwater Well 1
MW-70A-01B 06/12/00 Split Well i
TB-005 06/12/00 Trip Blank I
TB-005A 06/12/00 | Trip Blank 1
[GW-201-01 06/01/00 { Groundwater CPT Along western boundary of the Armstrong property 1
(GW-201-02 06/01/00 | Groundwater CPT Along western boundary of the Armstrong property 1
IGW-202-01 06/01/00 | Groundwater CPT Along western boundary of the Armstrong property !
IGW-202-01B 06/01/00 Split CPY Along western boundary of the Armstrong property 1
IGW-203-01 036/01/00 | Groundwater CPT Along western boundary of the Armstrong property 1
IGW-204-01C 06/01/00 Rinsate CPT Along western boundary of the Armstrong property 1
IGW-205-01 03/23/00 | Groundwater CPT On Johns Mansville Property 1
GwW-206-01 03/23/00 | Groundwater CPT On Johns Mansville Property 1
(lGW-207-01 03/22/00 | Groundwater CPT Southern Plume Area 1
[lGW-207-01A 03/22/00 |  Duplicate CPT Southern Plume Area 1
[IGW-208-01 03/22/00 | Groundwater CPT Southern Plume Area 1
IGW-209-01 03/22/00 | Groundwater CPT Southern Plume Area i
TB-001 03/22/00 | Trip Blank 1
TB-002 03/23/00 { Trip Blank il
TB-005 06/01/00 Trip Blank 1
TBA-003 06/01/00 | Trip Blank 1
Analyte Suite
1 =VOCs (EPA 8260)
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2.4.2.1 Backeround Groundwater

Based upon the review of the sample locations and available data, background groundwater was
taken as sample Jocations PZ-1, PZ-2, MW-28, MW-29, MW-30, as well as (Rust) DPT samples
IGW-61, IGW-62, IGW-18 and IGW-19. These locations are upgradient of the existing plume and
industrial concerns of the AIP (see Figures 2-4 and 2-5). |

2.4.3 1998 and 2000 Well Installations

Thirty-nine monitoring wells were installed between July 20, 1998 and Augus{ 14, 1998 at the AIP.
Additionally, two monitoring wells were installed as part of the 2000 field activities. The 1998 wells
were installed in the upper portions of the Water Table Aquifer, with the upper one to three feet of
the screen in the vadose zone to allow for seasonal fluctuations. The 2000 wells (wells 62A and 70A)
were installed in the bottom portions of the Water Table Aquifer. Well locations are depicted on
Figure 2-5. Appendix D contains monitoring well boring logs and Appendix E contains well
construction diagrams for all of the ATP wells. Well construction details are provided in Table 2-5.

The wells were installed to define the exiting VOC plume at the site as well as investigate potential

sources across the AIP.

2.4.3.1 Drilling Methods

Monitoring wells were drilled using a Mobile B-61 or B-59 truck-mounted drill rig with 7-inch
outside diameter hollow-stem augers, which created an eight-inch diameter borehole. Each borehole
was advanced to a'pproxi'mately ten feet below the water table. After reaching the final depth, the
well was placed in the bottom of the borehole. All wells were installed according to specifications
in the Hazardous, Toxic, and Radioactive Waste (HTRW) manual (EM 1110-1-4000).

Well screens and well casings were supplied and delivered to the site by the subcontracted drilling
company. Casing and screen sections were composed of new two-inch diameter flush-threaded
Schedule 40 polyvinyl chloride (PVC). The materials were cleaned on site using a hot water
pressure washer prior to installation. Screen sections were commercially fabricated and slotted. A
threaded PVC end cap or plug was placed onto the bottom of each screen. All screens were
manufactured by Johnson Wheelabrator.
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Table 2-5. Well Construction Details and Water Table Levels
AlP Monitoring Wells
Former Macon Naval Ordnance Plant

Total Boring | Total Well Total Depth Top of Bottom of Screen Slot | Top of Filter | Quantity of Top of
Well No, Date Installed Depth Depth Stickup | Below TOC Screen Screen Size Sand Sand (bags) | B ite |Date Developed
MW-28 0712111998 20,00 18.85 2.15 21.00 8.52 18.52 0.02 6.50 525 4.48 09/10/1998
MW-~29 07/28/1998 67.00 65.81 2.19 68.00 55.50 65.51 0.02 52.48 6.75 45.20 09/10/1998
MW-30 07/30/1998 44.00 43.33 218 45.51 33.00 43.03 0.03 29.90 7.00 26.60 OR/17/1998
MW-31 07/28/1998 36.00 35.30 2.13 37.43 25.00 35.00 0.02 2190 6.00 19.00 08/13/1998
MW-32 072971998 55.00 54.30 220 56.50 44.00 54.00 0.02 40.85 5.00 3775 09/11/1998
iMwW-33 08/25/1998 52.00 51.30 -0.15 5115 41.00 51.00 0.03 37.30 6.50 35.30 09/09/1998
PMW-34 07/30/1998 41.00 40.30 2.50 42.80 30.00 40.00 0.02 27.30 7.00 24.30 -
MW-34R OB/28/1998 60.00 58.30 2.13 60.43 48.00 58.00 0.03 45.00 650 41,70 09/09/1598
MW-35 07/31/1998 54.00 5330 220 35.50 43.00 53.00 0.03 39.80 6.00 36.40 09/10/1998
MW-36 07/31/1998 16.00 17.80 2.1 1909 7.50 17.50 0.02 5.00 5.00 3.00 08/18/1998
MW-37 07/28/1998 35.00 38.30 223 40.53 28.00 38.00 0.02 25.00 6.00 21.60 08/12/1998
IMW.38 07/23/1998 64,00 62,83 241 65.24 5250 62,53 0.02 49.50 7.50 46.70 08/17/1598
iMW-39 08/05/1998 23.00 22.40 1.77 24.17 12.10 22.10 0.02 9.40 1.06 6.30 08/17/1998
Mw-0 08/03/1998 40,00 39.30 . 214 41.44 2000 35.00 043 26.20 5.50 23.10 09/11/1998
w42 0712171998 55.00 54.30 222 56.52 44.00 54.00 002 41.00 5.50 38.70 08/13/1998
IMW-43 08/05/1998 51.00 56.30 249 58.79 46.00 56.00 0.02 42.80 6.00 39.90 09/14/1998
iMWAM 08/13/1998 59.00 58.10 2.12 60.22 47.80 57.80 0.03 4145 6.25 41.45 09/14/1598
IMW-45 08/04/1998 30.00 28.41 212 30.53 18.10 28.10 0.01 15.00 6.75 4.10 08/17/1998
PW-47 0702411998 50.00 49.30 2.4 51.53 39.00 45.00 002 30.00 5.00 33.00 08/13/1998
MW-48 07/23/1998 47.00 46.33 238 4871 36.10 46,15 0.02 33.10 5.50 29 80 09/10/1998
MW-49 07/22/1998 47.00 46.30 207 4837 36.00 46.00 0.02 33.00 5.00 30.20 08/13/1998
{MW-51 08/06/1998 57.00 56,40 211 58.51 4630 56.10 0.03 42.90 5.75 40.00 0R/18/1998
MW-55 08/04/1998 33.00 32.80 242 350 22.50 32.50 0.02 19.00 6.00 15.90 08/13/1958
MW-56 07/24/1958 42.00 38.80 2.30 41.10 28.50 38.50 0.02 25.45 7.00 2240 08/06/1968
MW-57 0712211998 45,00 4235 2.29 44.64 3200 42.05 0.02 28.85 7.00 26.30 09/10/1998
MW-58 08/11/1998 43.00 42,30 2.46 44.76 32.00 42.00 003 29.20 5.50 26.70 09/10/1998
MW-60 08/17/1998 55.00 54.30 2.17 56.47 44.00 3400 0.03 40.90 6.00 37.5¢ 00/14/1998
MW-61 08/18/1998 49.00 48.30 2.55 50.85 38.00 48.00 0.03 3430 6.00 L% 09/14/1998
MW-62 08/07/1998 44.00 43,30 235 45.65 33.00 43.00 0.03 26.40 725 22.60 00/14/1998
MW-63 08/12/1998 14.00 13.30 2.28 15.58 300 13.00 0.02 2.00 5.50 0.00 09/11/1998
MW-64 08/20/1998 38,00 37.30 2,28 36.58 27.00 37.00 0.03 24.00 5.50 2090 08/25/1998
MW-65 0812011998 36.00 35.30 226 31.56 25.00 35.00 0.03 22.00 5.50 19.30 09/15/1998
MW-66 08/12/1998 38.00 37.30 2.63 39.93 21.00 37.00 0.03 24.10 60.00 20.50 0872011998
MW-67 08/12/1998 29.00 28.30 1.91 3021 18.00 2800 0.03 15.00 6.00 12.30 09/14/1998
MW-68 08/19/1998 60.00 59.30 213 61.43 49.00 59.00 0.03 45,50 6.00 42.60 09/15/1998
MW-69 08/13/1998 50.00 49.30 211 5041 39.00 49,00 0.03 35.80 6.00 3330 08/19/1998
MW-70 D8/12/1998 40.00 38,42 1.94 40.36 28.60 38.60 0.03 20.60 9.75 17.00 08/19/1993
IMW-71 08/10/1998 2400 23.30 249 2579 13.00 23.00 0.03 10.00 6.50 6.40 09/09/1998
MW-72 08/11/1998 28.00 26.57 1.90 2847 16.25 26.27 0.03 13.22 6.50 10.00 09/11/1998
MW-73 08/10/1998 40,00 38.70 1.85 40.65 2840 3840 0.03 25.20 6.50 22.20 09/09/1998
PZ-1 10/11/1094 32.00 31.50 257 34,07 NA NA NA NA NA NA NA
PZ-2 10/06/1994 50.00 50,00 -0.30 49.70 NA NA NA NA NA NA NA
PZ-3 10/13/1994 57.00 55.00 232 5732 NA NA NA NA NA NA NA
Pz 10/05/1994 50.00 50.00 211 52.11 NA NA NA NA NA NA NA
fpzs 10/06/1994 25.00 25.00 2.28 2128 NA NA NA NA NA NA NA
PZ-6 10/07/1994 30.00 30.00 231 32.31 NA NA NA NA NA NA NA
MW-624A 06£06/2000 56.00 55.60 2.60 58.20 4540 5540 0.02 42.80 3.50 38.10 06/08/2000
MW-T0A 06/06/2000 59.00 58.80 245 61.25 43.60 58.60 0.02 45.00 4.50 40.60 O6/08/200
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Table 2-5. Well Construction Details and Water Table Levels
AIP Monitoring Wells
Former Macon Naval Ordnance Plant (Continued)

Date Grouting | Total Grout Ground Well (TOC) | Water Depth | Feetof | Groundwater
Well No, Complete ~ Quantity Elevation Elevation below TOC Head Elevation  |Comments
lMW~2§ 07127/1998 1 sack 330.30 33245 12.95 8.05 31950 Background
W-29 08/03/1998 13 sacks 369.57 37176 60.05 7.95 317 Background

MW-30 07/31/1998 5 sacks 337.65 335.83 37.44 8.07 302.39 Background
MW-31 08/03/1968 S sacks 336.89 335.02 28.21 9.22 31081

MW-32 08/03/1998 9 sacks 353.84 356.04 48.55 195 37 .49

MW-33 08/31/1998 9 sacks 34728 34713 43.27 7.88 303.86 Flush-mount
IMW-34 - - -n - - - - Abandoned
MW-34R 08/28/1998 10 sacks 353.27 3554 53.12 7.31 302.28

MW-35 DB/C3/1998 8 sacks 346,76 348.96 46.98 8.52 301.98

MW-36 07/31/1998 i 318.90 321.09 9.70 10,29 31139 bentontite/fill 10 3.5' bgs
IMW-37 07/31/1998 4 sacks 337.48 339.71 3278 7.5 306.93

IMW-33 08/03/1998 9.5 sacks 353.34 35575 57.60 7.64 298.15
Mw-39 08/10/1998 315.82 317.59 8.33 15.84 309.26 bentontite/fill to 3.5' bgs
IMW-40 08/03/1998 4 sacks 327.64 32078 30.74 10.70 299.04

IMW-42 07/23/1998 7 sacks 345.06 347.28 48.79 .13 29849

MW-43 08/14/1998 8 sacks 345.79 348.28 51.36 743 29592

MW-44 08/21/1998 8 sacks 347.00 349.12 52.46 1.76 296.66

MW-45 08/10/1598 2 sacks 318.09 32021 1866 11.87 301.55

MW AT 08A03/1998 7.5 sacks 33824 34047 44.38 1.15 296.09

IMW-48§ 07/24/1998 5 sucks 333,51 335.89 40.14 7.91 29515

MW-40 07/23/1998 6 sacks 334.02 336.59 8.0 10,30 29892

MW-51 CR/ID/1998 8 sacks 343,67 34578 50.58 7.93 295.20

MW-55 08/10/1998 3 sacks 21 32413 27.66 7.56 29647

MW-56 08/03/1998 5 sacks 327.30 3206 3375 7.35 205.85

MW-57 0772371998 5 sacks 330.03 33232 37.37 7.2 284.95

IMW-58 O8/11/1998 5 sacks 328.80 331.26 38.06 6.70 293.20
IMW-60 08/21/1998 7.5 sacks 342,55 34472 48.65 7.82 296.07

MW-61 08/21/1998 8 sacks 334.19 336.74 42.57 8.28 284.17

MW-62 08/21/1998 6 sacks 327.84 33019 37.46 8.19 29273

IMW-63 08/12/1998 296.47 298.75 1.35 §.23 291 40 bentonite grout
IMW-64 08/21/1598 3.5 sacks 321.82 1243 32.12 746 291.98

MW-65 08/21/1908 4 sacks 313.29 315.55 25,29 12.27 290.26

MW-66 08/14/1998 4.5 sacks 319.92 32255 32.20 1.3 29035

IMW.67 08/14/1998 2.5 sacks 311.26 313.17 2242 7.19 280.75

IMW-68 08/21/1998 10 sacks 341.62 34378 51,69 9.4 29206

MW-69 08/14/1998 5 sacks 332.50 33508 45.64 577 289.37

MW-70 08/14/1998 2 sacks 318.36 3203 31.31 9.05 288.9¢

MW-71 08/11/1998 0.5 sacks 306.31 308.8 18.08 7.1 290.72

MW-72 08/11/1998 2 sacks 308.88 31078 20,61 7.86 200,17

MW-73 08/21/1598 G sacks 321.65 3236 3072 9.93 20288

FZ-1 NA NA 322.60 325.17 9.66 24.41 331551 Background
PZ-2 NA NA 351.00 35070 42.72 6.98 307.98 Background
PZ-3 NA NA 343.80 346.12 49.86 746 296.26

rZ4 NA - NA 333.00 335.11 41.9 10,20 29320

PZ-5 NA - NA 308.20 310,48 16.76 10.52 29372

PZ-6 Na ‘NA 304.90 307.21 18,30 14.01 238.01

MW-62A 06/06/2000 3 sacks 328.10 33077 40.41 17.79 28036

MW-T0A 06/06/2000 4 sacks 318.20 32097 31,86 21.39 286.91
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HSRA Compliance Status Report for Former Macon Naval Ordnance Plant DRAFT
Allied Industrial Park, Macon, Georgia August 2600

Granular filter pack materials were supplied and delivered to the job site in the manufacturer’s bags
by the subcontracted drilling company. Filter pack material consisted of inert subrounded quartz
sand. The site geologist visually inspected the filter pack materials prior to use. The filter pack
extended from the bottom of the borehole to a minimum of two feet above the well screen. The final
depth to the top of the filter pack was measured with a weighted tape.

An annular seal composed of 3/8-inch diameter bentonite pellets was added above the filter pack.
Freguent measurement of the accumulation of bentonite was conducted to ensure bridging did not
occur and to ensure that the seal was of optimal thickness (two to four feet). After placement of the
bentonite pellets a small volume of approved water was added to hydrate the pellets. The pellets
were allowed to hydrate for at least one hour prior to adding grout.

Grout used for monitoring well installation was composed of Type I Portland cement, three pounds
of dry powdered bentonite per 94-pound bag of dry cement, and a maximum of seven gallons of
water. The grout was mechanically or hand mixed above ground in a tub to produce a thick Iump-
free mixture. The grout was placed in the annulus with a side discharge tremie pipe of rigid
construction. Grouting continued until the grout remained near the required depth for surface

completion.

2.4.3.2 Field Sieve Analysis

Screen slot sizes and filter pack materials were selected to match the grain size of the hydrologic unit
being filtered. A field sieve analysis was performed on material from each proposed screen interval
to determine the appropriate filter pack/slot size combination. Field sieve analyses were conducted
and filter pack/slot size determined using American Society for Testing and Materials (ASTM)
Method D5092. Field sieve data sheets are provided as Appendix F. Selected slot size and other
well construction details are provided in Table 2-5.

2.4.3.3 Geotechnical Sampling

During drilling for well installations at the AIP, soil samples were collected continuously over two-
foot intervals from the ground surface to the water table at each monitoring well location using split-
spoon samplers. A qualified geologist visually classified each two-foot interval according to the
Unified Soil Classification System. Soil grab samples for geotechnical analysis were collected from
22 monitoring well borings between March 28, 1998 and October 12, 1998 to verify the visual

classification. At least one sample was collected from each boring for grain-size distribution and
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moisture content analysis. Additional samples were collected at twelve locations for Atterberg limits
analysis. Atterberg limits analyses were performed only when a layer of fine-grained material greater
than six inches thick was encountered. The samples were placed into zip-lock bags and sealed to
preserve moisture content. All of the samples were analyzed at S&ME, Inc. in Knoxville, TN. The
analyses were performed in accordance with ASTM Methods D2216 (moisture content), C136 and
C117 (grain-size distribution), and D43 18 (Atterberg limits). Appendix G provides summary tables
of the geotechnical test results.

At corehole CH-6 (AIP) and coreholes CH-10 and MW-4B (landfill), relatively undisturbed sections
of continuous core were packaged in plastic sleeves and shipped to the certified laboratory for dry
density, moisture content, and vertical permeability analysis. Appendix G contains the summary
tables from the geotechnical laboratory with all sieve, permeability, and Atterburg limits data.

2.4.4 Well Development

Following well installation, each monitoring well was developed for sampling. Well development
was not initiated sooner than 48 hours after internal mortar collar placement or the final grouting of
the well. Wells were developed using a Teflon™ bailer in combination with a submersible pump.
The pump was alternately stopped and started to produce a surging action. Water removed during
development was captured in a 5-gallon bucket. The rate of filling the bucket was monitored to
estimate the effective yield of the well. Each time the bucket was filled, it was emptied into a
closed-top 55-gallon drum. This drum was labeled as Investigation-derived Waste (IDW) and staged
with development water from other wells at the [IDW staging area.

Development of each well proceeded until the following criteria were met:
¢ the water was clear to the unaided eye
e the sediment thickness within the well was less than 0.1 foot

e aminimum of five times the standing water volume in the well (to include the well screen and

casing plus saturated annulus, assuming 30 percent annular porosity) was removed

During water removal, water quality parameters were measured on a frequent basis to determine
when representative formation water was being drawn into the well, evidenced by the stabilization
of the parameters. Measured parameters included pH, conductivity, temperature, dissolved oxygen,
and turbidity. A Horiba U-10 water quality instrument was used to measure the water quality
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parameters, The instrument was calibrated each day of use in accordance with the approved Work
Plan (SAIC 2000). Well development data collected in the field including water quality parameters,
gallons purged, and dates/times, are contained in Table 2-6.

For each monitoring well, a one-liter sample of the last water removed during development was
placed into a clear glass jar and labeled with the well number and date. Each sample was
individually agitated and immediately photographed close up with a 35-millimeter camera loaded

~with color print film.

2.4.5 Groundwater Sampling

All 39 new monitoring wells, plus the existing piezometers were sampled during the period from
October 27 through November 18, 1998. In addition, two production wells on the AIP (AWL-6 and
GHW-1) were also sampled. The two new wells (MW-62A and MW-70A) installed in 2000 were
sampléd on June 12, 2000. Prior to sampling, well purging was conducted to ensure that groundwater
samples were representative of the formation being monitored. This was accomplished by
monitoring water quality parameters while pumping with a low-flow peristaltic pump. For
approximately every gallon purged, readings were taken using a Horiba™ U-10 water quality
instrument. When stabilization was reached, a sample for metals analysis was taken directly from
the tygon tubing used for sampling discharge. Following retrieval of the metals sample, the pump
tubing was removed from the well and a teflon bailer was used to retrieve a sample for VOC
analysis. A summary of the wells sampled and analyses performed is provided in Tables 2-3 and 2-
4. The existing piezometers (PZ-1 through PZ-6) were also sampled using the above techniques.
The water quality parameters measured at the time of sample collection are summarized on Table
2-7.

CPT groundwater samples were collected from various locations (Figure 2-5) during 1998 and 2000.
A summary of samples collected during 2000 is provided in Table 2-3 and Table 2-4.

2.4.6 Slug Testing

Field permeability (slug) tests were conducted on 20 of the 39 AIP monitoring wells on October 5
and 6, 1998. The tests were conducted using an electronic data logger, pressure transducer, and a
solid cylinder (slug) measuring 5 ft long by 1 in. in diameter. The tests were performed by immersing
the cylinder in each well, causing an instantaneous rise in head within the well casing or screen. The
water level was allowed to naturally equilibrate, and the rate of equilibration (falling head) was
recorded. The cylinder was then suddenly removed to create an instantaneous drop in head. As the
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Table 2-6. AIP Field Water Quality Measurements - Monitoring Wells

Well Development Data
Development Specific Conductivity H Turbidity
Total Gals. Final Water

'Well No. Start finish Purged |Temperature] Start Finish Start Finish Start Finish | Level (TOC)| Comments
MW-28 08/13/1998 09/10/1998 88.00 23.0 91 120 5.17 5.04 939 13 12.95 1.6G
IMW-20 08/13/1998 09/10/1998 77.00 21.2 102 63 5.33 5.24 846 61 60.05 1.0¢
IMW.-30 08/17/1998 08/17/1998 34,50 19.2 174 79 5.45 5.12 999 23 37.44

IMW-31 08/13/1998 0£/13/1998 45.00 19.7 95 72 4.63 4.68 999 14 28.21

IMw-32 08/12/1998 09/1171998 $2.00 22.3 83 75 4,87 4.61 999 43 48.55 1.00
[IMW-33 09/02/1998 09/09/1998 82.00 21.6 92 62 4.91 5.09 323 127 43.27 1.00
(vw-34R 08/31/1998 09/09/1998 73.50 267 115 70 5.03 497 999 81 53.12 1.00
(Mw-335 08/11/1998 09/30/1998 84.00 22.8 121 103 5.14 4.72 999 26 46.98 1.00
IMW-36 08/18/1998 08/18/1598 16.50 21.9 152 109 5.61 5.60 599 733 9.70

iIMW-37 08/12/1998 08/12/1998 37.00 19.6 76 47 5.36 5.42 599 16 32.78

iMw-38 08/17/1998 08/17/1998 33.70 20.6 80 60 5.53 4.96 856 3 57.60

MW-39 08/17/1998 08/17/1998 48.00 21.8 157 228 5.93 5.63 999 26 8.33

(MW -40 08/12/1998 09/11/1998 101.00 19.1 239 177 6.48 6.19 999 8 30.74 1.00
[IMw-a2 08/13/1998 08/13/1998 37.50 21.4 80 73 4.66 447 660 4 48.79

(IMw-43 08/17/1998 0971471598 83.00 21.1 52 51 479 4,76 999 21 51.36 1.00
iIMW-44 08/18/1998 09/14/1998 84.00 21.3 124 57 6.09 511 999 36 52.46 1.00
IMW-45 08/17/1998 08/17/1998 38.70 20,1 3i6 318 4.82 4.61 999 11 18.66

(w47 08/13/1998 08/13/1598 35,50 21.3 206 150 6.27 5.88 999 24 44.38

IIMW-48 08/11/1998 08/11/1998 50,00 217 50 46 5.56 5.44 909 8 40.74

{MW-40 08/11/1998 08/11/1998 50,00 21.9 65 63 4.94 4.68 999 11 38.07

MW-51 08/18/1998 08/18/1998 37.00 913 85 58 5.61 5.04 999 63 50.58

MW-55 08/13/1998 08/13/1908 36.00 19.2 124 108 5.99 6.25 909 71 27.66

MW-56 08/06/1998 08/05/1998 85.00 933 503 185 6.12 6.24 603 9 33.75

IMW-57 0871171998 09/10/1998 87.00 21.2 152 58 5.07 4753 099 4 37.37 1.00
HMW-58 08/19/1998 09/10/1998 92.00 21.8 31 40 5.36 5.18 999 36 38.06 1.00
IIMW-60 08/25/1998 09/14/1998 86.00 217 74 66 5.14 4.82 444 43 48.65 1.00
MW-61 08/24/1998 09/14/1998 86.00 21.1 49 46 5.17 481 999 4 42.57 1.00
MW-62 08/19/1998 09/14/1998 91.00 22.4 61 67 5.18 4.95 909 87 37.46 1.00
MW-63 08/20/1998 09/11/1998 91,00 21.2 142 115 5,65 542 999 64 7.35 1.60
MW-64 08/25/1998 08/25/1998 31.00 19.4 108 101 5.84 572 999 73 32.12

MW-65 08/25/1998 09/15/1998 115.00 18.4 104 84 5.36 5.08 999 5 25.29 1.00
MW-66 08/20/1998 08/20/199% 32.50 19.3 76 61 5.14 5.06 999 33 32.20

MW-67 08/24/1998 09/14/1998 96.00 19.5 102 46 474 4,74 691 23 22.42 1,00
MW-68 08/24/1998 09/15/1998% 142.00 211 45 37 5.25 4.84 999 9 51.69 1.00
MW-60 08/19/1998 08/19/1998 27.50 21.6 133 78 5.76 497 999 216 45.64

MW-70 08/19/1098 08/19/1998 40,00 20.6 109 61 5.67 5.59 554 238 3131

MW-71 (8/24/1998 019/39/1998 80.00 20.3 81 49 5.69 5.30 999 88 18.08 100
IMW-72 08/18/1998 09/1171998 103.00 20.9 221 69 8.88 530 999 41 20,61 1.00
IMW-73 08/20/1998 019/09/1998 137.00 20.6 218 56 6.50 5.21 599 78 30.72 1.00
IMW-62A 06/07/2000 0610872000 163.00 22.0 71 59 NA NA 100 4 40.38

IMW-70A 06/07/2000 06/08/2000 165.00 218 55 55 NA NA 28 22 3385

(1.00) in comment block means extra development required for sand removal
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Table 2-7

. AIP Field Water Quality Measurements - Monitorings Wells

Well Sampling Data
pH Specific Conductivity Turbidity Dissolved Oxygen Temperature
Total Gals,
Well No. Sampling Date | Static Level Purged Start Finish Start Finish Start Finish Start Finish Start Finish Comments
MW-28 10/27/1998 12.14 5.50 5.00 4.90 79 77 117 0 8.27 7.99 23.4 23.0
IMW-29 10/27/1998 59.68 8.50 6,21 5.39 89 55 891 0 10.53 8.02 238 24.3
IMW-30 10/27/1998 3117 15.00 5.01 5.09 132 66 664 4 8.13 7.63 17.9 2l
[MW-31 11/02/1998 21.61 7.50 5.46 4.75 35 69 479 0 7.68 9.35 257 22.6
[MW-32 10/28/1998 48.20 8.00 4.60 461 65 635 72 0 9.08 8.42 210 23.4
[Mw-33 10/28/1998 43.01 7.00 535 4.87 43 52 210 0 7.99 7.44 17.9 23.4
T 13021998 $2.90 4,50 479 484 64 55 599 0 892 19 194 22
MW-35 11/02/1998 46.73 9.00 439 4.49 101 71 28 [} 8 8.66 220 21.1
MW-36 11/02/1998 9.50 5.00 5.86 599 183 212 310 0 9.89 9.55 228 22.2
MW-37 11/02/1998 32.19 7.00 5.69 5.32 a4 38 78 0 8.45 9.7 7.2 23.0
MW-38 11/03/1998 57.28 7.00 5.07 471 49 53 999 0 2.9 8,09 225 23.1
fIMw-39 11/09/1998 7.87 13.00 5.70 592 175 169 958 20 8,72 9.05 214 21.2
IMW-40 11/09/1998 30.52 7.00 6.65 6.36 242 189 207 0 9.06 8.86 122 18.7
HIMW-42 11/03/1998 48.50 14.00 5.10 4.54 80 60 108 0 8.69 378 212 214
IIMW.43 11/03/1998 51.04 6.00 5.26 472 47 46 999 0 9.22 8.82 215 22.8
fIMW-44 11/04/1998 5221 5.00 530 4.76 56 43 366 0 344 7.1 187 20.1
IMW-35 11/09/1998 18.47 9.00 4.71 4.57 298 264 21 0 10.69 8.36 19.7 20.0
IMW-47 11/09/1998 44.18 12,00 6.09 5.90 89 119 999 130 9.12 8.76 18.4 21.1
IMW-48 11/05/1998 40.41 5.00 5.36 5.38 53 41 8350 0 831 7.9 19.4 20.7
iIMW-49 11/04/1998 3778 7.00 499 4.90 58 56 999 0 8.56 8.72 217 23.0
(IMW-51 114131998 50.2% 5.00 545 4.80 51 47 999 0 9.25 8.86 226 239
fIMW-55 11/11/1558 27,50 14.00 5.44 6.00 125 184 999 14 891 8.26 193 19.8
IMW-56 11/09/1998 33.50 11.00 621 6.21 191 194 999 40 9.88 8.77 23.0 22.8
MW-57 11/04/1998 37.04 5.00 489 471 55 52 455 0 8.68 8.76 01 21.4
iMw-58 11/06/1998 37.88 6.00 515 461 38 47 999 0 0.11 7.18 146 18.9
iMw-g0 11/04/1998 4838 6.00 522 4.64 56 64 999 0 8.14 7.84 19.9 21.8
HMW—6I 11/05/1998 4221 6,00 4.81 4.71 40 44 999 g 8.25 7.85 20.1 20.7
HMW—GZ 15/04/1998 37.06 6,00 5.32 4.87 54 51 568 a 8.8 8.17 19.8 214
IMW-63 11/12/1998 7.30 6.00 6.43 5.02 397 170 22 i 9.31 8.6 206 20.0
{vw-64 11/12/1998 3201 12.00 5.47 5.92 130 123 999 8 8.05 7.1 164 17.9
MW-65 1141211998 25.20 5,00 6,16 572 155 104 999 7 8.0l 7.93 169 17.8
MW-66 11/12/1998 1208 8.00 4.79 476 75 66 999 82 8.75 7.67 15.3 18.5
MW-67 11/06/1998 22.22 7.00 473 4.62 48 47 0 0 8.43 7.86 17.8 17.8
MW-58 11/06/1998 51.58 6.00 5.12 4.71 26 35 999 0 7.76 7.12 V1.7 19.5
MW-60 11/11/1998 4548 5.00 5.06 473 37 40 367 50 8.3 732 19.1 21.3
IMW-70 11/11/1998 3114 15.00 557 5.21 54 50 999 109 86 8.16 185 19.6
MW-71 11/06/1998 1876 4.00 4383 4.81 42 41 46 0 7.6 7.6 18.4 18.2
iMW-72 11/03/1998 2007 5.00 495 4.88 45 48 10 0 1031 9.93 219 21.8
MW-73 11/04/1998 3036 5.00 4.79 4.72 55 44 9 0 8.53 8.13 19.6 20.5
PZ-1 11/02/1998 8.83 7.00 4.91 4.58 68 [ 166 0 10,84 10.81 224 20.7
PZ-2 10/27/1998 42,43 3.00 4.75 479 77 72 999 999 8.16 9.17 255 265 |Well pumps dry
P73 11/05/1998 49,61 24.00 5.14 4,51 65 50 999 16 2.85 772 18.0 20.4
PZ-4 11/05/1998 41,61 4,00 415 468 3l 31 0 0 .46 8.3 19.2 19.8
PZ-5 11/12/1998 16,65 5.50 579 6.01 109 154 * 999 224 8.23 B.79 204 20.5
PZ-6 11/11/1998 18.05 9.00 460 457 50 47 221 17 737 9.08 210 21,0
MW-62A 06/12/2000 4041 20 59 56 0.117 0.06 35 2 1242 11.44 243 22.8
MW-70A 06/12/2000 33.86 20 54 56 96 56 [ 0 1077 10.78 232 21.8
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head rose back to equilibrium (rising head) the rate of change was measured. These falling and
rising head data were used to calculate the hydraulic conductivity of the portion of the aguifer

surrounding each well screen.

Water level measurements were recorded using an In-Situ PXID-261 pressure transducer connected
to a Hermit 3000 data logger. The data were downloaded following slug testing and analyzed using
the AquiferTest computer program (Roehrich 1999). The solution method of Bouwer and Rice
(1976), updated by Bouwer (1989) was used to determine the hydraulic conductivity for each of the
wells. Appendix H contains the slug test plots for the 20 wells, rising and falling head. All of the
tested wells are screened in the uppermost portion of the Water Table Aquifer. The specific wells
tested and results are provided in Section 3.0.

2.4.7 Potentiometric Data

Following completion of well development, slug testing, and sampling, a round of synchfonous
(same day) water levels was recorded from all AIP and Landfill wells on December 3, 1998. Water
depths below top of casing were measured using an electric tape in all new and existing wells.
Depths were recorded in the field and later input to a spreadsheet, which converted, the depths below
top of casing to elevations above mean sea level. The elevation data were then used to generate a
map of the water table surface across the AIP and Landfill. Table 2-5 provides the water level
elevations from December 3, 1998.

2.5 Sampling of Sediment and Surface Water

During 2000, surface water and sediment samples were collected from the middle AIP drainage
feature exiting the AIP to the south, across the Landfill and into the adjacent bottomland swamp. The
specific locations are provided on Figure 2-6.

2.5.1 Surface Water Sampling

Surface water samples were collected on March 9 and March 10, 2000. Two samples were collected
from separate location in the drainage The specific samples and analyses performed are summarized
on Table 2-8.

The water present in the drainage feature was very shallow, but was sufficient to allow sampling
using a stainless steel bowl to collect the water. Surface water samples were analyzed for VOCs
(EPA method 8260), pp metals (EPA method 6010/7471), and PCBs (EPA method 8081). Filtered
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Figure 2-6. SAIC Surface Water and Sediment Sampling Locations
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Table 2-8. Summary of 2000 Sediment and Surface Water Sampling
Allied Industrial Park
Former Macon Naval Ordnance Plant

I_E:Tnpling Date Sample Sample Analyte
Ecatien Identifier Collected Type Location/Comment Suite
f[SW-203-01 03/09/00 Surface Water Politex property - Rocky Creek Drainage 2
ISW-203-01F 03/09/00 Surface Water - Filtered Politex property - Rocky Creek Drainage 3
HSW-203-01B 03/09/00 Split Politex property - Rocky Creek Drainage 2
"@W-203~OIBF 03/05/00 Split - Filtered Politex property - Rocky Creek Drainage 3
"ISW—ZOZvOlA 03/10/00 Duplicate Politex property - Rocky Creek Drainage 2
[isW-202-01AF 03/10/00 Duplicate - Filtered Politex property - Rocky Creek Drainage 3

1S W-202-01 03/10/00 Surface Water Politex property - Rocky Creek Drainage 2 i
[SW-202-01F 03/10/00 Surface Water - Filtered Politex property - Rocky Creek Drainage 3
TB-002 03/09/00 Trip Blank 1
TB-003 03/09/00 Trip Blank |
TB-004 03/10/00 Trip Blank 1
{ISD-201-01 03/10/00 Sediment Politex property - Rocky Creek Drainage 4
{isp-201-01C 03/10/00 Rinsate Politex property - Rocky Creek Drainage 5
|ﬁsn~202-01 03/10/00 Sediment Politex property - Rocky Creek Drainage 4
[ISD-202-01A 03/10/00 Duplicate Politex property - Rocky Creek Drainage 4
[fIsD-203-01 03/09/00 Sediment Politex property - Rocky Creek Drainage 4

"IS D-203-01B 03/09/00 Split Politex property - Rocky Creek Drainage 4
IIISD—EOd-OI 03/10/00 Sediment Politex property - Rocky Creek Drainage 4 '
IL_ o I

Analyte Suite

1 = VOCs (EPA 8260)

2 = VOCs, PCBs (Unfiltered), PP Metals
3 = PCBs (Filtered)

4 = VOCs, PCBs, PAHs, PP Metals

5 = VOCs and PP Metals
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and unfiltered samples were collected for PCB analysis. Duplicates and splits were also collected.
Sample results for AIP surface water are summarized in Appendix O and raw validated data are

provided in Appendix N.
2.5.2 Sediment Sampling

Sediment samples were collected on March 9 and March 10, 2000. Four samples were collected
from separate locations in the drainage. The specific samples and analyses performed are provided
in Table 2-8.

The sampling objectives were to assess if VOCs were expressing into the drainage feature from the
local groundwater. Also, the PCBs were analyzed in order to ascertain potential contributions from
the ATP. The samples were collected using a clean stainless steel spoon and transferred directly to

the sample containers.
2.6  Civil Survey

Following completion of the 1998 soil sampling and monitoring well installations, a survey was
performed to document the locations. The survey was performed under the supervision of a Georgia
registered surveyor by the firm of Adams, Craft, Herz, and Walker. The survey was performed in
two mobilizations, one from June 1 through June 7, 1998 to locate soil sampling sites and a second

one from October 4 through October 8, 1998 to locate monitoring wells.

Fourteen new monuments were established across the AIP and Landfill areas. Horizontal and
vertical control were established at the individual locations using Global Positioning System (GPS)
tying to existing survey control points. Horizontal data are based on the North American Datum of
1983 (NAD 83) State Plane Coordinate System, Georgia West Zone. Vertical datum for the survey
is relative to North American Vertical Datum 1988 (NAVD 88). The field location of data was
obtained using a Topcon 303DPG total station.

Coordinates and elevations were established for each monitoring well and soil sampling location,
including geologic coreholes. The coordinates are accurate to within 1.0 ft. A permanent survey
mark was scribed on the top of each monitoring well casing. Ground elevations are accurate to the
nearest 0.1 ft and top of casing elevations are accurate to within 0.01 ft. Elevations for monitoring
wells were confirmed using a Topcon GTS3 automatic level.
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Survey data for all of the AIP monitoring wells and soil sampling points are included in Table 2-9.
Appendix K contains the surveyor’s report. An additional civil survey was performed to document
the locations of the 2000 soil and groundwater sampling stations. This report is also included in
Appendix K and the 2000 survey data are included in Table 2-9. Surface water and sediment
sampling locations were not surveyed, but were located using visual landmarks and field maps.

2.7  Investigation-Derived Waste Management

During AIP sampling and well installation activities, IDW was generated. Both solid (soil) and
liquid (water) IDW were generated. Sources of soil IDW were coring, monitoring well installation,
and soil sampling. Sources of liquid IDW were well development, well purging for sampling, and

equipment decontamination.

During the investigation, soil IDW was placed in open top 55-gallon drums and liquid was placed
in bung-type, closed-top drums. Drums were sealed and transported to a central staging area. The
drums were labeled as IDW pending receipt of laboratory results. The drum staging area was roped
off and labeled as an IDW staging area.

SAIC conducted an evaluation of IDW using corresponding data from each boring or well if
available. Where these data were not available, data from the nearest available boring or well were
used for comparison. Laboratory results were extrapolated using the 20 divisor rule for soils to
reflect Toxicity Characteristic Leachate Procedure (TCLP) values and compared to 75 percent of the
TCLP regulatory limit. Laboratory results were also compared to background and Georgia HSRA
Type 1 and Type 3 Risk Reduction Standards for soil. Following the comparisons, AIP IDW was
grouped into four categories: ' I -

e Potentially Hazardous: IDW in this category had one or more analytes with detected
concentrations greater than the TCLP value (after dividing by 20). No soil IDW generated within
the AIP was found to be potentially hazardous. Twelve drums of liquid IDW from various wells

fell into this category.

¢ Contaminated Nonhazardous, Off-site Disposal: Eleven drums of soil and 42 drums of liquid

IDW were identified in this category.
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Table 2-9. Summary of Civil Survey for Sample Locations

Alled Industrial Park
Former Macon Naval Ordnance Plant

Elevation
Sample Number Northing Easting {ft above msl) Sample by
ISL-1 1010897.74 659436,27 3303 rust
ISL-2 1010937.13 63975154 347.] rust
1SL-3 1010682.22 639646.48 3442 rust
1SL-4 1010507.52 660078.18 3451 rust
ISL-5 101072950 66031088 346.8 TuSt
ISL-6 101071357 660483.72 3472 rust
ISL-7 1010677.58 66059587 346.7 rust
1SL-8 1010129.61 638796.30 312.9 rust
ISL-9 1010148.44 658961.33 3159 rust
ISL-10 1010203 42 658985.44 3165 rust
ISL-11 1010248.51 659006,05 317.9 rust
SL-12 1009379.83 659974.43 328.2 rust
1SL-13 1009335.99 660646.29 330.2 rust
18114 1009413.29 661237.29 334.3 rust
ISL-15 100953650 661799.34 320 rust
1SL-16 1009820.48 662069 .09 326 rust
HSL-17 1008989.06 659160.91 315.5 rust
HISL-18 101144725 660533.99 376.2 rust
HISL-19 101144114 &60803 8% 378.3 fust
HISL-20 1010898 .28 659942 47 350.4 rust
ISL-21 1010835.99 660053.08 350.1 rust
1SE-22 1010716 51 660755.41 3529 rust
15E-23 1010734.21 660812.68 352 rust
1SE-24 1009879.07 659134.53 3314 rust
ISL-25 1010037 44 £59223.83 3305 rust
ISL-26 1009968 67 659399.01 335.] fust
ISL-27 100979937 659406.12 332.1 rust
FISL-28 1009043.85 659528.90 332.9 fust
§ISL-29 1009089.77 659653 .88 332.6 st
1SL-30 1009048.40 659767.03 333.7 rist
1SL-31 1008933 67 £59675.83 3315 rust
1SL-32 1009244.50 66238273 316 Tust
1SL-33 1009334.26 662535.09 316 Tust
flISL-34 1009002.7 1 662462.23 309.3 rust
{ISL-35 1009034.06 66229331 3074 rust
HiSE-36 1010843.01 66195287 494 . Tust
HisE-37 1010723.68 66200358 348.8 rust
ISL-38 101063429 661984.75 348 rust
1S1.-39 1010646.38 661997.71 3302 rust
ISL-40 1010694.97 660838.07 348.4 rust
ISL-41 1010703.83 66108831 3402 rust
1SL-42 1010596.21 661370.13 367.6 rust
1SL-43 1010440.73 §61097.48 348.9 rust
1SL-44 1010448 64 660725.20 3492 rust
HSL-45 1010592.02 660603.30 3488 rust
FISL-46 1010239.08 660715.53 345.9 rust
HISL-47 1010249.76 660883.23 346 rust
[isE-48 1010108.75 660793.62 3458 Tust
HISL-49 1010239.88 £60999.63 346.5 rust
HISEL-50 1010218.19 661182.96 346.9 rust
#1S1.-51 1010097.39 661149.10 346 rust
ISL-52 101020946 661296.73 3463 rust
1SL-53 101020752 661388.53 346.6 rust
1SL-54 1010148.77 661404.86 346.7 st
1SL-55 1010149.42 66130099 346.8 rust
HISL-56 1016374.16 661636.04 3533 rust
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Table 2-9. Summary of Civil Survey for Sample Locations

Former Macon Naval Ordnance Plant (Continued)

Allied Industrial Park

Elevation
Sample Number Northing Easting {ft above msl) Sample by
[SL-57 1010254.75 661674.61 353.5 Tust
15L-58 1010140.17 661642.27 353.5 rust
ISL-59 1010249.96 661524.58 353.7 fust
ISL-60 1010835.96 659951.15 345.9 rust
ISL-61 1011064.23 659007.96 325.3 rust
{lIsL-62 1011396.26 661869.71 336.6 rust
ISL-63 1010488.35 660131.49 345.3 rust
ISL-64 101091502 558969.22 321.75 saic
15163 1011066.65 659050.06 326 saic
ISL-66 1010971.30 659655.15 346.22 saic
ISL-67 1010994.54 659780.02 349.44 saic
ISL-68 1010918.62 659856.14 349.28 saic
HISL-69 1010884.70 659934.91 350.67 saic
{ISL-70 1010798.36 660031.49 346.06 saic
JISL-71 1010956.14 659960.53 360.24 saic
§ISL-72 1010769.52 661020.96 353.49 saic
SL-73 1010677.53 661060.82 348.85 saic
15L-74 1010681.87 661220,35 349,26 saic
1SL-75 1010692.95 66190473 352.15 saic
ISL-76 1010629.05 661875.25 356.63 saic
ISL-77 1010654.21 661940.48 350.72 saic
ISL-78 1010907.90 659118.55 322.14 saic
#ISL-79 1010750.93 659525.76 343.56 saic
FISL-80 1010670.85 65972679 344.78 saic
FISL-81 1016512.33 65998493 345.35 saic
ISL-82 1010455.32 660256.48 346,89 saic
[SL-83 1019395.75 661522.24 355,53 saic
[SL-84 1010621.27 659575.74 344 saic
ISL-85 1010413.00 660111.23 344,43 saic
ISL-86 1010323.37 661014.69 347.58 saic
ISL-87 1010347.28 661473.88 352.57 saic
1SL-88 1010332.89 661742.58 354.39 saic
ISL-89 1010266.28 660911.47 346.52 saic
ISL-90 1010222 91 661251 81 346.93 saic
ISL-91 1010211.34 661394.30 347,02 saic
[SL-92 _1010073.60 658919 14 318.16 saic
1SL-93 1010100.85 659250.58 333.59 saic
151.-94 1010092.29 659420.17 337.18 saic
liSL-95 1010139.34 661014.09 347.01 saic
HlESL-96 10610131.44 661141.19 347.14 saic
lhsE-67 1010115.01 661521.63 353.15 saic
iSL-68 1016159.76 661738.76 353.47 saic
1SL-099 1010063.66 661607.87 351.1 saic
ISL-100 1010044 ,04 659112.60 325.26 saic
ISL-101 1009507 87 ' 659233.75 331.07 saic
ISL-102 1009892.92 659441 01 334,69 saic
ISL-103 1009305.11 659307.06 330.37 saic
ISL-104 1009209.80 659461 .48 334.05 saic
ISL-105 1008945.62 639650.16 330.95 saic
ISL-106 1008151.33 662340.84 312,32 saic
ISL-107 1009351.06 662464.80 31267 saic
ISL-108 1009164.68 662453.82 311,06 saic
1SL-109 1009135.83 659790.51 333.61 saic
MiSL-110 100914833 659611.45 334.59 saic
#ISL-111 1009231.00 659976.43 325.21 saic
HISL-112 1009284.49 660054.89 326.94 saic
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Table 2-9. Summary of Civil Survey for Sample Locations

Former Macon Naval Ordnance Plant (Continued)

Allied Industrial Park

Elevation
[Sample Nuinber Northing Easting (ft above msl) Sampie by
1SL-115 1010025.59 £58856.02 320.68' saic
ISL-116 1009933.06 _ 65885058 333.2 saic
ISL-117 1010134.34 658795.20 313.69 saic
ISL-118 1009575.74 662135.42 316.94 saic .
1SL-119 1009700.02 661998.03 323.23 saic
ISL-120 10£0188.03 66146158 350,13 saic
ISE-121 1010264.26 £61505.05 354.01 saic
ISL-122 1010466.10 661981.08 348.09 saic
ISL-123 1010651,06 662100.42 345.97 saic
ISL-125 1010086.79 661460.82 348,23 saic
fisL-126 1010171.98 2458069.78 347.82 saic
JisL-127 1009142.92 66074772 336.67 saic
fisL-128 1009449 86 661710.42 322.28 saic
1GW-1 1010897.74 659436.27 330.3 rust
IGW-2 101093713 659751.54 347.1 rust
1GW-3 1010682.22 65564648 344.2 rust
IGW-5 101072950 660319.88 346.8 rust
IGW-6 1010713.97 660483.72 347.2 rust
HIGW-7 1010677.58 660595 87 346.7 rust
fIGw-8 1016129 61 65879630 312.9 rist
JIGW-0 1010148 .44 £58961.33 315.9 rust
NEW-16 1010203.42 658985.44 316.5 rust
[iGw-11 1010248 51 659006.03 317.9 rust
liGw-12 1009379.83 63997443 128.2 rust
flGw-13 1009335 99 660646.29 330.2 rust
how-14 1009413.29 661237.29 334.3 rust
[GW-15 1009536.50 661799.34 320 rast
1GW-16 1009820.48 662069.09 126 st
IGW-17 1008989.06 639160.91 315.5 Tust
IGW-18 1011447.25 660533.99 376.2 1ust
IGW-19 101144114 660803.89 378.3 rust
TiEGW-21 1010835.59 660053.08 350.1 rust
liGw-22 1010716.51 660755.41 352.6 st
IGW-23 1010734.21 660812.68 152 rust
1GW-24 1009879.07 659134.53 331.4 rust
[GW-25 _1010037.44 £39223.83 330.5 . Tust
1GW-26 1009968 .67 639399 01 335.1 Tust
1GW-27 1009799.37 639406.12 3321 tust
HGw-28 1009043 85 659528.90 332.9 rust
HIGW-29 1009089.77 63965388 332.6 rust
(GW-30 1009048.40 659767.03 331.7 rust
1GW-31 1008933.67 659675.83 3315 rust
1GW-32 1009244.50 662382.75 316 rusi
IGW-33 1009334.26 662535.09 3i6 rust
IGW-34 1009002.71 662467.23 309.3 rust
[GW-35 100903406 662293,31 307.4 rust
[GW-36 101084301 £61952.87 349.4 rust
IGW-37 1010723.68 662003 58 348.8 rust
1GW-38 1010634.29 661984.79 348 Tist
IGW-39 10£0646.38 661907.71 350.2 rust
1GW-40 - 1010694.97 660858.07 348.4 rust
1GW-41 1010703.85 66108831 349.2 rust
iGw-a2 1610596.21 661370.13 367.6 rus
Gw-43 1610440.73 661097.48 348.9 rust
[EGw-44 1010448.64 660725.20 349.2 rost
iGw-45 1010592.02 660603,30 348.8 rust
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Table 2.9, Summary of Civil Survey for Sample Locations

Former Macon Naval Ordnance Plant (Continued)

Allied Industrial Park

Elevation
lSample Number Northing Easting (ft above msl) Sample by
IGW-46 1010239.08 660715.53 345.9° rust
IGW-47 1010249.76 660883.23 346 rust
[GW-48 1010108.75 660793.62 345.8 rust
1GW-49 10£0239.88 660999.63 346.5 rust
icw.s1 1010097.39 661149.10 346 rust
HGwW-52 1010209.46 661299.73 346.3 rust
HGW-53 1010207.52 661388.53 346.6 rust
GW-54 1010148.77 661404.86 346.7 Tust
(IGW-35 1010149.42 661300.99 346.8 rust
iGW-56 1010374.16 661636.04 353.3 rust
fIGW-57 1010254.75 661674.61 353.5 rust
HIGW-58 1010140.17 66164227 353.5 rust
{IGw-59 1010249.96 661524.58 353.7 rust
HIGW-60 1010835.96 639951,15 345.9 rust
HGW-61 1011064.23 659007.96 325.3 rust
IGW-62 1011396.26 661869.71 336.6 rust
IGW-63 1010488.35 660131.49 345.3 rust
IGW-66 1010591.93 660302.76 348.11 saic
IGW-67 1010294.40 66123632 347.87 saic
IGW-70 1010212.48 659447.10 341.18 saic
HIGW-72 1009890.42 661790.71 341.69 saic
IGW-73 1010257.68 662474.55 324.98 saic
IGW-74 1009900.07 658805.67 321.19 saic
IGW-77 1009843.73 661117.43 344.77 saic
IGW-78 1009783.19 661634.71 338.42 saic |
IGW-89 1009087.58 660154.70 325,76 saic
1GW-97 1009314.34 661714.14 317.78 saic
IGW-98 1008908.39 659849.27 332.58 saic
IGW-99 1010096.71 660102.61 340.31 saic
(GW-100 1010605.21 £60195.28 347.7 saic
MW-28 1011352.04 658864.36 332.45 saic
MW-29 1011433.61 660202.19 37176 saic
MW-30 1011371.47 661827.80 339.83 saic
MW-31 1010878.43 659475.60 339.02 saic
MW-32 1010848.75 660072.82 356.04 saic
MW-33 1010671.15 660367.10 347.13 saic
MW-34R 1010750.52 £60803.39 355.4 saic
MW-35 1010462.98 66021191 348.96 saic
MW -36 1010499.88 658895.89 321.09 saic
(IMW-37 1010571.44 655303.04 339.71 saic
IMW-38 1010407.27 661364.96 355.75 saic
[lvw-39 1010250.71 658858 08 317.59 saic
[MW-40 1010008.42 659171.67 329.78 saic
MW-42 1010104.64 660494.39 347.28 saic
MW-43 1009967.25 660887.09 348.28 saic
MW .44 1010079.44 66134370 349.12 saic
lIMw-45 1009978.59 658821.89 320.21 saic
IMW-47 1009461.80 659156.56 340.47 saic
IMW-48 100939619 659539.10 335.89 saic
MW-49 1010005.42 659969.23 336.99 saic
MW-4B 1007286.99 659208.11 281.95 saic
lIvw-51 1009618.45 661053.39 345,78 saic
MW-55 1009281.59 658794.49 324.13 saic
MW-56 1009236.92 658959.83 329.6 saic
MW-57 1009399.79 659918.22 332.32 saic
IMW-58 1009003.47 659930.89 331.26 saic
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Table 2-9. Summary of Civil Survey for Sample Locations
Allied Industrial Park
Former Macon Naval Ordpance Piant (Continued)

Elevation

Sample Number Northing Easting {ft above msl} Sample by
MW-60 1009663.83 660561.74 344.72 saic
MW-61 1009308.04 660842.21 336.74 saic
MW-62 1009254.60 661376.05 330.19 saic
MW-63 1008653.05 659022.99 29875 saic
MW-64 1008683.78 659447 32 324.1 saic
MW-65 1008448.69 65942021 315.55 saic
[IMWw-66 1008464.82 65970115 322.55 saic
[Mw-67 1008562.57 660030.17 313.17 saic
IMW-68 1008889.80 660612.43 343,75 saic
[MW-69 1008544683 660976.4551 335.01 saic
fivw-70 1008560.46 66142951 320.3 saic
IMW-71 1008914.13 661855.19 308.8 saic
IMW-72 1005087.00 662667 60 310.78 saic
IMW-73 1009534.23 66178287 323.6 saic
HPZ-1 1010971.39 658986.27 3226 rust
fipz-2 1011352.85 661746.59 351 rust
iPz-3 1009930.01 660709.40 343.8 rust
{PZ-4 1009236.17 660709 07 334 1 Tust
PZ-5 1008907.39 659173.21 308.2 rust
PZ-5 1008681.53 661729.58 304.9 rust
ISL-201 1009981.391 638828.9798 318.44 saic
SL-202 1010094.194 638838.3097 314.98 saic
15L.-203 1010145.505 658818.8493 314.25 saic
1SL-204 1010136.392 658742.0048 313.16 saic
15L-205 1010158.553 658696.3346 312.75 saic
ISL-206 1010214.919 658904.6665 315.49 saic
ISL-207 1010587.794 6399577091 345,84 saic
1SL-208 1010456.922 660121.5378 346.22 saic
[SL-209 1010107138 661268.2216 347.23 saic -
1SL-210 1009979.206 661320,6514 146.71 saic
ISL-211 1009511.036 661449 2545 343.69 saic
IGW-201 1010329.739 658534.0045 331.44 saic
IGW-202 1009996.896 658572.7913 325.18 saic
IGW-203 1009903.533 658612.7632 313.04 saic
Gw-204 1009743 268 658615.2954 311.96 saic
HfIGW-205 1010283.017 659670.6077 | 34128 saic
IcW-206 1010225.956 659933.8578 340.3 saic
iGw-207 1008220.991 661006.7145 318.52 saic
{IGW-208 1007972.058 661132.8362 312.9 saic
fIGW-200 1008286.957 661244.613 317.53 saic
ISW-202 1008630.727 660088.0174 309.09 saic
ISW-203 1008401.174 659923.7983 301.24 saic
ISW-204 1007941.781 659787.9332 292.17 saic
MW-62A 1009254.7 11 661355.378 328.1 saic
MW-70A 1008575.813 6614443404 318.2 saic
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o Contaminated Nonhazardous, Return to Ground: Soil or liquid with detections of volatile
organic analytes (VOAs) or semivolatile organic analytes (SVOAs) not exceeding TCLP or
Georgia HSRA Type 1 or Type 3 RRS or metals above two times (2X) background. 123 drums
of soil IDW were grouped into this category.

¢ Noncontaminated, Nonhazardous, Return to Ground: Soils with no VOA or SVOA detects and
no metals above 2X background. 69 drums of soil IDW were grouped into this category.

Recommendations were made to the United States Army Corps of Engineers (USACE) concerning
disposition of the IDW (SAIC 1999). Following receipt of USACE concurrence, the disposal was
carried out. The schedule of disposition for IDW was as follows:

Date Number of | Media Method of Disposal
Drums
6/18/99 3 Liquid | Hazardous for Incineration
6/18/99 o Liquid | Hazardous for Subtitle D and Landfill Disposal
6/18/99 11 Soil | Nonhazardous offsite disposal
6/18/99 42 Liquid | Non-hazardous for pretreatment/offsite disposal
5/24-5/26/99 192 Soil | Return to ground

Table 2-10 is the final drum inventory for the MNOP investigation (AIP and Landfill) following
on-site disposal of non-contaminated and slightly contarninated material. Appendix L contains IDW
disposal records. Field notes concerning IDW handling and disposal can be found in Appendix A.

Five drums of soil and 14 drums of liquid IDW were generated during the 2000 SAIC investigation.
SAIC reviewed the associated data following the same procedures used for evaluating the previous
IDW and made recommendations to the USACE project manager regarding disposal. USACE
approval was granted during the week of August 7, 2000. IDW pickup and disposal is scheduled for
the week of August 14, 2000.
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Table 2-10. Final Drum Inventory for the Former Macon Naval Ordnance Plant

Soil (Hazardous; Profile # 3004574)

Contents

MW-13
MW-15

Total

Soil (Nonhazardous; Profile # 3004575)

Contents

ISL-126
ISL-117
ISL-116
ISL-115
MW-39
MW-45
MW-36
MW-44

Total

Liquid (Hazardous for Subtitle D landfill disposal;

Profile #
Contents

MW-36

MW-64

MW-65

MW-66

MW-56, -55, -70, -69, PZ-6
MW-66, -64, -65, -63, -12, PZ-5

Total

Liquid (Hazardous for inceration; Profile # 3004573)

Contents

MW-13

MW-67, -71, -40, -47, -45, -39
MW-13, -4, -11, -2, -2B, -4B
MW-45

MW-47

Total

Quantity

1
i

2

Quantity

O bt B b bt bk e e

o
ot

Quantity

3
2
1
1
1
|

9

Quantity

2
I
1
I
1

6

Liquid (Nonhazardous; Profile # 3007572)
Contents Quantity

MW-4B

MW-12

MW-13

MW.-2B

MW-72, -73, -44, -60, -62, -49
MW-30, -29, -28, -33, -32, PZ-2
MW-34R, -35, -31, -37
MW-57, -61, -68, PZ-3, PZ-4
MW-25

MW-30

MW-62

MW-72

MW-69

MW-38

MW-70

MW-40

MW-28

MW-60

MW-48

MW-57

MWw-42

MW-32

MW-73

MW-49

MW-35

MW-31

MW-33

MW.35

MW-63

MW-68

MW-71

MW-58

MW-51

MW-44

MW-43

MW-67

MW-34R

[ el e e e o T o B T o A R B e T e T e S B s e e e S SR WP WP .

Total

A
O
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3.0 HYDROGEOLOGIC INVESTIGATION RESULTS
3.1 Physical Characteristics

During the AIP investigation, a significant amount of data were collected to characterize the physical
setting of the site. These data fall into the categories of geology (coring data and geotechnical data),
and hydrogeology (slug tests, potentiometric data, laboratory permeability tests). These physical
characteristics are described in the following sections.

3.1.1 Regional Geologic Setting

Rust conducted a preliminary site investigation of the AIP site in 1996, hereafter referred to as the
1996 Site Investigation and produced a Site Investigation Report (Rust 1997). In the report, they
provided a discussion of regional and local geology and hydrogeology, and the results and
conclusions of the investigation. The following regional geology discussion is based on the Rust
report (Rust 1997).

The MNOP property is located in Bibb County, within the Fall Line Sand Hills of the Coastal Plain
physiographic province in central Georgia. The site lies approximately 10 mi south of the Piedmont
physiographic province, which is underlain by crystalline bedrock of Paleozoic and older age. The
Coastal Plain province is composed of Cretaceous and younger unconsolidated sediments, limestone,
and sandstone rock that overlie the older bedrock of the Piedmont province. These deposits
commonly dip and increase in thickness toward the southeast. The Fall Line Sand Hills region,
which extends in a northeastward-trending belt across Georgia, exhibits a distinctive topography of
light colored sandy hills that rise to nearly 800 ft msl in Taylor County to the southwest.
Topographic relief within the region can reach 300 ft. The sandy mantle of the Fall Line Sand Hills
region is loose, incoherent, and very hilly. Streams are more widely spaced relative to the Piedmont
province, and cut deep, precipitous gullies that actively erode sand from upland areas. Hence, sand
is removed from the gully heads by rain-wash and deposited in the gully bottoms as subaerial deltas
(LeGrand 1962). |

In ascending order, the rock units in the vicinity of the MNOP include: pre-Cretaceous igneous and
metamorphic rocks, Cretaceous sediments, and Quaternary alluvium. The igneous and metamorphic
rocks of Paleozoic and older age comprise granites, biotite-granite gneisses, and minor occurrences

AlPSection3.draft.doc 3-1




HSRA Compliance Status Report for Former Macon Naval Ordnance Plant DRAFT
Allied Industrial Park, Macon, Georgia August 2000

of altered volcanics and slate (LeGrand 1962). Figure 3-1 presents a stratigraphic column of the
regional geology.

The Cretaceous-aged Tuscaloosa formation is the principal surficial geologic unit at the MNOP. The
formation consists of light-colored sand, sandy clay, and discontinuous clay lenses. According to
LeGrand (1962), the formation does not indicate regular or cyclic deposition and is poorly developed
and discontinuous, with no individual beds being traced far. In keeping with the regional trend, the
Tuscaloosa thickens to the south with a regional dip of 30 ft per mi. About 9 mi south of the MNOP,
it is overlain by younger sediments and attains a thickness of 600 ft. The thickness of the formation
under the MNOP has not been measured, but it is probably less than 600 ft (LeGrand 1962).

Quaternary alluvial sediments are the surficial deposits in the floodplains of creeks and rivers in the
area. The Quaternary alluvial sediments are interpreted to have been deposited in a meandering
stream depositional environment. These deposits consist of two distinct types: a peat/clay overbank
unit and a sand and gravel point-bar unit. Under a meandering stream scenario, these two units may
be repeated several times within a stratigraphic interval. As point bars migrate laterally,
perpendicular to the direction of stream flow, they deposit a fining-upward sequence of cross-bedded
gravel, sand, and silt. Eventually, these sediments are situated behind the stream levee and are
overlain by swamp and marsh deposits of organic-rich peat and clay. As the stream meanders back
across this sequence, a distinctive basal layer of gravel and sand is deposited over the peat/clay unit,
and the sequence is repeated. The thickness of the Quaternary deposits south of the MNOP have not
been measured, but may extend to 60 ft bls.

3.1.2 Conceptual Geologic Model

The southernmost part of the city of Macon is built on a tongue-shaped peninsula surrounded by the
floodplains of Rocky Creek and the Ocmulgee River on three sides (west, south, and east). The AIP
resides on the southern tip of this tongue. Consequently, the land surface at the study area slopes in
three directions toward these floodplains. The surface elevation ranges from approximately 375 ft
msl in the north-central portion of the site, to 275 ft msl alongside Rocky Creek. An abandoned
railroad spur runs from west to east across the southern third of the study area (Figure 3-2). This
spur is built along the toe of an alluvial terrace. South of the spur, a younger terrace is evident which
extends south to the active floodplain of Rocky Creek. For the purpose of discussion, the upper
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terrace is referred to as the AIP terrace and the lower terrace as the MINOP Landfill terrace for the
remainder of this report.

The MNOP lies within the drainage basin of the Ocmulgee River. The Ocmulgee is located
approximately 2.6 mi east of the site, flowing through eastern Bibb County. The floodplain of the
Ocmulgee is generally about 2 mi wide. All streams flowing into the Ocmulgee have a
predominantly southeast course. Almost all small tributaries flow southward to join the larger creeks
at an acute angle (LeGrand 1962).

Within the vicinity of the site, the dominant drainage feature is Rocky Creek, which is approximately
800 ft south of the southern boundary of the AIP property. This stream exhibits a well developed
floodplain, which borders the former MNOP property and enters Tobesofkee Creek about 1 mi
southeast of the site. Tobesofkee Creck forms a confluence with the Ocmulgee River 5 mi farther
to the southeast (Figure 3-2).

Surface water runoff at the MNOP generally follows the land topography, which slopes gently
southward across the site. A small tributary enters the property at the northeast corner and runs
parallel to Mead Road before it exits the site south of Allied Industrial Boulevard. A few drainage
ways exist in the former bunker area where storm water drain outfalls empty onto the field. A
topographic low occurs in the northwest section of the site, where surface drainage appears to run
off during storm events into a small creek along the west property boundary. This creek eventually
crosses the road connecting the AIP to the Landfill site and becomes a drainage easement. This
drainage easement was sampled during the 1996 and 1998 investigations. The drainage flows under
the former Central of Georgia Railroad spur in the southwest portion of the property, and empties
into Rocky Creek in a wooded area south of the site.

Using data from the coreholes and monitoring well borings, six geologic cross sections were
developed to characterize the subsurface across the AIP and MNOP Landfill. The six cross section
lines, labeled A-A’ through F-F’, are depicted on Figure 3-3. Cross sections A-A’ through C-C’ are
west to east trending sections that cut across the northern, middle, and southern portions of the AIP.
Sections D-D” through F-F” are south to north or southwest to northeast trending sections which
begin adjacent to the Rocky Creek floodplain, cross the Landfill, and extend across the west, middle,
and east parts of the AIP. These cross sections are provided in the following pages as Figures 3-3
through 3-9.
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From the detailed geologic logs, and the corresponding geologic cross sections, the following
significant units were identified (in descending order) below the AIP:

e A thin horizon of weathered soil which includes both clayey/silty, and sandy facies
¢ A predominantly sandy unit in which the water table resides (Water Table Aquifer)

o A laterally continuous and significantly thick sequence of interbedded clays, sandy clays, clayey
and silty sands, mudstone, and sands (MNOP Confining Unit)

e A predominantly sand unit which appears to correlate with the regionally significant sand aquifer

known as the Tuscaloosa (Tuscaloosa Aquifer)

The uppermost unit is a dominantly clayey unit that appears in the borings located at the
topographically highest points of the study area. This resistant, interfluvial area, forms the tongue
of the south Macon peninsula. The unit was encountered in coreholes CH-1, -2, -4, and -5. It is
described as a moderate reddish brown, sandy, firm, clay, to clayey to very clayey, dense, stiff sand
at CH-1, with a thickness of 15 ft, from a ground surface elevation of 346.2 ft msl. At CH-2, the unit
is described as a moderate reddish brown, soft, sandy clay, to firm, very clayey sand, to a moderate
reddish orange to very light gray, dense, hard, dry clay, to a pale red to dark yellowish orange, soft,
silty clay, with a thickness of 29 ft, from a ground surface of 373.9 ft msl. At CH-4, the unit is
described as a moderate reddish brown, stiff, sandy clay to a pinkish gray to very light gray, stiff,
silty clay, with a thickness of 26 ft, from a ground surface elevation of 346.5 ft msl. At CH-5, which
has a ground surface elevation of 337.5 ft msl, which is in the range of elevations where the top unit
was encountered in other borings, the unit was not particularly clayey. It is described as a dark
yellowish orange to moderate reddish brown to grayish orange and light gray, fine to medium
grained, clayey sand. The unit was not encountered at other coreholes where the land surface is

below the remnants of the unit.

Above (north) the old railroad spur (AIP terrace and highland), the weathered soil horizon of hard
sandy clay and clayey sand is evident. Below the spur, active sedimentation is evident and the sandy
material of the Water Table Aquifer is exposed. In keeping with Legrand’s model (Figure 3-1), this
surficial clayey unit is likely a combination of the hard, plinthic soil common to the upper Coastal

Plain, and the remnant of a clay zone within the Tuscaloosa Formation.

The sandy unit in which the Water Table Aquifer resides, was encountered in all of the ten coreholes.
Its thickness ranges from 59 ft near the high-point of the site (CH-2), to 17 ft at MW-4B, adjacent
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to the Rocky Creek floodplain. The elevation of the bottom of the unit ranges from 300.2 to 259.4
ft msl. Across the northernmost part of the AIP, the unit is described as a grayish pink to dark
yellowish orange to very pale orange, medium to coarse grained, firm to mostly loose, slightly clayey
to clean sand. Gravelly beds are common throughout the unit. At CH-2, two 5 ft thick clayey layers
were noted within the unit. Across the central (west-east) portion of the AIP site, the unit is
described as dark yellowish orange to very pale orange to pale yellowish orange to very light gray,
fine to medium to coarse (fining upward), clayey to silty to clean, sand. Significant interbeds of clay
were noted at CH-3 (20 ft thick) and at CH-4 (3 ft thick). Across the southern portion of the AIP,
the unit is finer grained overall, but again coarsens with depth. At CH-6, a 20 ft thick interbed of
sandy clay to clay was noted and at CH-7, a 10 ft thick interbed of stiff, clayey sand was noted.
Down on the Landfill terrace, the unit is described as pale yellowish orange to moderate reddish
orange to very light gray (CH-10) to brownish gray and grayish brown to yellowish gray and light
gray (MW-2B/MW-4B), fine to medium to coarse, silty to clean, loose sand. Near the surface, the
unit is richly organic. The unit is gravelly near its base. The portion of the unit that is saturated is
referred to throughout the remainder of this report as the Water Table Aquifer.

At all corehole locations, a distinctly clayey unit was encountered at the base of the Water Table
Aquifer. This unit was mapped across the study area as a laterally continuous, thick, sequence of
clay, very clayey sand, and siltstone, with some interbeds of mostly sandy material. The top of the
unit ranges from 300.2 ft (CH-1) to 259.4 (MW-2B) ft msl indicating that it slopes from the high
point of the northern AIP toward the Rocky Creek floodplain. Figure 3-10 is a structure contour map
of the top of the confining unit. The thickness of the unit ranges from 39 ft at CH-7 to over 77 ft at
CH-1 where it was not cored through. The domuinant color in the sequence is very light gray with
common occurrences of pale red and grayish pink. Laminae of dark yellowish orange and moderate
reddish orange are also common. Lithologies.‘-.ﬁithiﬁ the sequencé r.ar.igé”fr-om dense, stiff to hard,
dry clay, to hard, indurated, siltstone, to firm to hard, clayey to very clayey sand. Interbeds of mostly
sandy material were encountered in CH-1 (13.5 ft and 21 ft), CH-2 (3.5 ft), CH-3 (4 ft), CH-4 (8 ft),
CH-5 (10 ft and 10 ft), CH-6 (11 ft), CH-7 (6.5 ft), CH-10 (5 ft), and MW-4B (8 ft). These sand
interbeds are mappable across the AIP in cross sections B-B’ and C-C’. Cross section E-E’ which
trends from south to north beginning in the Landfill, also depicts a somewhat continuous sandy layer
within the confining unit sequence. For the remainder of this report, the thick clayey sequence, just
described, is referred to as the MNOP Confining Unit. '

For the remainder of this report, the sand encountered below the base of the MNOP Confining Unit
is referred to as the Tuscaloosa Aquifer. At several locations, the MNOP Confining Unit was fully
penetrated, and coring is believed to have encountered the top of the Tuscaloosa Aquifer. At CH-2,
at a depth of 145 ft bls (228.9 ft msl), a moderate orange pink to very light gray to pale yellowish
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orange, medium grained, slightly clayey to clayey to silty, soft to loose, sand was encountered. Ten
ft of this sand was cored before terminating the boring. At CH-4, at a depth of 124 ft bls (222.5 ft
msl), a pink, medium to coarse grained, silty sand, interbedded with a thin (1.5 ft) clay bed, was
encountered. At CH-7, at a depth of 79 ft bls (231.5 ft msl), a very light gray, fine to medium
grained, silty to clayey, soft, sand was encountered. At MW-4B, at a depth of 90 ft bls (189.5 ft
msl), a grayish pink to white, fine to medium grained, loose, silty to clayey sand was encountered.

At CH-1, a sand unit was encountered at a depth of 102 ft bls (244.2 ft msl). This corehole bottomed
out in 2 ft of a very fine grained, firm, clayey sand. This firm bed may indicate that the sand
encountered at 102 ft bls is a sandy lens within the MNOP Confining Unit. It might otherwise be a
clayey lens within the Tuscaloosa Aquifer, indicating that the top of the aquifer at that location is at
244.2 ft msl.

Well construction information is provided for 12 local production wells in Table 3-1. These wells
are all reported to be screened in the sand beds of the Tuscaloosa aquifer. The tops of the uppermost
screens in 10 of the 12 wells range from 220 ft msl to 160 ft msl. Two of the wells located on
Riverwood property (east of the Landfill) have well screens that start at 250 ft msl. It is clear that
the elevations corresponding to the perceived top of the Tuscaloosa Aquifer in the investigation
coreholes described in the preceding paragraph, fall within the range of the reported production well
uppermost screen intervals. |

Although the regional geology discussion, and the Rust report, characterize all of the subsurface
below the study area as Tuscaloosa Formation, it is important to recognize that a significantly thick
and laterally continuous zone of low permeability material separates the shallow Water Table
Aquifer from the deeper production zones. This characterization will be expanded upon in the
following discussion of site hydrogeology and in the nature and extent of contamination, and fate
and transport discussions for groundwater.

3.1.3 Hydrogeology

Based upon a literature review and an evaluation of geologic logs from both on-site borings and from
deep water-supply wells located off-site, the following hydrogeologic units were defined by Rust
(Rust 1997).

¢ Shallow Water Table Aquifer: The shallow aquifer extends from the water table (5.6 to 47.4 ft
bls) to the top of the underlying confining clay unit (the white and pink clay unit). The white and
pink clay unit is found generally 50 to 70 ft bls, but locally may be as much as 140 ft bls. The

AlPSection3.draft.doc 3-27



http://AIPSection3.draft.doc

0P LRID CUONOBSATY

8C-¢€

Table 3-1. Swmmary of Well Construction Details Obtained from USGS Records
Wells Located Near MNOP and AIP Sites

: Total Spec.

USGS 1D Well ID Company Date Comp. ! GS Elev.! Depth Screen 1 Screen 2 Screen 3 Screend | Sereens ]| Yield | Capacity Use Status
16W024  |Armstrong #5  {Armstrong Cork 11/23/64 320 243 10010 105 | 33t 153 | 16810 173 | 22810 243 NiA 465 4.1 Industrial Supply Active
16W025 JArmstrong #4A {Armstrong Cork 11124/69 290 240 120t 155 | 225 to 240 N/A N/A N/A 524 7.2 Industrial Supply Active
16W026 |Armstiong #7  {Aymstrong Cork 3/18/68 270 210 8060120 | 1280133 | 19510210 N/A N/A 305 6.3 Industrial Supply Active
16W020 [Armstrong #3A {Armstrong Cork 520164 320 256 128t0 148 | 155t0 160 | 18610 191 | 23010 235 | 251 10 256 360 28 Industrial Supply Active
16W023 |Armstrong #0  IArmstreng Cork 10/5/66 303 260 140 to 160 { 240 to 260 N/A N/A N/IA 510 0 Industrial Supply Active
16W019  [Armstrong #1A {Armsirong Cork 4/15/64 340 238 12010 145 | 22310238 N/A N/A N/A 448 49 Industrial Supply Active
16W005 [Armstrong #4 [ Armstrong Cork 1/19/60 290 285 130to 140 | 165¢0 180 | 2350245 | 260t0 265 N/A 632 N/G | Industrial Supply| Abandoned
16W009  [16W009 Keebler 10/9/89 NiG 300 150t0 165 | 1750195 | 25010265 | 28010290 N/A 270 11.25 | Industrial Supply Active
16W008  [Keebler #1 Keebler 9/1/53 370 NG NIG N/G N/G N/G N/G N/G N/G Industrial Supply [ Abandoned?
16W0I8  [Kraft #1 Riverwood 3127146 310 244 60 to 70 1600 170 | 21210217 N/A N/A 411 893 Industrial Supply Active
16W007 | Kraft #2 Riverwood 9/30/68 354 183 100t0 120 | 13510160 | 17810 183 N/A NfA 285 8.63 Industrial Supply Active
16W027 |Kraft #3 Riverwood 9/10/79 315 290 15010 190 | 200to 250 | 270 to 280 N/A N/A 250 2.84 Industrial Sepply Active

! Groundsurface elevations are approximate

N/G: Not Given

N/A: Nat Applicable

Al sereen depths given below landsurface.
Specific Capacity in gallons per minute per foot drawdown.

Yield in gallons per minute.
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shallow aquifer is comprised primarily of clean sands and silty sands, but contains frequent
discontinuous clay intervals and some clayey sand.

e Confining clay and interbedded sand and clay units: This unit is comprised of a distinctive red
and pink 12 ft thick clay unit overlying an approximately 60 ft thick sequence of interbedded
sand and clay. These strata are encountered between 60 and 140 ft bls (elevations 250 to 180 ft
msl). The clay and interbedded sand and clay units may form a confining unit or semi-confining
unit to the deeper water producing aquifer zones. '

e Tuscaloosa sand aquifer(s): The Tuscaloosa sand aquifer(s) consist of three or more primary
water-bearing sands or sequences of interbedded sand and clay separated by clay. This includes
a shallow interval, from approximately 130 to 160 ft bls (elevations of 177 to 152 ft msl), and
deeper aquifers between approximately 180 ft bls and the base of the Tuscaloosa at
approximately 280 ft bls,

The 1998 field investigation results validate the above model. The continuity of the MNOP
Confining Unit has been more thoroughly characterized, as have the hydraulic properties of the
Water Table Aquifer.

The groundwater flow direction in the shallow Water Table Aquifer, within the MNOP, is generally
in a south-southeast direction based on synchronous water levels taken on December 3, 1998. The
potentiometric surface map (Figure 3-11) shows a predominant flow direction to the southeast across
the AIP, becoming more southerly in the lower terrace, in the Landfill vicinity. Data from CPT
pushes on Armstrong World Industries property, indicate that west of the southwest quadrant of the
AlP, a low permeability zone exists within the Water Table Aquifer, that may influence the direction
of flow in that vicinity. Depth to the water table varies from essentially O ft bls in the Rocky Creek
swamp, to 58 ft bls at MW-29, upgradient of the AIP. Water table elevations, range from 319.5 ft
msl at MW-28, upgradient of the AIP, to 274.3 ft msl at MW-19, in the Rocky Creek swamp,
resulting in a gradient of approximately 45 ft over 3,100 lateral ft (0.015).

By comparing structure contours of the top of the MNOP Confining Unit, with the water table
surface, a map of the thickness of the Water Table Aquifer was generated (Figure 3-12). This map
shows that the aquifer thickens in a southeasterly direction. In three of four quadrants of the AIP
(southwest, northwest, northeast), the thickness of the aquifer is 15 ft or less. This establishes that
for the majority of the site, the monitoring well network, equipped with screen lengths of 10 ft, is
adequate. In the southeast quadrant of the site, the Water Table Aquifer thickens to a maximum of
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approximately 30 ft. In this quadrant, wells screened in the top 10 ft will not monitor all or most of
the aquifer thickness.

3.1.3.1 Hydraulic Conductivity

As part of the Project Action Plan study (Rust 1994), Rust reported an average hydraulic
conductivity of 3.02 ft per day (ft/day) (1.1 x 10” centimeters per second (cm/sec)) for the Water
Table Aquifer. SAIC conducted stug tests on twenty new Water Table Aquifer wells at the ATP site.
Rising head and falling head tests were conducted and the data were analyzed using the Bouwer and
Rice solution (1976), modified by Bouwer (1989). The tested wells are distributed across the AIP
so the data set provides a valid representation of the entire site. For 16 of the 20 wells, a significant
portion (>0.5 ft) of the well screen extends up into the unsaturated zone. For these wells, the falling
head test results were determined to be invalid due to the condition of groundwater flowing into the
unsaturated gravel pack during the falling head process.

For four of the wells, the screens were either completely submerged below the water table surface,
or nearly so. For these wells, both rising head and falling head test data were considered valid and
in those four cases, the agreement between rising head and falling head test results was very good.

Hydraulic conductivity (K) estimates for the 20 wells range from 0.05 to 127.0 ft/day with an
average result of 19.69 ft/day. A bar graph of the slug test results (Figure 3-13) reveals that the data
set is skewed by the highest result. Removing the lowest and highest data points results in a more
uniform distribution with a range of 0.54 to 61.2 ft/day and an average of 14.8 ft/day.

Hydraulic conductivity estimates in ft/day were posted on a map of the AIP (Figure 3-14). The
distribution of K provides some insight into the observed patterns of groundwater contamination at
the AIP. The area represented by K>10 ft/day excludes the westernmost portion of the site and the
northeast quadrant. This is consistent with the mapping of groundwater contamination which shows
that TCE plumes are not discernable in the northeast quadrant or across the western property
boundary. Table 3-2 provides estimates of hydraulic conductivity for all of the tested wells.
Appendix H contains the slug test plots.

3.1.3.2 Vertical Head Relationships

By comparing structure contours of the top of the MNOP Confining Unit, with the water table
surface, a map of the thickness of the Water Table Aquifer was generated (Figure 3-12). This map
shows that the aquifer thickens in a southeasterly direction. In three of four quadrants of the AIP
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Table 3-2. AIP Monitoring Wells
Hydraulic Conductivity Estimates

0P YRIPLUONORS TV

it

Ground Surface Top of Screen  Groundwater
Elevation Top of Screen  Elevation (ft Elevation Rising Head Falling Head
Well No. (ft msl) Depth (ft bls) msl) (ft msl) cm/sec ft/day cm/sec ft/day

MW-28 330.3 8.5 321.8 319.5 3 44E-03 9.76 NA NA
MW.29 369.57 55.5 314.1 311.7 2. 72E-03 7.70 NA NA
MW-30 337.65 33.0 304.7 302.4 1.91E-04 0.54 NA NA
MW-31 336.89 25.0 311.9 310.8 4.45E-03 12.60 NA NA
MW-33 347.28 41.0 306.3 303.9 1.76E-03 5.00 NA NA
MW-36 318.9 1.5 3114 3114 1.76E-05 0.05 5.29E-05 0.15
MW-38 353.34 52.5 300.8 298.2 2.20E-03 6.24 NA NA
MW-43 345.79 46.0 299.8 296.9 3.25E-03 821 NA NA
MW-45 318.09 18.1 300.0 301.6 3.53E-04 1.00 4.23E-04 1.20
MW-47 338.24 39.0 299.2 296.1 2.16E-02 61.20 NA NA
MW-49 334.92 36.0 298.9 208.9 5.08E-03 14.40 4 48E-03 12.70
MW-56 32713 28.5 208.8 295.9 6.21E-03 17.60 NA NA
MW.58 328.8 32.0 296.8 293.2 8.47E-03 24.00 NA NA
MW-62 327.84 33.0 2048 292.7 6.14E-03 17.40 NA NA
MW.-63 296.47 3.0 203.5 291.4 5.26E-03 14.90 NA NA
MW-69 332.9 39.0 293.9 289.37 7.27E-03 20,60 NA NA
MW-70 318.36 28.6 289.8 250.0 2.01E-04 Q.57 7.06E-05 0.20
MW.T71 306.31 13.0 293.3 290.7 8.54E-03 24.20 NA NA
MW.-72 308.88 16.3 292.6 290.2 7.02E-03 159.60 NA NA
MW-73 321.65 284 2933 2929 4. 48E-02 127.00 NA NA

Min 1.76E-05 0.05 5.29E-05 .15

Max 4.48E-02 127.00 4.48E.03 12.70

Mean 6.95E-03 19.69 1.26E-03 " 3.56
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(southwest, northwest, northeast), the thickness of the aquifer is 15 ft or less. In the southeast
quadrant of the site, the Water Table Aquifer thickens to a maximum of approximately 30 ft. Two
new wells were installed in the southeast quadrant, in 2000, paired with existing wells. The new
wells (MW-70A and —62A) are screened at the base of the Water Table Aquifer. The existing wells
(MW-70 and MW-62) are screened at the top of the aquifer. Water levels in these wells indicate that
there is a negligible vertical gradient within the aquifer in the southeast quadrant of the AIP.

There are no monitoring wells screened within the Tuscaloosa Aquifer at the AIP so a comparison
of heads between the Water Table Aquifer and the Tuscaloosa Aquifer is not possible. However,
well clusters at the MNOP Landfill include wells screened in both aquifers and at these locations
there is a significant drop in head across the MNOP Confining Unit.

3.1.3.3 Geotechnical Test Results

Three types of geotechnical tests were conducted on AIP geologic samples. For each well boring,
if a low permeability layer was encountered, a sample was collected for analysis of moisture content,
liquid limit, and plasticity index. Within the same boring, a coarse grained sample, preferably within
the targeted screen zone, was collected for grain size analysis. If no low permeability layer was
encountered in the boring, then samples from four separate intervals of coarse grained material were
collected for grain size analysis. During the coring phase of the investigation, a clay sample was
removed from AIP corehole CH-6 and sent for analysis of vertical permeability, dry density, and
moisture content. This corehole was located in the southeast quadrant of the site. The sample was
collected from a depth of 90 ft bls. Sample test results are included in Table 3-3.

In 20 of the 39 AIP well borings, a fine grained, or low permeability, layer was encountered and
analyzed for moisture content, liquid limit, and plasticity index. Moisture content in these samples
ranged from 8.3 to 31.8 percent with a mean of 17.7 and a median value of 16.3 percent. Liquid
limit ranged from 30 to 67 with a mean value of 45, and a median value of 41. Plasticity index
ranged from 9 to 40 with a mean value of 24 and a median value of 20. The characteristics of these
fine grained sediments are very similar to those observed in samples of fine grained sediments from
Landfill borings.

For the coarse grained sediments, percent sand ranged from 36 to 96 with a mean value of 80 and
a median value of 85. Percent fines ranged from 0 to 64 with a mean of 19 and median of 14.
Gravel content ranged from 0 to 15 percent with a mean of 1.4 and a median value of 0.
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Table 3-3. Geotechnical Sampling Results

Depth Dry Density ; Moisture |Permeability Particle Size Atterberg Limits
Sample ID {ft) (peh (%) {cmJs) Gravel (%) ] Sand (%) | Fines (%) LL PI
CH-06 90 116.9 14.7 2.55E-08 :
MW-28-01 5-7 0 34 i6
MW-28-02 10-12 0 8% 12
MW-28-03 14-16 1 79 20
MW.-28-04 18-20 0 8% 13
MW-20-0] 15-17 ) 67 31
MW.29-02 3¢-32 0 90 10
MW-29-03 50-52 0 76 24
MW-29-04 64-66 2 88 10
MW-30-01 15-17 14.2 30 13
MW-30-02 35-37 1 86 13
MW-31-01 0-2 10.3 37 20
MW-31-02 12-14 12 67 21
MW-32-01 25-27 i 85 14
MW-32-02 30-32 0 88 12
MW-32-03 40-42 0 50 10
MW-32-04 45-47 1 88 11
MW-33-01 40-42 1 81 18
MW-33-02 44-46 1 87 12
MW-33-03 46-48 3 86 11
MW-33-04 48-50 15 76 B
MW-34-01 20-22 ¢ 95 5
MW-34-072 34.36 13.5 14 16
MW-35.01 10-12 0 44 56
MW-35-02 15-17 7 44 49
MW-35-03 40-42 0 87 13
MW-35-04 49-51 1 87 12
) MW-36-01 0-2 0 59 41
' MW-36-02 5.7 0 61 39
MW-37-01 0-2 13.1 41 25
MW-37-02 29-31 1 86 13
MW-38-01 30-32 15.3 32 9
MW-38-02 40-42 13.6 43 22
MW-38-03 50-52 4 83 13
MW-38-04 57-59 4 96 0
MW-39-0] 5-7 31.7 32 13
MW-39-02 15-17 3 87 10
MW-40-01 5-7 1 74 25
MW-40-02 15-17 0 36 64
MW-40-03 20-22 0 78 22
MW-40-04 34-36 3 93 7
MW-42-01 15-17 0 70 30
MW-42-02 30-32 0 86 14
MW-42-03 45-47 2 &7 11
MW-42-04 55.57 2 59 g
MW-43-01 25-27 0 78 22
MW-43-02 35-37 17.6
MW-44-01 20-22 0 81 19
MW-44-02 30-32 0 80 20
MW-44-03 45-47 0 88 12
MW-44-04 57-59 1 91 g
MW-45-01 5-7 0 76 24
MW -45-02 10-12 0 85 15
MW-45-03 15-17 0 85 15
MW-45-04 |  22-24 1 87 12
MW-47-01 25-27 0 82 18
A\
}
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Table 3-3. Geotechnical Sampling Results (Continued)
Depth Dry Density | Moisture |Permeability Particle Size Atterberg Limits
Sample ID (ft) (pef) (%) {cm/s) Gravel (%) { Sand (%) Fines (%) LL PI
MW-47-02 32-34 26.5 55 29
MW-48-01 10-12 2 82 16
MW-48-02 20-22 0 86 14
MW-48-03 35-37 0 81 19
MW-48-04 45-47 2 84 14
MW-40-0] { = 3-7 16.2 53 31
MW.-49.02 41-42.5 5] 93 7
MW.51-01 15-17 g 35 36
MW-51-02 25-27 1 77 22
MW-51-03 35-37 [ 79 21
MW-51-04 52-54 0 90 10
MW-55-01 10-12 ) 77 23
MW-55-02 27-29 31.8 43 19
MW-56-01 15-17 12 31 14
MW-56-02 25-27 0 85 15
MW-57-01 10-12 0 35 45
MW-57-02 25-27 0 78 22
MW-57-03 30-32 0 61 39
MW-57-04 43-45 1 94 5
MW-58-01 34-36 16.3 40 i9
MW-58-02 38-40 0 89 11
MW-60-01 10-12 18.4 57 38
MW-60-02 50-52 i 93 6
MW-61-01 25-27 0 72 28
MW-61-02 39-41 0 91 )
MW-61-03 41-43 0 92 8
MW-61-04 43-45 1 87 12
MW-62-01 15-17 18.9 57 35
MW-62-02 42-44 1 93 6
MW-63-01 3-7 0 62 38
MW-63-02 11-13 18.9 36 20
MW-64-01 20-22 0 57 43
MW-64-02 32-34 0 81 19
MW-64-03 34.36 0 90 10
MW-64-04 36-38 1 89 10
MW-65-01 5-7 154 _ 67 40
MW-65-02 31-33 I 88 11
MW-66-01 5-7 0 59 41
MW-66-02 10-12 0 77 %3
MW-66-03 25-27 0 89 11
MW-66-04 36-38 3 82 15
MW-67-01 5-7 19.1 62 36
MW-67-02 24-26 0 93 7
MW-68-01 47-49 18.4 38 20
MW-68-02 53-55 0 90 10
MW-69-01 20-22
MW-69-02 46-48
MW-70-01 15-17 19.7 62 a9
MW-70-02 36-38 0 89 11
MW-71-0% 5-7 13.8
MW-71-02 19-21 11 63 26
MW-72-01 0-2 23.7 36 33
MW-72-02 15-17 10 73 17
MW-73-01 2527 8.3 36 18
MW-73-02 36-38 0 93 7
min 8.3 0 36 0 30 9
max 31.8 15 96 64 67 40
average 17.68 1.39 80.08 18.53 44 .86 24.24
median 6.3 0 85 14 41 20
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4.0 NATURE AND EXTENT OF CONTAMINATION

During the 1996, 1998 and 2000 investigations at the AIP, soil, sediment, surface water, and
groundwater were sampled and analyzed for a variety of constituents. Analytical data were validated
in accordance with the QAPP of the approved Work Plan (SAIC 2000). While 1996 data is formally
documented in Rust (1997), the 1998 and 2000 data are formally documented herein. A QCSR for
the 1998 and 2000 data is included as Appendix M. Raw analytical data (1998 and 2000} in tabular
form are included in Appendix N. Data summary tables are presented in Appendix O.

4.1 Hazardous Site Response Act Screening Process

The initial step of the nature and extent evaluation is a screening of all the data using the HSRA
guidance (GA Rule 391-3-19). The HSRA process identifies various screening concentrations for
soil and groundwater as Type 1 (default residential), Type II (site-specific residential), Type III
(default industrial) and Type IV (site-specific industrial). By directly comparing AIP media
concentrations against the various screening levels, the potentially significant chemicals are
identified. In addition, the screening of individual sample results creates a spatial definition of
potentially significant areas of contamination across the AIP. The HSRA screening and data
interpretation for the AIP is preseﬁted in subsequent sections. The derivation of groundwater and soil
HSRA standards is provided in Appendix L

4.1.1 Potential Receptors at Allied Industrial Park

Prior to implementing the HSRA screen, a qualitative review of the potential receptors and likely
environmental exposure was completed. This information helps to logically interpret the HSRA
screening results. For example, the Type Il and Type IV HSRA standards are the most appropriate
standards for screening sites where the land use is industrial and residential land use is not

anticipated due to zoning or other factors.

The most likely human receptors at the AIP are industrial workers who maintain jobs on the AIP.
If these workers have routine jobs in outside settings, they could be exposed to soil via incidental
ingestion, particulate/volatile inhalation, or dermal contact. Human exposure to the water table
groundwater is unlikely. Production wells in use at the site are all deeper wells that should not
extract groundwater from the Water Table Aquifer. The potential for contaminant migration to the
Tuscaloosa aquifer is discussed in Section 5.0 of this report.

Ecological receptors could include a wide variety of small mammals, birds, and reptiles. Ecological
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receptors are likely limited in the industrial portions of the AIP or in maintained landscaped areas.
Where buildings do not exist and oldfield habitat is present, there would be a higher number and
diversity of potential ecological receptors. Ecological receptors would potentially be exposed to soil.
Ecological exposure to groundwater is not considered a viable exposure route at the AIP.

4.1.2 Soil Data Screening

The field activities and resulting soil data from the AIP were described in Section 2.0. The data are
summarized in Appendix O. Each detected analyte was screened versus the appropriate HSRA
standards. The HSRA soil standards are derived in Appendix I and may consist of pre-defined
screening levels, background concentrations, risk-based concentrations, or the analytical detection
limit. Background for soil was taken as the average detected concentration from sample locations
ISL-18, ISL-19, ISL-61, and ISL-62 (Figure 2-2). These locations are topographically upgradient
of the industrial area of the AIP. Table 4-1 summarizes the soil background.

The results of the HSRA soil screen are discussed in Section 4.2.
4.1.3 Groundwater

The available AIP groundwater data were described in Section 2.0. The data are summarized in
Appendix O and the raw data are provided in Appendix N. Each detected analyte was screened
versus the appropriate HSRA standards. The HSRA groundwater standards are derived in Appendix
I and may consist of pre-defined screening levels, background concentrations, risk-based

concentrations, or the analytical detection limit.

The 1996 groundwater were all sampled with DPT technology and had markedly higher metals
concentrations than the 1998 and 2000 groundwater samples. Due to this difference, the
groundwater data sets were screened in the HSRA process as separate data sets. The background for
the 1996 groundwater was taken as sample locations IGW-18, IGW-19, IGW-61, and IGW-62
(Figure 2-4). The 1996 background data are summarized on Table 4-2.

The 1998/2000 background was selected as locations MW-28, MW-29, MW-30, PZ-1, and PZ-2
(Figure 2.5). The 1998/2000 data are summarized in Table 4-3.

The results of the HSRA groundwater screen are discussed in Section 4.3.
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Table 4-1. Derivation of Soil Background
Allied Industrial Park
Former Macon Naval Ordnance Plant

Sample : Average

Station Date  |Parameter Result Units | Qualifier {| Detect
ISL-18 {12} 1996 |Beryllum - 0.29 mg/kg k]

1SL-18 (55'-56') 1996  [Beryliium 0.028 mg/kg J

1SL-19  (1-2) 1996  |Beryllium 0.34 mg/kg J

ISL-19 (70717 1996  |Beryllium 0.024 mg/kg J

ISL-61 (1-27 1996  |Beryllium .14 mg/kg J

ISL-62 (1-29 1996  |Beryllium 0.16 mg/kg J

ISL-62 (15-16') 1996  |Berylium ‘ 0.036 mg/kg J €.145429]
1SL-19  (1-2% 1996 |Cadmium .28 mgrkg J

ISE-61 (129 1996  |Cadmium 0.36 mg/kg ]

ISL-62 (1-2% 1996 . |Cadmiom 0.21 mg/kg J 0.283333
iSL-18  (1-2) 1996 |Chromium 18.3 mg/kg

ISL-18 (55'-56%) 1996  |Chromium 5.68 mg/kg

ISL-19  (1-2) 1996  |Chromium 24,3 mgkg

ISL-19 (70'-717 1996 {Chromium 1.56 mg/kg

ISL-61 (12 1996  |Chromium N mg/kg

SL-62 (129 1996  |Chromium 107 | mehke

1S1-62 (15-16") 1996  |Chromium 8.42 mg/kg 11.23857
ISL-18  (1-2%) 1996 |{Copper 6.2 mg/kg

[SL-18 {55-567) 1996 |Copper 1,33 mg/kg

ISL-19  (1-2) 1996 |Copper 8.67 mg/kg

ISL-61 (1-2) 1996  |Copper 493 mg/kg

1SL-62 (1-2) 1996 {Copper 3.69 mg/kg

ISL-62 (15-16") 1996  |Copper 1.59 mg/kg 4.408333
ISL-62{1-2) 1996 tHexachlorobutadiene 0.0047 | mgke I 0.0047
ISL-18 {1-2) 1996 |Lead 94 mgfkg

ISL-18 {55'-56') 1996  fLead 2.44 mg/kg

ISL-19  (1-2) 1996  |Lead 10.3 mg/kg

[SL-19 (70-71) 1996 {Lead 4.89 mg/kg

ISL-61 (1'-2) 1996  |Lead B mg/kg

1SL-62 (1'-2) 1996  |Lead 5.81 mgfkg

ISL-62 (15-16) 1996 _|Lead 307 | mefke 7.301429}
ISL-18  (1-2) 1996 [Mercury 0.13 mg/kg

ISL-19  (1-2} 1996  |Mercury 0.14 mg/kg

[SL-61 (1'-2) 1996  |Mercury 0.044 mg/ke J 0.1046674
[SL-18  (1-2) 1996  |Nickel 523 mg/kg

ISL-18 (55™-56" 1996  {Nickel 4.1 mg'kg

ISL-19  (1-2) 1996  |Nickel 7.12 mg/kg

ISL-61 {12 1996  {Nickel 3 mg/kg

1S1-62 (1-2) 1996  |Nickel 228 | mgfky J

[SL-62 {15'-16) 1996  [Nicket 0.68 mg/kg J 3735
ISL-19 (70'-71) 1996 |Selenium 0.678 mg/kg
"ISL 61 (1'-27 1996  {Selenium 0.48 mg/kg J 0.579
[ISL-61 (3-2) 1996 |Thallium 0.41 mg/kg J 0.41
lISL-61 (1-2) 1996  |Trichioroethenc 0.0062 mg/kg 0.0062
ISL-18  (1-2) 1996 |Zinc 152 | mgkg -
[SL-18 (5556 1996 |Zinc 3.04 mg/kg

ISL-19 (1'-2) 1996  |Zinc 207 mg/kg

ISL-19 (70717 1996  |Zine 12 mg/kg i

ISL-61 (1'-2) 1996  |Zinc 16.2 mg/kg

[SL-62 (1'-2) 1996 |Zinc 8.34 mg___fkg 10.78

Background = Rust soil samples ISL-18, ISL-19, ISL-61, and ISL-62.
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Table 4.2. Derivation of Groundwater Background (1996 Sampling Event)
Allied Industrial Park
Former Macon Naval Ordnance Plant

Sample Average
Station Date Parameter Result Units | Qualifier | Detect
IGW-18 1996 Beryllium 0.21 UG i
IGW-19 1996 Beryllium 0.24 UG/L I
[GW-62 1996 Beryliium 0.31 UGL I
[GW-61 1996 Beryllium 4.83 UG/L 1.3975
IGW-19 1996 Cadmium 2.9 UG J
IGW-61 1996 Cadmium 12.6 UGA. 7.75
IGW-18 1996 Chromium 204 UGL
IGW-62 1996 Chromium 577 UG/L
IGW-19 1996 Chromium 706 UG/L
IGW-61 1996 Chromium 1000 UG/L 621.75
1GW-62 1996 Copper 252 UG/L
1GW-19 1996 Copper 320 . UG/L
1GW-61 1996 Copper 382 UG/L
IGW-18 1996 Copper 396 UG/L ©337.50
IGW-18 1996 Lead 13 UG/L
1GW-62 1996 Lead 15 UG/
IGW-19 1996 Lead 41 UG/L
IGW-61 1996 Lead 220 UG/L 72.25
IGW-18 1996 Mercury 0.3 UG/
Efw.az 1996 Mercury 0.4 UG/L
IGW-19 1996 Mercury 0.5 UG/L 0.4
[GW-18 1996 Nickel 84.9 UG/L
IGW-19 1996 Nickel 208 UG/L
IGW-61 1996 Nickel 229 UG/L
(GW-62 1996 Nickel 233 UG/ 188.73
!IGW~62 1596 Selenium 2.8 UG/L I H
[GW-61 1996 Selenium 4.6 UG/L i 3.70
fiew-62 1596 Tetrachlotoethene 1.4 UG/ ] 1.4
iGw-62 1996 Thallium 2.9 UG/L J 2.9
H!GW~62 1996 Zinc 205 UG/L
IGW-61 1996 Zine 340 UG/L 272,50

Background = DPT samples IGW-18, IGW-19, IGW-61, IGW-62

AlIPSection 4.draft.doc 4.4



e

HSRA Compliance Status Report for Former Macon Naval Ordnance Plant

DRAFT

Allied Industrial Park, Macon, Georgia August 2000
Table 4-3. Derivation of Groundwater Background (1998 Sampling Event)
Allied Industrial Park
Former Macon Naval Ordnance Plant
Sample Average

‘!Staﬁez\ Date Parameter Result Units | Qualifier | Detect

MW29-GW 10/27/1998  |Chloroform 0.60 ug/L I

MW30-GW1 10/27/1998  |Chloroform 0.64 ug/L i

PZ-2 10/27/1998  |Chloroform 0.80 ug/L 4 0.68
[MW30-GWI 10/27/1998  |Chromium 11.70 ug/L. ||

MW29-GW1 10/27/1998 _ |Chromium 28.30 ug/L 20.00/
!lmwso-(}wx 10/27/1998  |Copper 4.10 ug/L

MW29-GW1 10/27/1998  |Copper 4.50 ug/L 4.30

MW29-GW1 10/27/1998  |lead 3.30 ug/L

MW28-GW1 10/27/1998  |Lead 5.20 ug/L

MW30-GW1 10/27/1998  |Lead 7.90 ug/L 5.47

MW28-GW1 10/27/1998  |Nickel 1.70 ug/L

MW29-GW1 16/27/1998  [Nickel 26,60 ug/L

MW30-GW1 10/27/1998  |Nickel 30.60 ug/l, 19.63

MW30-GW1 10/27/1998  |Selenium 2.40 ug/l, 2.40

MW 29-GW 1 10/27/1998  |Tetrachioroethylene 0.56 ug/L i

MW30-GW1 10/27/1998  [Tetrachloroethylene 2.00 ug/L i

PZ-2 10/27/1998  {Tetrachloroethylene 2.40 ug/L I 1.653333

MW29-GW1 10/27/1998  |Zinc 19.30 ug/L

MW30-GW1 10/27/1998  |Zinc 75.20 ug/L

MW28-GW1 10/27/1998  |Zinc 110.00 ug/L 68.17

Background Wells = MW-28, MW-29, MW-30, PZ-1, and PZ-2
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4.1.4 Sediment

Sediment data were screened using the HSRA soil standards. Sediment data are summarized in
Appendix O. Raw sediment data are presented in Appendix N. The results of the HSRA screen for
sediment samples is provided in Section 4.4.

4.1.5 Surface Water

A limited number of AIP surface water data were collected and are summarized in Appendix O. The
raw surface water data are presented in Appendix N.

The HSRA rule does not specifically develop standards for surface water. However, the Georgia
Water Quality Standards (GA code Chapter 391-3-6) were used to screen all of the detected analytes.
The results of the surface water screening are discussed in Section 4.5.

4.2 Soil Screening Results

Both surface and subsurface soils were collected during 1996, 1998, and 2000. Sampling activities
are detailed in Section 2.0. HSRA standards for soil are derived in Appendix L

The screening of all analytical detections for soil is provided in Appendix J (Table J-1}. Table 4-4
provides the specific results that exceeded any HSRA standard. As seen on Table 4-4 there are very
few analytes and locations that exceeded Type I HSRA standards. Only one compound (TCE)
exceeded the Type 2 and Type 3 HSRA standards. This constituent only exceeded standards at
location ISL-4 (depth 1-3 ft) and sample location ISL-117-02 (4-6 ft). Location ISL-117 is in the
vicinity of the highest plume concentrations of TCE (see Figure 2-3). All sample locations, however,
complied with Type 4 HSRA soil standards.

4.3 Groundwater Screening Results

Groundwater was sampled during 1996, 1998, and 2000. Sampling activities are detailed in
Section 2.0. HSRA standards for groundwater are derived in Appendix L

The groundwater data sets were evaluated separately to facilitate the interpretation of inorganic
results, The 1996 data set were collected via DPT technology and had markedly higher inorganic
results than the 1998/2000 sampling events. Most the groundwater samples represent the upper
portions of the Water Table Aquifer. Production wells AWL-6 and GHW-1 represent the underlying
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‘Table 4-4, Sample Locations That Exceed HSRA Soil Standards

Type 1 Type 2 Type 3 Type 4
Sample ID Date  Paramefer Qualifier AP Result Units |f Standard Status Standard Status Standard Status Standard  Status
[SL-117-02 06/05/1998  1.2-Dichloroethylene 0.853 mg/kg 0.53 AIP > Type | 2.66 < - - - -
[SL-8 (9-119 1996 Antimony ¥ 42 mg/kg 4 AIP >Type 1 5.66 < - s - -
ISL-7 (0-2) 1996 Cadmism 2.27 mglkg 2 AP > Type | 11.76 < - - - -
ISL-8 (0-2) 1996 Cadmium 232 mg/kg 2 AP > Type | 11.76 < - - - --
[SL-44 (1'-2) 1996 Chromium 181 mglkg 100 ALP > Type | 11732143 < - - - -
1SL-4 (13" 1996 Tetrachloroethene J 0.8 mg/kg 0.5 AIP > Type | 0.964 < - - - -
[SL-4 (13" 1996 Trichloroethene 1 12 mg/kg 0.5 AIP > Type 1 1.15 AIP > Type 2 0.5 AIP > Type 3 222 <
[SL-8 (911" 1956 Trichloroethene J Q.55 mglkg 0.5 AIP > Type | 1.15 < - - - -
ISL-117-02 06/05/1998 Trichloroethylene 57 mglkg 0.5 AIP > Type 1 1.15 AIP >Type 2 0.5 AIP > Type 3 222 <
ISL-11 (0-2) 1996 Zinc 218 mg/kg 100 AIP > Type 1 5837.91 < - - - -
[SL-54 (0.5-2) 1996 Zine 326 mg/kg 100 AlP> Type 1 5837.91 < - - - -
ISL-55 (1'-27) 1996 Zinc 538 mg/kg 100 AIP > Type 1 5837.91 < -- - - --

"<" = AP concentration is less than the HSRA soil standard.

= No comparsion was initiated because Type 1, Type 2, or Type 3 standard was met.
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Tuscaloosa Aquifer. Also, 1998 CPT sample IGW-67-02 was taken from a depth of 98 feet and
represents a sandy interval within the MNOP Confining Unit. The monitoring wells installed during
2000 (MW-62A and MW-70A) represent the lower portion of the Water Table Aquifer in the
southeast quadrant of the AIP.

4.3.1 1996 Groundwater Screening

The 1996 data set consisted of Water Table Aquifer samples collected via DPT methods. The
complete 1996 groundwater data set is screened versus HSRA standards in Appendix J (Table J-2).
Table 4-5 provides the specific results that exceeded any HSRA standard. As seen on Table 4-5,
there were numerous inorganic and organic constituents that exceeded Type 1 and 3 RRS. However,
when screened versus the Type 2 and 4 groundwater standards, there are significantly fewer
chemicals that exceeded.

Since the AIP will likely remain an industrial area, this nature and extent interpretation will focus
on the constituents and areas that exceeded the Type 4 groundwater standard (site-specific
industrial). The inorganics that exceeded the Type 4 groundwater standards include arsenic, lead,
and mercury. These stations are identified on Table 4-5 and are graphically shown on Figure 4-1.
As shown in the figure, the distribution of stations is random and does not indicate a clear plume of
inorganic contamination. Rather these 1996 detections of inorganics are more likely a result of the
DPT methods used in the sampling.

The organic constituents in the 1996 data set that exceed the Type 4 groundwater standards include
1,1-DCE (IGW-9), a,a-dimethylphenethylamine(IGW-15), cis-1,2-DCE (IGW-9), TCE (13 stations)
and vinyl chloride (IGW-9). The TCE contamination at the site is clearly a concern with the
maximum 1996 detection of TCE (62,000 ug/L at IGW-9) three orders of magnitude higher than the
‘Type 4 standard (40 ug/L). A plume map of the TCE concentrations across the AIP was developed
using all data (1996, 1998, and 2000) and is presented on Figure 4-2. The Type 1, 2, 3, and 4
groundwater standards appear as different color lines Figure 4-3. Even with just single stations
exceeding the Type 4 standard, 1,1-DCE, cis-1,2-DCE, and vinyl chloride are a concern at the AIP
because they are degradation products of TCE and the reported detections coincide with the
maximum TCE results.

4.3.2 1998 and 2000 Groundwater Screening

The 1998 and 2000 data set consisted of CPT groundwater samples as well as monitoring well
samples. The complete 1998/2000 groundwater data set is screened versus HSRA standards in
Appendix J (Table J-3). Table 4-6 provides the specific results that exceeded any HSRA standard,
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Table 4-5. 1996 Sample Locations That Exceed HSRA Groundwater Standards

Allied Industrial Park
Former acon Naval Ordnance Plant

Typel &3 Type 2 Type 4

Sample 1D Date Parameter AIP Resuft Qual  Units Standard Status Standard Status Standard Siatus
HGW-9 1996 1,i-dichlorocthene 1.8 il ug/L 7 AP > Type 1 1.00 AP > Type 2 1.22 AlIP > Type 4
1GW.9 1996 1,2 4-trimethylbenzene 23 J g/l 1 AlP > Type 1 3.53 < - --
HGW-15 1996 2.6-dinitrotoluene 12: ug/L ¢ AIP > Type | 15.64 < - -
HGW-15 1996 a,a-cimethylphenethylamine 14 ug/L Hy AlP > Type 1 10,00 AP >Type 2 10.60 AlP >Type 4
TGW-25 1996 Antimony 25 1 ug/L 6 ATP > Type | 6,26 AIP >Type 2 40.88 <
TGW-43 1996 Antimony 28 J ug/L 6 AlP > Type 1 6.26 AP > Type 2 40.88 <
1GW-11 1986 Arsenic 76 J ag/l. 50 AIP > Type 1 5.00 AP >Type 2 5.00 AP > Type 4
[GW-61 1996 Beryilium 4.83 ug/l. | 4 AIP > Type 1 31.29 < - -
LG -21 1596 his(2-ethylhexytiphthalate 48 1 ug/b b AlP > Type 1 60.83 < - -
IGW-26 1996 bis(2-ethylhexybphthalate . 32 J ug/L. 6 AIP > Type 1 60.83 < - -
IGW-30 1996 bis(2-eshylhexylphthalate 32 J ug/l. 6 AP > Type 1 60.83 < s -
[GW-60 1996 his{2-ethylhexyliphthalate 44 J ug/L 6 AlP >Type 1 60.83 < s an
[GW-63 1996 bis(2-ethylhexyiyphthalate 54 ug/L, 6 AIP > Type | 60.83 < - -
IGW-10 1996 Cadmivm 27.6 ug/l 715 AlP > Type 1 7.82 AIP > Type 2 51.10 <
HGW-17 1996 Cadmium 24.8 ug/l 7.95 AlP>Type 1 7.82 AlP>Type 2 51.10 <
IGW-2 1996 Cadmium 9.78 ugf/L 7735 AlP > Type 1 782 AIP >Type 2 51.10 <
1GW-24 1996 Cadmium 259 ug/L 7.5 AlP>Type 1 7.82 AIP > Type 2 51.10 <
IGW-27 1996 Cagmium 18 ug/L 195 AIP > Type 1 7.82 AlP > Type 2 51.10 <
IGW-30 1956 Cadmium 10.7 ug/L 7.5 AIP > Type | 7.82 AIP > Type 2 51.10 <
1GW-61 1996 Cadmium 12.6 g/l T93 AlP>Type 1 7.82 AIP > Type 2 51.10 <
1GW-63 19496 Cadmium 11.9 ug/L 775 AlP >Type 1 7.82 AlP >Type 2 51.10 <
[GW-8 1996 Cadmium 16.6 ug/L 75 AlP>Type 1 7.82 AP >Type 2 51.10 <
IGW-9 1996 Cadminm 12.1 v/l 715 AP = Type 1 7.82 AIP > Type 2 5119 <
1GW-14 1996 Chloromethane 47 H ag/l. 3 AlP > Type 1 27192 < - -
1GW-12 1996 Chromiam 1620 ug/L 621.75 AIP > Type 1 23464.28 < - -
IGW.17 1996 Chromium 989 ugfl, 621.75 AIP > Type | 23464.25 < = -
IGW-19 1996 Chromium 706 ugfl 621.75 AIP>Type