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Remedial Investigation Report

Former Gulf States Creosoting Site Investigation
Hattiesburg, Mississippi

Executive Summary

Overview

This report presents the findings of a Remedial Investigation (RI) of the former Gulf States
Creosoting site (the site) in Hattiesburg, Mississippi. RI field activities were conducted
between February 24 and April 30, 1997. The investigation was performed in accordance
(vﬁt]h) a work plan approved by the Mississippi Department of Environmental Quality

EQ). '

The RI resulted in the following findings regarding the site:

e Wood treating residuals exist at two distinct and separate locations. The first location is
an approximate 2.5-acre former process area located in the northeastern corner of the
site (the Process Area). The second location is an obvious fill area located between
Gordon’s Creek and West Pine Street, within and adjacent to the former Gordon's
Creek channel (the Fill Area). The Gordon’s Creek channel was moved west 1o its
current location in the eatly 1960s to allow for the extension of West Pine Street and the
redevelopment of this area. _

* The Process Area is separated from the Fill Area by both surface topographic and ~
underground geologic barriers. ;

* Historical aerial photographs reveal that the Fill Area was created after the closure of the
wood treating facility and in conjunction with redevelopment of the site. This correlates
well with physical examination of these materials, which appear to be placed, not
native, :

* Creosote-impacted soils in the Process Area are currently covered with asphalt paving
or concrete slabs; there is no surface exposure to these creosote-impacted soils.

- » Creosote-impacted soils and ground water at the site are effectively isolated from

regional drinking water supplies by a massive (120 to 200 feet thick) clay of the
Hattiesburg formation.

¢ The Rapid Optical Screening Tool Laser-Induced Fluorescence (ROST LIF) system
was demonsirated to be an accurate, quick, and cost-effective method for identifying
creosote contamination in subsurface soils, ROST LIF results were used to define the
lateral and veitical extent of creosote-impacted soils within the site boundaries.

¢ The lateral extent of affected shallow ground water at the site has not been fully
defined.

Project Background

Kerr-McGee Chemical Corporation (KMCC) entered into an agreement with the
Mississippi Department of Environmental Quality (MDEQ) and the Mississippi
Commission on Environmental Quality (Commission) pursuant to the Uncontrolled Site
Voluntary Evaluation Program for the investigation of the site. The agreement calls for the
investigation of the site under the direction and review of the MDEQ Office of Pollution
Control, Uncontrolled Sites Section. MDEQ guidance for the program states that
investigations will include all activities necessary to characterize the environmental setting
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and to define the degree and extent of affected site media. The MDEQ guidance refers to
this investigative process as a Remedial Investigation (RI).

After meeting with MDEQ to discuss investigation requirements and proposed activities,
KMCC prepared a Site Investigation Work Plan for the former Guif States Creosoting site.
The plan was submitted to MDEQ for review on January 8, 1997, In a letter dated
February 21, 1997, MDEQ approved the Site Investigation Work Plan for implementation.
This report presents the findings of the site investigation (hereafier referred to as the
Remedial Investigation).

Remedial Investigation Field Activities

Remedial Investigation field activities were conducted between February 24 and April 30,
1997. These activities included the following:

¢ Advanced 64 cone penetrometer testing (CPT) pushes to depths up to 75 feet to define
site stratigraphy :

¢ Advanced six hollow-stem auger soil borings for the installation of monitoring wells
and to correlate CPT findings

* Collected seven subsurface soil samples for geotechnical laboratory testing

e Utilized the ROST LIF system at 56 CPT pushes 10 determine the presence/absence and ot 5
relative concentrations of aromatic hydrocarbons in soils o

» Collected 18 subsurface soil samples for laboratory chemical analysis to correlate =
ROST findings and to generate constituent-specific data

¢ Conducted ground water investigations to determine ground water quality, ground
water flow direction and gradient, and aquifer characteristics

o Collected 18 surface soil samples to determine the presence and concentration of
creosote constituents in near surface soils

e Mapped site surface water runoff '
» Performed surveying to establish vertical and lateral control
¢ Performed a daiabase search for water wells within one mile of the site

Site Description and Operations

The former Gulf States Creosoting site is a former wood treating facility located near the
intersections of U.S. Highways 49 and 11 in Hattiesburg, Mississippi. The former site -
property is currently bounded by Scooba Street on the northeast, Gordon’s Creck and
Corinne Street on the west and northwest, U.S. Highway 49 on the southwest, and the
Southern Railrdad on the southeast. The wood treating facility operated between the early
1900s and approximately 1960. The site was redeveloped for commercial and light
industrial use beginning in approximately 1962; there are no residential or institational

{e.g., schools) uses of the site,

Operations at the Gulf States Creosoting facility were of a relatively small scale consisting
of the use of creosote in a single pressure cylinder. Creosoting and the associated storage
and handiing of chemicals were confined to an approximately 2,5-acre process area at the
northeastern corner of the site. This area of the site is referred to as the Process Area and is
now occupied by Courtesy Ford Motors; specifically the parking areas and body shop east
of the main Courtesy Ford building. Subsequent to closure of the facility and concurrent
with the redevelopment of the site, placement of demolition debris such as broken concrete
and asphalt and other waste materials occurred at the southwestern site boundary near



Gordon’s Creek. This area of the site is referred to as the Gordon’s Creek Fill Area or the
Fill Area and remains undeveloped.

Remedial Investigation Findings

A review of current (1996) and historical (1957-1960) topographic surveys indicates that
the site is located within two distinct drainage areas separated by a topographic and
drainage divide. The area northeast of this divide, including the former Process Area, is
drained to the east by a ditch and culvert system. The area southwest of the divide,
including the Fill Area, is drained to the west by Gordon’s Creek and its tributary ditches.

Results of subsurface investigations show the geology of the Process Area and Fill Area to
be significantly different, with the exception of an underlying clay aquitard common to both
areas. The Process Area geology is characterized by the presence of an upper clay unit, a
sand channel, and the underlying clay aquitard. The sand channel, which is the uppermost
water-bearing zone beneath the Process Area, does not extend westward to Gordon’s
Creek or beneath the Fill Area. The Fill Area geology is characterized by shallow
interbedded sands and clays underlain by the clay aquitard. The interbedded sand deposits
beneath the Fill Area do not extend northeastward to the Process Area. The clay aquitard
underlying the entire site at elevations of 150 to 170 feet above mean sea level (ms) is
believed to be the massive clay of the Hattiesburg formation. Published reports and area
well logs indicate that this clay layer ranges in thickness from 120 to 200 feet.

During RI activities, four new ground water monitoring wells were installed to verify site
ground water flow direction and to determine site-wide ground water quality. Ground
water elevation data obtained during the RI indicate that ground water flow within the
Process Area sand channel is to the east, or in the opposite direction asserted in reports of
previous investigations by others (this due to errors in a previous elevation survey). The
ground water gradient in the sand channel is approximately 0,01 feet per foot to the east.
The estimated ground water flow velocity is on the order of 0.2 to 0.04 feet per day.

A search of a U.S. Geological Survey (U.S.G.S.) water well database reported the
presence of six wells within a one-mile radius of the Process Area and Fill Area; four
additional wells were identified by MDEQ as possibly within one mile of the site. Three of
the ten wells identified are screened at depths of less than 300 feet (i.e., above the massive
Hattiesburg clay). The current status and use of these wells are unknown.

The ROST system was used in conjunction with laboratory analytical data to delineate the
extent of creosote-impacted soil within the Process Area and Fill Area. The ROST system
was demonstrated to be an effective tool for determining the presence or absence of
creosote constituents and, where preseat, their relative concentrations. Samples collected
from intervals exhibiting no ROST response contained virtually no creosote constituents;
samples from intervals showing moderate ROST responses contained up to 600 milligrams
per kilogram (mg/kg) total polycyclic aromatic hydrocarbons (PAHs); and samples from
i;ljkeHrvals showing relatively high ROST responses contained up to 3,700 mg/kg total

8.

Creosote-impacted soils within the Process Area are confined to areas beneath and/or
immediately adjacent to former wood treating operational features. Mapping of the lateral
extent of creosote-impacted soils above the water table indicates approximately 3.4 acres of
soil in and around the Process Area have been impacted by former wood treating
operations. The vertical extent of creosote-impacted soils above the water table throughout
the Process Area ranges from a few feet below land surface (bls) to the top of the water
table (20 to 25 feet bls). The saturated upper sand channel in portions of the Process Area



is also impacted. All areas of identified impacted soils within the Process Area are covered
with asphalt paving or concrete slabs; there are no current surface exposures to the
creosote-impacted materials.

Creosote-impacted soils within the Fill Area are presently within and adjacent to areas
where filling occurred in conjunction with redevelopment of the property beginning in
approximately 1962. Mapping of the lateral extent of creosote-impacted soils indicates
approximately 2.1 acres of soil in and around the Fill Area have been impacted. The upper
3 to 4 feet of soil in the Fill Area is generally not affected. Evidence of creosote impact
extends into the upper saturated sand beneath the Fill Area. The thickness of creosote-
impacted soil varies by location and ranges from several feet to as much as 15 feet.

Results of the RI indicate a lack of a historical or present transport mechanism for creosote
or other constituents to migrate from the Process Area to the Fill Area: the surface drainage
is not connected and flows to separate basins; the ground water flow beneath the Process
Area is away from the Fill Area and is confined to a sand which does not extend to the Fill
Area; and the dip of the underlying clay in the Process Area slopes away from the Fill Area.
These findings, coupled with evaluation of historical aerial photographs and topographic
surveys, indicate that creosote-impacted media in the Fill Area are not a result of creosote
wood treating operations but resulted from the placement of creosote-impacted soils and
debris (combined with other waste material) in the Fill Area during redevelopment of the
site in the early 1960s.

Samples were collected from existing ground water monitoring wells in the Process Area
and from new wells near site boundaries during the RI. The results of ground water
monitoring indicate that affected ground water is present within the uppermost water-
bearing zone (i.e., the sand channel) beneath the Process Area. Affected ground water
does not extend to the west of the Process Area; the extent of affected ground water to the
north and east of the Process Area has not been defined. Analytical results from other on-
site monitoring wells, including one well located between the Process Area and Fill Area,
indicate no ground water contamination. Ground water flow direction and quality beneath
the Fill Area have not been characterized; the direction of flow in the shallow interbedded
sands is anticipated to be toward or downstream along Gordon’s Creek.

The results of surface soil sampling performed in exposed (i.e., unpaved or uncovered)
areas throughout the site indicate the presence of very low concentrations of wood treating
constituents in the upper 12 inches of soil below land surface. The highest sum total of all
PAHs in any surface soil sample was less than 30 mg/kg. -

The results of investigations performed at the site indicate that affected subsurface media

are confined to-two separate and distinct areas: the Process Area and the Fill Area. These

areas comprise approximately 5.5 acres of the original site property. No additional on-site -
work is warranted outside of these two areas. Additional investigation activities will be
necessary to fully determine the extent of affected ground water in the Process Area and Fill
Area.

MP&A2]-0I04R 4



1.0. Introduction
1.1 Purpose of Report

In January 1997, KMCC submitted to the Mississippi Department of Environmental
Quality (MDEQ) a work plan for a Remedial Investigation (RI) at the former Gulf States
Creosoting site in Hattiesburg, Mississippi (the site). The objective of the investigation
was to define site stratigraphy, ground water conditions, and other physical site
characteristics and to determine the nature and extent of chemical constituents in site media.
The work plan was approved for implementation by the MDEQ Office of Pollution Control
(OPC), Uncontrolled Sites Section, in a letter dated February 21, 1997.

RI field activities were conducted between February 24, 1997 and April 30, 1997. Work
was performed according to procedures specified in the MDEQ-approved work plan. This
RI Report documents data collection activities and presents the results of the remedial
investigation. The report was prepared in general conformance with the following
documents:

* Guidance for Remediation of Uncontrolled Hazardous Substance Sites in Mississippi,
Superfund Branch, Hazardous Waste Division, Office of Pollution Control,
Department of Environmental Quality, State of Mississippi, September 1990; and

» Interim Final Guidance for Conducting Remedial Investigations and Feasibility Studies

: Under CERCLA, U.S. EPA, Ociober 1988.

1.2 Report Organization

The RI report is organized as follows:

» Section 1 presents site background information.

» Section 2 presents details of study area investigation activities undertaken during the
R, including sampling procedures and the number and types of samples.

* Section 3 presents information on the environmental setting (physical characteristics) of
the study area.

* Section 4 presents information on the nature and extent of chemical constituents in site
media.

* Section 5 presents conclusions of RI activities,

1.3 Site Background
1._3.1 Site Description

The former Gulf States Creosoting site is located in Hattiesburg, Mississippi near the
intersection of U.S. Highways 49 and 11. The site is situated entirely within Section 16 of
Township 4 North, Range 13 West, in Forrest County, Mississippi. The site is bounded
by Scooba Street on the northeast, Gordon’s Creek and Corinne Street on the northwest,
U.S. Highway 49 on the southwest, and the N.Q. & N.E. Railroad (also known as the
Southern Railroad) on the southeast. The location and approximate boundary of the
original plant area are shown on Figure 1-1.

Aerial photographs depicting the site area were identified, obtained, and interpreted by
Aero-Data Corp. of Baton Rouge, Louisiana. A listing of identified aerial photographic
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coverage of the site is provided in Table 1-1. The aerial photographs were used to develop
the description of site operations provided in the following paragraphs.

The property comprising the former Gulf States Creosoting site is an irregularly-shaped,
elongated southwest/northeast property located within the City of Hattiesburg, Mississippi.
Creosoting and the associated storage and handling of bulk chemicals used in the ‘
creosoting process were confined to a Process Area located at the northeastern corner of the
site. This Process Area encompassed approximately 2.5 acres and was located in the area
currently bounded by Timothy Lane, Scooba Street, West Pine Street, and the N.O. &
N.E. Railroad. The portion of the site currently southwest of Timothy Lane between West
Pine Street and the Southern Railroad was historically used for the storage of either treated
or untreated wood. Subsequent to closure of the facility in approximately 1960, the
Gordon’s Creek channel was moved 200 to 300 feet to the northwest to allow for the
development of land along the extension of West Pine Street and an area at the western
edge of the property near Gordon’s Creek was cleared of trees, The shallow subsurface in
this area currently contains fill consisting of demolition rubble and waste materials, the
exact source of which is unknown. This area is referred to as the Gordon’s Creek Fill
Area, or simply the Fill Area, in this report.

The property was developed commercially beginning in approximately 1962, The original
plant area is currently occupied by several automobile dealerships, auto parts stores, a
beverage dealership, a convenience store, and other commercial operations. The Process
Area and wood storage areas have been regraded, covered with asphalt, and are no longer
evident (Weston, May 1990). Figure 1-2 is a map depicting the cuirent site features.

1.3.2 Site History and Operations

Creosoting operations are believed to have been conducted at the site between the early
1900s and approximately 1960 (Roy F. Weston 1990). Interviews with former employees
indicate that during the life of the facility, operations consisted of treating primarily cross-
ties in a single pressure cylinder. In an August 1994 deposition, a former plant supervisor
indicated that to his knowledge, the only preservative ever used at the site was creosote
(Deposition of Paul Davis Mabry, August 30, 1994). The major components of creosote
are listed in Table 1-2 (US EPA 1990).

Historical aerial photographs and Sanborn maps have been used to establish the former
locations of the various wood treating components. The following are among the
components identified within the Process Area: a seitling basin (or U-basin), boiler house, g
treating room(s), a dry kiln, preservative storage and working tanks, wood storage areas,
and an office. Locations of operational features are shown on a 1960 photograph provided
as Figure 1-3. Figure 1-4 shows current site features relative to 1960 site operational
features.

1.3.3 Previous Investigations

Previous investigations performed at the site, with corresponding reports cited, include the
following;

» January and March 1990 investigations by Roy F Weston for U.S. EPA (Soil Gas and
Soil Sampling, Roy F. Weston, Inc., May 1990);

* An October 1991 investigation by MDEQ (Site Inspection, Phase IT Report, MDEQ,
January 7, 1992);

MPEAZ]I0204R 7



- Table1-1
Identified Aerial Photographic Coverage

Former Gulf States Creosoting Site

Hattiesburg, Mississippi
Date - Scale Source (a)
9/3/37 1: 18,000 TOBIN
3/6/42 1: 20,000 NARA
37143 1: 20,000 NARA
4127152 1: 20,000 NARA
2129156 i: 11,670 NARA
3/2/58 1: 20,000 ASCS
3/21/60 1: 18,000 USGS
4/5/60 1: 18,000 USGS
8/8/62 1: 40,000 NOS
11/8/63 1: 24,000 UsGs
10/17/64 1: 20,000 ASCS
10/3/66 1: 24,000  GCAM
T 126082 1: 40,000 ASCS
2122196 1: 31,680 ADC

(a) Abbreviations stand for the following organizations and agencies:
TOBIN: Tobin Research
NARA: National Archives and Records Administration
ASCS: Agricultural Stabilization Conservation Service
USGS: United States Geologic Survey
NOS National Oceanic Service
GCAM: Gulf Coast Aerial Mapping
ADC: Aero-Data Corporation



Table 1-2

Major Chemical Components of Creosote

Former Gulf States Creosoting Site

Hattiesburg, Mississippi
Component Composition
Naphthalene 17.0
2-Methylnaphthalene 6.5
1-Methylnaphthalene 35
Biphenyl 1.9
Acenaphthylene 0.5
Acenaphthene 7.8
Dibenzofuran 5.2
Fluorene 6.0
Phenanthrene 194
Anthracene 2.5
Carbozole 5.1
Flucranthene 11.8
Pyrene 84
1,2-Benzanthracene/Chrysene 4.2
Total 99.8

(1) - US EPA 1990

10
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A May 1994 investigation by Environmental Protection Systems (EPS) (Phase IT Site
Investigation of the Former Gulf States Creosote Company Process Area, EPS, July
1994); : _

A June 1994 investigation by Bonner Analytical Testing Company (BATCO) (Letter to
Mrs. John D. Thomas re former Gibson’s Shopping Center property, BATCO, July 7,
1994);

An October/November 1994 investigation by BATCO (A Preliminary Subsurface
Investigation, Ryan Motors/RSCO Realty, BATCO, October 31 through November 3,
1994);

Two late-19935 three-dimensional resistivity surveys by American Remediation
Technology (Three-Dimensional Resistivity Survey, Courtesy Ford Facility, American
Remediation Technology, December 19, 1995 and Three-Dimensional Resistivity
Survey, West Pine Street Drainage Ditch Area, American Remediation Technology,
December 22, 1995); -

A May 1996 investigation by McLaren/Hart (Report of Investigative Activities,
McLaren/Hart, June 16, 1996 and Report of Investigative Activities, Supplemental
Information, McLaren/Hart, June 25, 1996); and

A June 1996 investigation by KMCC (no report issued; laboratory reports and boring
logs available).

Information from the investigations listed above was summarized in Section 2.3 of the
MDEQ-approved work plan. The summary included a map depicting sampling locations, if
available, and tabulated analytical data from previous investigations. Subsequent to the
preparation of the summary provided in the work plan, the following additional information
was received: -

A map of boring locations from the October/November 1994 BATCO investigation of
Ryan Motors/RSCO Realty property; and

A report from a June/July 1995 investigation by BATCO (Letter to Mirs. John D.
Thomas re former Gibson’s Shopping Center property, BATCO, September 14,
1995).

A copy of Section 2.3 from the work plan, updated to include additional information from
previous investigations, is provided as Appendix A.

MP&A -OIOMR l 3



2.0 Study Area Investigations
RI field activities were comprised of four specific tasks:

1. Stratigraphic Definition and Determination of Soil Properties
2. Delineation of Creosote-Impacted Subsurface Soils

3. Ground Water Investigations

4, Surface Soil Investigation

Procedures used to complete each of the above specific tasks are summarized in the
following sections of this report. Unless stated otherwise, field procedures were
performed as specified in the MDEQ-approved work plan. Analytical results and other
findings of the RI field activities are presented in Sections 3 and 4 of this report.

2.1 Stratigraphic Definition and Determination of Soil Properties

The purpose of this task was to more thoroughly characterize the site-wide stratigraphy and

to collect soil data necessary to assist in the evaluation of contaminant migration potential

and/or control. The task was accomplished by implementing a cone penetrometer testing

(CPT) program in conjunction with a conventional soil boring program. Additionally,

subsurface soil samples were collected and tested by an independent laboratory to

itennine the geotechnical and contaminant transport properties of various soil horizons
neath the site.

Three technologies were selectively used to physically probe the subsurface and allow
determination of subsurface soil characteristics: cone penetrometer iesting, Geoprobe
sampling, and conventional hollow-stem auger drilling. These three technologies are
briefly described in the following paragraphs.

Cone penetrometer testing (CPT) consists of measuring the in-place subsurface soil
properties of resistance to penetration (tip resistance), sleeve or frictional resistance, and
pore pressure. These physical parameters, plus the ratio of frictional resistance to tip
resistance, can be used to characterize subsurface soil types on a continuous basis. For
example, relatively high tip resistance (hard materials) and relatively low frictional
resistance (unconsolidated materials) are characteristic of sands and gravels, Alternatively,
relatively low tip resistance (soft materials) and relatively high frictional resistance
(consolidated materials) are characteristic of clays. Sands also exhibit relatively low pore
pressures, whereas clays have high pore pressures. Actual numerical correlations are
generally site-specific and are established by physically sampling and logging a
representative subset of the CPT push locations.

The equipment used in CPT consists of a truck containing the electronics, recording
equipment, and hydraulic push device; the hollow-stem rods; and the measuring cone. The
cone is a cylindrical steel device with a precision-machined cone-shaped head (thus the
name cone penetrometer). Strain gauges are mounted on the tip and sleeve of the cone for
measuring resistance in units of tons per square foot. The pore pressure is measured via a
porous ceramic filter and pressure transducer. The measured parameters are transmitted to
the truck via electrical signals carried by cables strung through the push rods. The push
rods are advanced at a continuous rate of 20 millimeters per second by a hydraulic press
located within the truck.

The Geoprobe is a direct push soil sampling device. The soil sampling barrel is closed and

sealed as it is advanced to the target sampling depth with hollow steel push rods and a
percussion hammer. At the target sampling depth, the sample barrel is opened and

MP&AZI-02A04R 14



advanced further to allow the collection of a discrete soil sample. The sample barrel
typically has a nominal diameter of one inch. The collected soil sample and push rods are
retrieved using a hydraulic jack.

Conventional environmental drilling consists of advancing hollow-stem augers to drill a
borehole. Samples are collected in advance of the augers by pushing samplers through the
hollow-stem using solid rods. This methodology is capable of producing larger diameter
boreholes and obtaining larger samples but also produces more wastes and surface
disturbance than Geoprobe sampling. :

2.1.1 CPT Program and Correlation Soil Borings

CPT and Geoprobe work was performed by Fugro Geosciences, Inc. of Houston, Texas;

hollow-stem auger drilling was performed by Technical Drilling Services, Inc. (TDS) of

Knoxville, Alabama. The following work was performed as part of the CPT/soil boring

program.

¢ 13 CPT pushes were advanced at locations shown on Figure 2-1 to define site
stratigraphy. A piezocone penetrometer was utilized to determine pore pressure
development as well as subsurface stratigraphy during penetration testing,
Stratigraphic pushes were advanced to depths of 60 feet or greater except for RST-10,
where dense sands resulted in refusal at a depth of approximately 38 feet below land
surface (bls).

¢ Standard penetration and piezocone data were obtained at all Rapid Optical Screening
Tool (ROST) pushes advanced within the Process Area and Fill Area. Locations of
ROST pushes are shown on Figure 2-2, ‘

¢ Six hollow-stem auger soil borings were advanced to depths ranging from 29 to 54 feet
at locations shown on Figure 2-1 for the purpose of installing ground water monitoring
wells. Soil borings were advanced adjacent to CPT pushes so that boring logs could be
used to correlate CPT findings.

s Seven Geoprobe borings were advanced in the Fill Area for the collection of soil
samples to correlate ROST findings. Logs of borings were generated for comparison
with CPT results.

Additional information on CPT methodology is provided in Appendix B. CPT logs and
soil boring logs are provided as Appendices C and D, respectively. The resulis of the
CPT/soil boring program are presented in Section 3.3.2 of this report. -

2.1.2 Geotechnical Testing

Seven subsurface soil samples were collected for laboratory geotechnical testing. The
samples were collected from soil borings SB-01, SB-02, and SB-04 from three major soil
horizons identified within the uppermost 75 feet beneath the site. Laboratory testing was
performed by Eustis Engineering Company, Inc. of Metairie, Louisiana. All geotechnical
soil samples were tested to determine the following properties:

¢ Unified Soil Classification System (USCS) classification (ASTM method D 2487-93);
initial moisture content (ASTM method D 2216-92);

dry and wet density (ASTM method D 698-91);

initial void ratio (ASTM method D 698-91);

initial percent saturation (ASTM method D 698-91);

specific gravity (ASTM method D 854-92);
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e grain size (ASTM method D 422-63);
' organic content percentage (ASTM method D 2974-87); and
¢ initial porosity (ASTM method D 698-91).

In addition, all cohesive samples were tested for coefficient of permeability (ASTM method
5084-90) and Atterberg limits (ASTM method 4318-93). Laboratory geotechnical reports
are provided in Appendix E. The results of geotechnical testing are presented in Section
3.4 of this report. _

2.2 Delineation of Creosote-Impacted Soils

The purpose of this task was 10 delineate the vertical and lateral extent of creosote-impacted
soils within the Process Area and Fill Area. The task was accomplished by utilizing the
ROST system as a subsurface screening tool and collecting and analyzing subsurface soil
samples to correlate ROST results and obtain constituent-specific data.

2.2.1 ROST Program

The Rapid Optical Screening Tool (ROST) technology is designed to provide rapid
sampling and real-time analysis of the chemical characteristics (primarily aromatic
hydrocarbons, including creosote) of subsurface soils on a continuous sampling basis.
The ROST system employs a wavelength-tunable, high energy pulsed ultraviolet laser
combined with a sapphire window and fiber optic transmission/receiving cables to sense
the absence or presence and relative concentration of aromatic hydrocarbons in the soil.
The system works on the principle that aromatic organic substances contain compounds
which fluoresce when excited by ultraviolet light, and that the fluorescence intensity is
proportional to the contaminant concentration. The instrument output is relative to a
synthetic standard and is expressed as a percentage of full-scale response to the standard.
Relative insitu soil concentrations of site contaminants are determined by comparing the
ROST response outputs to actual measured soil concentrations. The ROST system has
been proven and is well-established for determining the presence or absence of creosote
andha;lso the relative total concentration of contaminants of concern (i.e., low, medium, or
high).

Within the Process Area, ROST pushes were advanced at 29 locations on an approximate
100-foot grid pattern, exclusive of buildings and other structures (see Figure 2-2). The
work plan specified that ROST pushes within the Process Area would be advanced to
depths of 25 feet based on the depth to ground water, estimated to be between 17 and 21
feet bls. Once in the field however, a decision was made to advance pushes to the top of
the competent clay layer underlying the first water-bearing zone to allow mapping of the
clay unit; to determine the presence/absence of creosote on top of the clay layer; and to
define the vertical extent of creosote, where present, in the clay. Within the Process Area,
the top of the clay was encountered at depths ranging from 30 to 45 feet bls.

A total of 27 ROST pushes were advanced within the Gordon’s Creek Fill Area at locations
depicted on Figure 2-2. Due to site access limitations, a true grid pattern was not practical;
however, good overall coverage of the Fill Area was achieved. Once again, although the
work plan specified that most pushes would be advanced to depths of 25 feet with a limited
number advanced to 45 feet, nearly all pushes were advanced to depths of 45 feet or more

to determine/document the presence of a continuous, competent, underlying clay layer.
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ROST logs are provided as Appendix F. A discussion of the ROST results is provided in
‘Sections 4.1.1 and 4.2 of this report.

2.2.2 Correlation Soil Sampling

Subsurface soil samples were collected for laboratory chemical analysis. Results of this
sampling were used to correlate ROST system responses to actual chemical concentrations
in soil. The MDEQ-approved work plan required the collection of correlation samples at a
minimum of 20% of ROST locations.

A total of 10 correlation soil samples were collected at seven ROST locations within the
Process Area (24% of all locations). Samples from within the Process Area were collected
using a CPT piston-type soil sampler. A wtal of eight samples were collected at seven
ROST locations within the Fill Area (26% of all locations). Due to limited accessibility,
samples from within the Fill Area were collected using an ATV-mounted Geoprobe. The
locations of correlation soil samples are depicted on Figure 2-3.

All correlation soil samples were analyzed for US EPA's Target Compound List (TCL)
volatile and semivolatile constituents. Due to the nature of the Fill Area (i.e., fill of
unknown origin), a single sample from the Fill Area was also analyzed for pesticides and
PCBs. A discussion on the comparison of ROST and laboratory results is provided in
Sections 4.1.1 and 4.2 of this report.

2.3 Ground Water Investigations

The purpose of this task was to develop a basic understanding of shallow ground water
flow direction and velocity, to determine the presence of site-related constitvents in ground
waier, and to evaluate the potential for migration of any identified constituents. The task
was accomplished by implementing a ground water investigation to determine ground water
quality, ground water flow direction and gradient, and aquifer characteristics.

2.3.1 Monitoring Well Installation and Development

The work plan called for the installation of five to six new ground water monitoring wells
as part of the ground water investigation. Proposed well locations were selected to provide
site-wide coverage and 1o allow for the evaluation of ground water quality near the site
boundary. Four new monitoring weils (MW-01, MW-03, MW-04, and MW. -05) were
installed during the RI at locations depicted on Figure 2-4.

Wells were not installed at the two remaining proposed locations due to unanticipated field
conditions, Borimg-SB-02 was advanced at the western corner of Ryan Chevrolet’s rear
parking lot (see Figure 2-1), The boring was drilled and continuously sampled o a depth
of 54 feet bls. No sand layers or other saturated permeable zones were encountered durin g

illing and logging activities. Upon removal of the entire hollow-stem auger string from
the borehole, no water entered the borehole. CPT push CPT-02, advanced to a depth of 60
feet adjacent to boring SB-02, confirmed that no sand was present within the soil column at
this location. Because no saturated permeable materials (i.e., water-bearing zones) were
present, a well could not be installed.

Boring SB-06 was advanced at the eastern corner of the Courtesy Ford Body Shop (see
Figure 2-1). Soils within the upper 19 feet bls exhibited brown-black staining and a
creosote odor and contained pockets of brown oily material. Because the presence of soils
impacted to this degree was not anticipated at proposed well locations, the drillers were not
equipped to install surface casings (i.e., they did not have appropriately-sized augers or
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surface casing on site). Because no means were available to seal off the affectad portion of 7~
the s0il column, no well was installed at this location. In addition, this proposed well

location was described as “optional” in the work plan because of the existence of four

nearby wells. : -

Wells were constructed as specified in the work plan, Screen lengths for the new wells
range from 5 10 20 feet, depending on the thickness of the first water-bearing zone. Due to
their locations in high traffic areas (i.e., in parking lots or along roadways), wells were
completed at grade with water-tight, flush-mount manhole covers. Well completion
information is summarized in Table 2-1. Well construction diagrams are provided in -

-~ Appendix G.

Upon completion, wells were developed to remove sediment and to facilitate the collection
of samples which were representative of ground water within the screened material. Wells
were developed by pumping until ground water was visually sediment-free,
Approximately 55 gallons of water (one full drum) were removed from each of wells MW-
01, MW-04, and MW-05. Well MW-03 was pumped dry several times; approximately 30
gallons of water were removed from the well.

2.3.2 Water Level Measurements

Prior to ground water sampling, well caps were removed from all monitoring wells to
allow water levels in wells to equilibrate to atmospheric pressure. Water levels in wells
were then measured using an electronic water level indicator. The four existing wells within
the Process Area were checked for the presence of dense non-aqueous phase tiquid using
cotton string and a brass weight. [At wood treating sites, creosote is often present as a
separate phase oily liquid. Because most creosote constituents are more dense than water,
this separate phase liquid sinks and sometimes collects at the base of a well or aquifer.
This liquid is therefore commonly known as dense non-aqueous phase liquid, or DNAPL.]

2.3.3 Ground Water Purging and Sampling

Prior to sampling, wells were purged to remove stagnant water. Purging was performed
with disposable bailers. During purging, the volume of water removed was recorded and
the temperature, pH, and specific conductance of the water were monitored. Well purging
was considered complete when these parameters had stabilized and a minimum of three
well volumes had been removed.

Ground water samples were collected our ng and two of four existing

wells. Samples of the DNAPL in wellg MW-1 And ere collected in lieu of water
samples. Samples were poured directly Trom bailers into clean, laboratory-supplied sample
containers. The order of collection was volatiles, semivolatiles, cyanide, and metals.

Ground water samples were analyzed for TCL volatile and semivolatile constituents and

Target Analyte List (TAL) inorganics; DNAPL samples were analyzed for TCL volatile and —>
semivolatile constituents. Ground water sampling records are provided as Appendix H.

2.3.4 Slug Tests

Slug tests were performed at the four new and two existing wells (all wells not containing
DNAPL) to estimate a range of hydraulic conductivities for the first water-bearing zone.
Initially, the water level in a well was measured to determine the static water level, An In-
Sitn TROLL 4000 datalogger/probe was lowered to the base of the well, then raised
approximately three feet. Once the well equilibrated, a rising head (“slug out”) test and/or a
falling head (“slug-in”) test were performed at each of the six wells tested.

MP&A-D204R 22
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In a falling head test, a solid PVC “slug” of a known volume was lowered beneath the
water’s surface, Causing an instantaneous increase in the water level, and the slug test was
begun. In a rising head test, the process is reversed (i.e., the test is performed while the
well is recovering from the removal of a slug from the well). During the tests, the
datalogger recorded water levels with respect to time until the well had recovered to static or
near static level. - .

2.4 Surface Soil Investigation

The purpose of this task was to collect soil samples for laboratory analysis from unpaved
areas to determine the presence/absence of creosote constituents in near surface soils. The
task was accomplished by collecting and analyzing soil samples within the upper 12 inches
bls in exposed (i.e., unpaved or uncovered) areas.

A total of 18 surface soil samples were collected on a grid pattern at a frequency of ,
approximately one per each 40,000 square feet of exposed area. Samples were collected
from the 0- to 12-inch depth interval using a stainless steel hand auger and were analyzed
for TCL semivolatile compounds. Surface sample locations are depicted on Figure 2-5,



3.0 Environmental Setting of Study Area
3.1 Climate

The climate of Forrest County is humid and semitropical, and is characterized by long, hot
summers and cool, fairly short winters. Precipitation is moderately heavy throughout the
year, with average annual rainfall in the County approximately 58 inches. In winter the
average emperature is 51 degrees F, and the average daily minimum is 39 degrees. In
summer the average temperature is 81 degrees, and the average daily maximum is 92
degrees. Prevailing winds are from the south (U.S. Department of Agriculture, April
1979).

3.2 Topography and Drainage
3.2.1 Regional Topography and Drainage

All of Forrest County lies within the Pine Hills physiographic region. The topography of
the area is that of a gently southeastward-sloping plain dissected by a series of parallel,
southeastward-flowing rivers or streams. These rivers or streams have eroded broad
terraced valleys which are separated by ridges known as cuestas. These ridges, or series of
hills, typically exhibit steep northeasterly and gentle southwesterly slopes.

The City of Hattiesburg is located on the northeastern slope of a ridge formed by the Bouie
and Leaf Rivers on the northeast and Black Creek on the southwest. This northeastward-
facing slope is relatively steep, although somewhat modified by the terraces of the Bouie
and Leaf Rivers (Foster 1941). Elevations in the Hattiesburg area range from greater than
350 feet msl at the crest of the divide between the Bouie/Leaf Rivers and Black Creek o
approximately 130 feet immediately adjacent to the Leaf River. The City of Hattiesburg,
including the site, is built upon the lowermost of the high terraces of the Leaf River, which
has an elevation of approximately 175 feet msl (Foster 1941). _

Hattiesburg is situated at the convergence of the Bouie and Leaf River valleys, which
average about two and four miles in width, respectively. The confluence of the Bouie and
Leaf Rivers occurs at the northeastern comer of the city; the Leaf River then continues
flowing in a southeasterly direction some 70 miles to its mouth, the confluence with the
Chickasawhay River. The two rivers combine to form the Pascagoula River, which flows
south and eventually empties into the Gulf of Mexico.

3.2.2 Site Topography and Drainage

Figure 3-1 is a topographic map of the site prepared from a 1996 aerial survey by Atlantic
Technologies of Huntsville, Alabama. The map indicates that present site elevations range
from approximately 194 feet msl along a topographic ridge or divide in the north central
portion of the site to 176 feet msl within the Gordon’s Creek channel at the western edge of
the site. 'The topographic divide for the site is located approximately 300 to 400 feet
southwest of Timothy Lane and runs parallel to Timothy Lane. The ground surface
southwest of this topographic divide slopes gradually from east to west, toward Gordon’s
greek. Northeast of the divide, the ground surface slopes northeastward toward Scooba
treet.
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Figure 3-2 is a topographic map re-created from a 1957 survey (revised 1960) by R.L.
Morrison Construction Engineers of Hattiesburg, Mississippi. The map shows that the
topographic divide in the north central portion of the site existed prior to closure of the
piant, and that the general site topography today is much as it was 40 years ago. The
following three features have changed noticeably since the 1957/1960 map was prepared:

* Gordon’s Creek was re-channelized on the southern portion of the site. This has been
confirmed by a review of historical aerial photographs;

¢ amounded area indicative of filling activities is present between Gordon’s Creek and
West Pine Street just north of the drainage ditch leading to the creek; and

e ageneral elevation increase occurred in the area between Gordon’s Creek and West

Pine Street.

Surface drainage from the site flows to two separate and distinct drainage basins. The first
is a drainage basin created by a system of ditches and culverts, including the Southern
Railroad ditch immediately adjacent to Courtesy Ford, which flow eastward toward the
Leaf River. The second is a drainage basin created by Gordon’s Creek which flows
northward from the site and eventually turns east toward the Leaf River. Drainage from the
block occupied by Courtesy Ford and physically defined by the centerlines of West Pine
Street and Timothy Lane drains to the east toward the Leaf River via the ditch and culvert
system; the remainder of the site drains westward to Gordon’s Creek. Current site
drainage is depicted on Figure 3-3. Examination of the 1957/1960 topographic survey
indicates this same drainage pathway existed during site operation with the exception that
the drainage basin created by the easterly flowing ditch and culvert system may have
extended several hundred feet further southwest beyond Timothy Lane.

Two significant discoveries were made during the topographic survey review. First,
topographic surveys provide evidence of suspected filling adjacent to Gordon’s Creek
during redevelopment of the site in the early 1960s. Secondly, although the Fill Areais ata
lower elevation than the Process Area, there is historical evidence of a topographic and
surface drainage divide between the two areas;
not have been deposited by surface drainage

adjacent to Gordon’s Creek could therefore
from the Process Area.

3.3 Geology

3.3.1 Regional Geology

affected materials in the shallow subsurface .~

Forrest County is underlain by a great thickness of massive clay, silt, and clayey fine-
grained sand of Miocene age (10 to 25 million years old), and gravelly sand probably of
Pliocene age (}to 10 million years old). Pleistocene (less than 1 million years old) high
terrace deposits and Recent low terraces/alluvium are present within and adjacent to the
major strearn beds. In descending order, the formations typically encountered within the
upper 1,000 feet beneath Forrest County are:

Formation
Low terraces/alluvium
High terraces
Citronelle
Pascagoula
Hattiesburg
Catahoula

MPEA2]02004R
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Miocene
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Due to the complex depositional and erosional history of the area, the younger formations
(late Miocene through Recent) are absent in many locations,

The Catahoula formation does not ouicrop in Forrest County, but has been reached by
numerous wells at depths of 170 to 250 feet in Hattiesburg.” The formation consists of
beds of sand and/or gravel separated by clay layers (Shows 1970). The sands are typically
white to grag in color and fine to medjum grained, and are frequently semi-consolidated to
consolidated. ' ' :

Outcrops of the Hattiesburg formation in the Leaf and Bouie River bluffs consist of a
massive clay between 150 and 200 feet thick (Foster 1941). Numerous geological logs of
borings in the Hattiesburg area indicate a clay layer 120 to 200 feet thick in the interval
between the elevations of approximately 150 feet above and 50 feet below msl, The
massive Hattiesburg clay is described as blue-gray at or near the surface and light chocolate
brown in deeper test holes. The Pascagoula formation overlies the Hattiesburg formation
?nd has many of the same characteristics, making it difficult to distinguish between the two
ormations.

The Citroneile formation is only present in the uplands of Forrest County as blanket
deposits at or near the peaks of cuestas. These deposits are considered by some to be high
terrace deposits (Foster 1941). The sands, gravels, and clays of this formation are usually
brightly colored due to intense weathering.

Pleistocene high terrace deposits were formed by the erosion, reworking, and deposition of
Citronelle deposits on stream-cut tetraces at a time when stream levels were 75 to 150 feet
above their present channels. These deposits are comprised of interbedded sands, gravels,
and clays, and are extremely discontinuous. Subsequent to the deposition of high terrace
deposits but also during the Pleistocene epoch, streams cut far beneath their current flood
plains in many valleys. Low terrace and alluvial deposits formed by the filling of these
channels with sand and gravel (Brown 1944).

3.3.2 Site Geology

Although numerous borings were advanced at the site prior to RI activities, the large
majority of these borings were terminated at depths of 20 feet or less. Because of the

limited number of deeper borings, the thickness and lateral continuity of water-bearing

zones and confining layers beneath the site were not determined through previous
investigations. The purpose of the CPT and soil boring program impiemented during the
RI was to more thoroughly characterize the site-wide stratigraphy, particularly the presence
and geometry of shallow sand bodies and confining clay layers.

The results of subsurface RI activities were evaluated in conjunction with subsurface
information obtained through previous studies. Results indicate that the sediments :
encountered within the upper 75 feet bls are most likely comprised of high terrace deposits
and the upper portion of the massive Hattiesburg clay. The presence of high terrace
deposits at the surface is consistent with published reports (Foster 1941). The top of a
hard clay was encountered in all borings or CPT pushes at elevations ranging from 145 to
165 feet msl. Published reports and geologic boring logs from wells in the Hattiesburg
area indicate that this is roughly equivalent in elevation to the top of the massive
Hattiesburg clay. Up to 37 feet of competent clay was penetrated (in CPT push CPT-01A);
no borings or CPT pushes fully penetrated the clay layer, which is reported to be between
120 and 200 feet thick in the Hattiesburg area (Brown 1944), '
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‘Figure 3-4 depicts the locations of cross-sections generated using site subsurface data.
Cross-sections A-A’, B-B’, and C-C’, constructed through the Process Area and former
wood storage area, are included on Figure 3-5; cross-sections D-D’ and E-E’, constructed
through the Fill Area, are included on Figure 3-6. These cross-sections show the geology
of the Process Area and the Fill Area to be significantly different. The geology of the two
areas is described in detail in the following sections. ' :

Process Area Geology

The Process Area is underlain by three major units. These units are, in descending order:
1. an upper silty clay, 20 to 25 feet thick;
2. the first water-bearing zone, a sand channel with a maximum thickness of 20
feet; and
3. an underlying clay aquitard at least 15 to 20 feet thick.

The upper unit is a light gray and tan silty clay which is moist, stiff to very stiff, and
exhibits abundant orange and red mineral staining. Within the former Process Area (i.e.,
the area currently bounded by Timothy Street, West Pine Street, Scooba Street, and the
Southern Railroad ditch), the unit ranges in thickness from 20 1o 25 feet. CPT logs show
the upper clay to be continuous throughout the Process Area, with only thin, discontinuous
zones of sandy clay (indicated by slightly higher CPT tip resistance) interrupting the unit,

The first water-bearing unit beneath the Process Area consists of white to light gray sand
which is saturated, fine to medium grained, and dense. A thin gravelly zone (sand with
pea-size or smaller gravel) is typically present at the base of the sand body. The unit
exhibits a geometry (i.e., shape) typical of channel deposits and ranges in thickness from 6
feet to just over 21 feet beneath the Process Area (see section B-B’ on Figure 3-5). Its
upper surface is relatively flat, while its lower surface becomes concave upward as the unit
pinches out o the west. Figure 3-7 is a contour map on the bottom of the sand/top of the
underlying clay, with a cross-section depicting the channel-type characteristics of the sand.

The Figure 3-7 contour map and the three Figure 3-5 cross-sections show the Process Area
sand channel to trend southwest to northeast, parallel to the long axis of the site. The
channel pinches out in a westerly direction; no sand was present in CPT pushes CPT-02,
CPT-05, or CPT-06 at elevations correlative to the channel in the Process Area. Figure 3-6
cross-sections show that the Process Area sand does not extend beneath the Fill Area. The
extent and geometry of the sand body to the east (toward the Southern Railroad) and north
(across Scooba Street) are not known.

The underlying clay is a gray t brown silty clay which is dry and hard. The characteristics
of this clay unit cerrespond with published descriptions of the massive Hattiesburg clay.
The upper surface of the clay beneath the thickest portion of the sand channel is penetrated
at an elevation of approximately 150 feet msl; the clay is encountered at progressively
higher elevations as the overlying sand channel pinches out.

Fill Area Geology

The upper 20 to 25 feet beneath the Fill Area consists of interbedded sands and clays,
making the geology of the area more difficult to define than that of the Process Area. As
shown on the two Figure 3-5 cross-sections, the sandiest section of the Fill Area deposits
is located immediately adjacent to Gordon’s Creek. Beneath the creek’s eastern bank, a
clay layer separates two shallow sandy zones. The upper sand and the top of the
intervening clay can be observed in outcrop on the cut bank of Gordon’s Creek. Both sand
units pinch out to the east of the Fill Area. At the eastern edge of the site (i.e., along the
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Southern Railroad right-of-way), the only sand present within the uppermost 60 feet bis is
the channel sand which extends northward to the Process Area.

A stiff clay layer is encountered beneath the second sandy zone in the Fill Area. This clay
is encountered at approximately the same elevation (155 to 165 feet ms?) and exhibits the
same characteristics as the underlying clay in the Process Area, and is believed to represent
the top of the massive Hattiesburg clay. This clay unit is continuous beneath the entire area
formerly occupied by the Gulf States Creosoting plant,

3.4 Soils

As described in Section 2.1.2, seven subsurface soil samples were collected and submitted
for laboratory geotechnical testing during the RI. Samples were collected from the three
major and distinct soil horizons from borings advanced at the north end (SB-01), south end
(3B-04) and central portion (SB-03) of the site. Results were evaluated 1o compare the
properties of each zone tested and to determine if soil properties varied spatially within the
same zone. The results of geotechnical testing are summarized in Table 3-1.

Test results indicate that the properties of soil samples collected from the same zones at
different locations were very comparable. Samples collected from the upper and lower
clays were similar except that reported densities were slightly higher in the upper clay, and
the organic content percentage in lower clay samples was roughly twice that reported for
upper clay samples. Vertical permeabilties of samples collected from both clay zones
ranged from 2.5 x 10 t0 3.7 x 107 centimeters per second (cm/sec), indicating that both
zones are relatively impermeable. The sand sample collected from SB-03, located at the
edge of the sand channel was not nearly as well sorted as the sand sample from SB-01.

3.5 Hydrogeology
3.5.1 Regional Hydrogeology

Southern Mississippi is underlain by several thick Miocene-age aquifers, namely the
Catahoula, Hattiesburg, and Pascagoula aquifers. These aquifers consist of thick beds of
sand or gravel separated by clay layers. Due to difficulties separating the Hattiesburg from
the underlying Catahoula or the overlying Pascagoula, these units are frequently referred to
as “Miocene aquifers” and not designated by individual formation. The Miocene aquifers
are capable of yielding large volumes of water to wells (Shows 1970).

In the southern portion of Forrest County near Camp Shelby, water supply wells are
primarily screened within two sands of the Hattiesburg formation. These sands pinch out
updip and in the direction of Hattiesburg; at Hattiesburg, the Hattiesburg formation is
comprised of a massive clay layer containing some thin, discontinuous sandy zones. The
underlying Catahoula sandstone, comprised of interbedded clay, sand, sandstone, and
gravel, is the principal source of ground water within the Hattiesburg area.

Other aquifers in Forrest County include sand and gravel deposits of the Citronelle
formation, high and low terrace deposits, and alluvium. The lower portions of the
Citronelle and high terrace deposits are typically saturated and capable of yielding water to
shallow wells and springs. However, due to their Limited areal extent and seasonally low
water tables, these formations are not capable of yielding large perennial supplies. The
Leaf River alluvium is hydrologically connected with area streams, and is reported to
contain a large, undeveloped source of ground water (Brown 1944),
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3.5.2 Site Hydrogeology

Two distinct shallow aquifer systems are present within the upper 75 feet beneath the site.
The first consists of the Process Area channel sand, whose physical characteristics were
discussed in detail in Section 3.3.2. The second is comprised of the sandy zones beneath
the Gordon’s Creek Fill Area. As the sandy zones beneath the two areas are separated
from one another by zones comprised of clay, ground water occurrence and conditions are
addressed separately in the following sections. :

Process Area Ground Water

During the R, as well as during previous investigations, the Process Area sand channel
has been observed to be saturated from its top to base. Due to insufficient ground water
monitoring data, it is not known how water levels in the sand channel are affected by
seasonal fluctuations in precipitation. The source of ground water recharge to the sand
channel is not known, but recharge is suspected to be via infiltration of precipitation
through the upper clay in unpaved or uncovered areas located southwest of the site.

The July 1994 Phase 1I Site Investigation Report by EPS stated that top-of-casing
elevations at four Process Area monitoting wells (MW-1 through MW-4) were established
by a level survey conducted by EPS personnel on May 27, 1994. Elevations were

_ established relative to an assumed site benchmark datum of 100 feet. The depth to ground

water in the wells ranged from 16.70 feet to 19.72 feet below top of casing. Based on the
ground water elevation data calculated by EPS, the general ground water flow was depicted
as being to the southwest (toward Gordon’s Creek) at a gradient of 0.01 feet per foot.

Subsequent to the installation of four new monitoring wells during the RI, top-of-casing

elevations were established at the four new wells and re-established at the four existing

wells. Surveying was performed by Shows, Dearman, and Waits (SD&W), licensed

professional land surveyors in the State of Mississippi. Elevations were established .
relative to the North American Vertical Datum of 1988 (NAVD 88) with respect to mean sea

level,

A comparison of elevation data from the two surveys is presented in Table 3-2. The survey
data indicate significant discrepancies in the relative elevations from the two Surveys.
Because of these discrepancies, SD&W personnel were directed 1o re-survey top-of-casing
elevations at the four Process Area wells. The results of the second SD&W survey were
consistent (i.e., within 0.03 feet) with those from the original SD&W survey. i

Figure 3-8 is a potentiometric surface map constructed using water level data obtained on
March 11, 1999. -The map shows that ground water within the channel flows to the east,
or in the opposite direction asserted in the July 1994 EPS report. Ground water elevations
in the channel ranged from 177.93 feet msl at the southern end of the site in MW-04 o
171.86 feet msl in the Process Area in MW-1 (see Table 3-3). The ground water gradient
in the channel, except within the Process Area where it is slightly flatter, is approximately
0.01 feet per foot. .

The depiction of ground water flow within the sand channel as being to the east instead of
west is consistent with the geometry of the sand channel for the following reasons:

1. As shown on Figure 3-7, the base of the sand channel dips to the east-
northeast. Flow within a sand body typically follows the dip of the top of the
underlying aquitard; and

2. The sand channel pinches out to the west, making the flow of ground water
within the channel to the west physically impossible.
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Table 3-2
Comparison of Surveyed Top of Casing Elevations
Process Area Wells

Former Gulf States Creosoting Site
Hattiesburg, Mississippi

1994 EPS 1997 SD&W
Top of Casing Top of Casing Elevation Relative Elevation
MW-1 99.20 188.98 89.78 0.00
MW-2 97.64 189.71 92.07 -2.29
MW-3 99.33 188.19 88.86 - 0.92
MW-4 98.62 191.42 92.80 -3.02

(a) Referenced to an arbitrary on-site benchmark assumed to be 100.00 feet
(b) Referenced to the North American Vertical Datum of 1988 (NAVD 88) and reported
with respect to mean sea level.

(c) Assumes identical elevations for top of casing at MW-1
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Well
MW-1
MW-2
MW-3
MW-4
MW-01
MW-03
MW-04
MW-05

Notes:

Table 3-3
Summary of Ground Water Elevation Data

Former Gulf States Creosoting Site
Hattiesburg, Mississippi
ZD’ 3/11/97
Top of Casing 3/11/97 Ground Water
Elevation (ft}  WaterLevel (@)  Elevation (ft.)
188.98 17.12 171.86
189.71 17.55 172.16
188.19 16.11 172.08
191.42 19.10 172.32 |
186.14 12.43 173.71
189.24 1354 ! 175.70
191.28 1335 177.93
191.59 19.47 172.12

Elevations are referenced to the North American Vertical Datum of
1988 (NAVD 88) and are reported with respect to mean sea level,
(a) Feet below top of well casing

43

Iﬁ‘l')./

11



This new finding regarding the direction of site ground water flow sigaificantly changes the
conceptual site model, resulting in the need for additional data collection. Additional data
needs are addressed in Section 5.2 of this report.

Slug test data from the four new wells were analyzed uvsing the Cooper, Bredehoeft,
Papadopulous method for fully penetrating wells in confined aquifers. The results of slug
test analyses are summarized in Table 3-4; slug test data are provided in Appendix I, Data
from slug tests performed at Process Area wells MW-3 and MW-4 were not analyzed due
to uncertainty regarding borehole geology and well construction; slug test data from these
wells, however, are provided in Appendix I,

Hydraulic conductivities estimated via slug test analyses ranged from 3.8 x 10™ cm/sec to
2.1 x 10? cm/sec (1.1 ft/day to 5.9 ft/day). These values are consistent with published
values for sandy aquifers. Using this range of hydraulic conductivity values, an assumed
effective porosity of 30%, and a gradient of 0.01 feet per foot, calculated linear ground
water flow velocities in the sand channel range from 0.04 to 0.2 feet per day.

Fill Area Ground Water

Two separate shallow water-bearing zones were identified beneath the Fill Area during the
RI. As stated in Section 3.3.2, both sandy zones pinch out to the east of the Fill Area. The
upper two to four feet of the upper sandy zone were dry to slightly moist, while the lower
portion of the upper sand above the intervening clay layer was saturated. In boring
GEO/SB-05, which was advanced adjacent to RST-41, the upper portion of the second
sand was sampled and logged and was observed to be saturated.

Prior to the RI, the shallow geology beneath the Fill Area had not been characterized

adequately to plan for the installation of ground water monitoring wells. Because no wells

are present in the Fill Area, neither ground water elevation data nor aquifer testing data are

th]scu.rre.ntly available for this area. Additional data collection is addressed in Section 5.2 of
report

3.5.3 Ground Water Use

Section 2.B.IV of the document Guidance for the Remediation of Uncontrolled Hazardous
Substance Sites in Mississippi (MDEQ 1990} states that ground water use within one mile
of impacted areas must be determined. As part of the RI, searches of the two known
Mississippi water well databases were performed to evaluate ground water usage in the
vicinity of the site.

The U.S. Geological Survey (U.S.G.S.) and the MDEQ Division of Land and Water
maintain computerized databases of ground water wells in the State of Mississippi. Both
databases provide information on welis such as owner, date drilled, use, depth, and
screened interval. Searches of the U.S.G.S. and MDEQ listings were conducted in May
and June 1997, respectively, to obtain information on the presence, locations, depths, and
usage of water wells in the vicinity of the site. Copies of the printouts from the two
searches are provided as Appendix J. '

The search of the U.S.G.S. database reported the presence of six wells within a one-mile
radius of the Process Area and Fill Area. These wells are listed in Table 3-5; their locations
are shown on Figure 3-9. Four of these wells are categorized for domestic use, one for
stock, and one for industrial use. Only one well, a domestic well screened from 115 to 120
feet below grade and located approximately 3,000 feet southwest of the Fill Area, is
screened at a depth of less than 300 feet (i.e., above the massive Hattiesburg clay). The

MPEA2L-C204R 44

t



MW-03

MW-04

MW-05

Former Gulf States Creosoting Site
Hattiesburg, Mississippi

Aquifer
Thickness
(feet)

9.8
3.8
1.8

15.5

Table 3-4

Summary of Slug Test Ra;ults

Hydraulic Conductivity
(cm/sec)
Low High

6.4x 10" 1.8x10°

3.8 x 107 7.8x 10

7.5 x 10* 8.6 x 10

1.1x10? 2.1x 107

Transmissivity (ft%/day)
Low High
17.7 | 49.7
4.1 84
38 4.4
479 9.4

Note: Data from slug tests performed at Process Area wells MW-3 and MW-4 were not
analyzed due to uncertainty regarding borehole geology and well construction.
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current status and use of this well are unknown; the well is, however, located hydraulically
upgradient of the site.

. Unlike the U.S.G.S. database, which provides well locations by latitude and longitude, the
MDEQ database provides only the Section, Township, and Range in which a well is
located. It is therefore impossible to know which, if any, wells listed in the MDEQ
database are located within a one-mile radius of the site.” The search of the MDEQ listing
identified four wells which, based on their Section, Township, and Range, could possibly
be within one mile of the site; these wells are listed in Table 3-5. Two of the wells are
reported to be screened above the top of the Hattiesburg clay, with total well depths of 32
and 60 feet; the use of these wells is designated as “Home”, The locations and current
status/use of these wells are unknown,



4.0 -Nature_ and Extent of Affected Media
4.1 Process Area

Data from site characterization activities conducted to determine the nature and extent of
affected media within the Process Area include ROST data, subsurface soil data, and
ground water data.

4.1.1 Subsurface Soils

ROST and subsurface soil analytical data indicate that creosote-impacted soils within the
Process Area are confined to areas beneath and/or immediately adjacent to former wood
treating operational features. These features, as identified from historical Sanborn maps
and aerial photographs, include a settling basin, storage tanks, treating and creosote
blending areas, and an oily sump. Former wood treating operational features were limited
to an area currently bounded by Timothy Street on the southwest, the Southern Railroad
ditch on the southeast, Scooba Street on the northeast, and a line roughly parallel to and
approximately 200 feet east of West Pine Street on the northwest,

Figure 4-1 presents four ROST cross-sections through the Process Area, Cross-section F-
F’ is situated approximately 100 feet west of the area which once contained wood treating
operational features. Logs of ROST pushes along section F-F’ show essentially no
fluorescence from the land surface to total depth. This lack of response is indicative of
“clean” soils, i.e., soils not containing aromatic hydrocarbons. Cross-section G-G’ runs
immediately along the western boundary of the former operations area. Logs from some of
the pushes along this section (RST-56, -27, -30A, and -12) indicate clean soils, while
others (RST-55, -23, and -09A) are indicative of marginally affected soils. Note that push
RST-22 met refusal at a depth of approximately 12 feet, indicating the presence of a
subsurface obstruction in the vicinity of the former treating room. '

Cross-section H-H’ runs through the center of the former operations area. The entire log
for RST-54 and the log for RST-11 above the saturated zone are indicative of clean soils,

‘while logs for the remainder of the pushes in the section indicate the presence of creosote-

impacted soils. This section shows that the southern boundary of affected soils is located
between pushes RST-11 and RST-21, and that soils are becoming less affected near the
northern edge of the former operations area near Scooba Street. Cross-section I-I’ runs
along the eastern boundary of the former operations area. RST-53 establishes the presence
of clean soils 1o the south, while logs of other pushes indicate the presence of soils ranging
from marginally affected (RST-14 and -30) to affected (RST-01 and -10).

- Ten subsurface sil samples were collected at locations adjacent o seven ROST pushes in -

the Process Area. Sample locations and depths were selected to determine constituent
concentrations in soils falling into one of three ROST categories: 1) unaffected: 2)
marginally affected; and 3) affected. Subsurface soil samples were analyzed for TCL
volatile and semivolatile constituents.

Subsurface soil analytical data are summarized in Table 4-1. Laboratory reports are
provided as Appendix K. No target constituents were reported above laboratory limits of
quantitation in samples collected from CPT/SB-01, -03, or -06, collected adjacent to RST-
12, -33, and -29/29A, respectively. Target constituents reported in the remaining samples
consisted primarily of PAHS, with naphthalene and phenanthrene detected at the highest
concentrations. Several phenolic compounds were reported, as were extremely low
concentrations of benzene, toluene, ethylbenzene, xylenes (BTEX), and styrene. BTEX
and styrene are not typical components of creosote.

MP&AZI DR ’ 49



an o
dn w0g
O £00°0
dN  §i00
dN  sioo
dN 5100
aN  SE00
aN  S10¢
f 6800 cE0D
ST0 5000
aN 009
aN 5000
aN  S00°0
aN 100
an  sooe
aN <000
aN  §100
aN 50D
an 10°0
aN 5000
anN  so00
an 100
aN  S000
aN  So0o
anN 00
aN  sioo
an 100
aN  sioo
an o
| £00°0
an  so00
PEC SO0
f 1200 <000
ad  so'o
N 100
PPN msdd AR
oypady
-2dueg
LeISTiE
LL06L5T
TZ-OTAO-ES/LAD

A

1105 SXELNSNS-FOSWHAIK (LEAOTBG VIRINTO- 1TV I

aNs 3np0sea) SamS Jme) 190 g

aN anN
aN an
anN aN
N aN
aN N
QN N
{IN N
aN (N
i anN 6060
aN 900
anN {anN
N aN
anN aN
aN aN
an aN
aN anN
aN N
N aN
(N aM
aM an
N QN
anN an
adN aN
aM aN
N N
CIN N
anN aN
N N
an ant
aN 80
N " dN
aN 100
N N
an N
anN aN
PN Ty oM TRY TAOR
oyizadg
-sjdureg
L6/S1/E LE/ST/E
9406492 SLOBLIT
LT OT/EC-ASALdD 11-6/T0-4S/LdD
S)nSIY 18N

(N
an
an
aN
anN
aN
anN
aN
r 0EL’0
an
aN
QN
aN
anN
an
anN
aN
aN
N
aN
aN
N
aN
N
aN
anN
aN
aN
anN
adN
anN
AN
aN
anN
aN

SE00

RN TSR AR

nyadg
-a1dureg

Lafslie
PLOBLOT
WP/ 10-F5/LdD

ddyssissiy ‘Sangsamey

‘oqdures a3 ur ywosard aq 10u Lew Jo Leur K NSl sjqusnun -
"PABLINGS 1IN SANEMIpul ‘N JO SSHI 11 toN[BA PAEWINSY - [

aN
amN
aN
aN
aN
aN
aN
AIN
f 650°0
an
N
N
QN
an
aM
anN
aN
aN
aN
N
aN
anN
aN
anN
aN
anN
N
aN
an
N
anN
aN
aN
an
aN

PN RSy

16/514E
£L0649C
0I-8/10-g5/Ld2

JAfeTy |05 2ELMSqNg Jo ATemung

| & 4 o_na-

'60P/S0-HS/03D

ajdures jo sesydnp pullq € st 8-95Z-gS/0F Adures (e)

PN yidap ojdures ayedipu () SINWITS VRN JO SINUNG 0] 155

“FyBus ur siseq | poAlacas 8, U uo papoda are synsal |1y
"FOIIRIOATWIE J0] GOLIR 9PE-MS

'SHII0A 10] FOFTR 918-MS SSPOYISW [eoni[euy

000 2657951
2000 £-09-951
1000 S-TH001
£00°0 -01-801
£00°0 o8L168
£00°0 ¥-50-801
LO00 £-£6-3L
£00°0 Ogl-CL
L000 14949
1000 19-001
1000 8121
1000 TSTEL
1000 S-10-19001
760°0 $-00-6L
1000 i A
1000 9-20-19001
£00°0 S-L8-8L
1000 SHE-6L
Z00'0 LTS
1009 £-€2-95
100°0 955-IL
TOU 0, 2-90-L01
100°0 £99-49
1000 £-pE-L
000 T60-5L
£00°0 £00-5L
00 +10-5L
£00'0 6 E8bL
000 L4841
1000 £-0T-05EL
1000 L 06801
1000 £-88-801
1000 TErIL
1000 9-10-64
7000 ° ¥5E-SL
1

TN TN SV

prepuelg

PIROD Ak

Saquemy] apdures qey

a1 #1duses v I

SNoN

P02 T -5
AN T ] -5uen)
HEAYS

suoueiuad-z-| Ay
JUOUEXIH -7

apIooy [AIA
uoteIng-7

ALYNEI] Yoqredy
Uy

uIZUSGIAE
FUMPACIOMIENI],
ULIOJOw0Ig
aosdordozomong-g*y st
AEPIIOYIUL-ZT'T
FURNHLOIOTYIOWOIGLT]
asuadosdosopag-¢'[-suen
auedoadosopoia-z'
STRRINIONYIENRL-Z'T'T']
JUBIOLOIO[YIIPOWO g
SpUODERIL UOGIE)
SURHIOIOYILL -] ‘|
AUBMROIONPIT-Z
ULIOJOION)
SUERMOYNT-T'T
3puoIgD IR
JueqidooMy

apuo[ [Auip
ArPAOTICHY
AUEGIRALOIONY)

T (o) ualky
AUSZURQOLOYD

auan[oy,

ongzuzg
QUSYICIOMOLLL,
SUANPIIOTNTTL
speoA TIL

TTIETE]

50



Z1 )0z 9ded
105 330y MSANS—HOSINH/SIX (L6/4/9)01d VRINTO-12VdIN

“spdures ot o7 juasasd oq jou Aew 1o Az a1kfeue Snea sjqesnun - y

*PAEWINSS $1 AW SOIEDIPUT ‘(TN JO $3580 UY 13NeA PIRWINSTE - [
‘60F/50-95/0dD

spdures 3o syeondap puija v 51 §-0/67-9S/0BD didures ()

“Jeasdiut idap apdues a1ea1pUL (1) A[dRILS WR I JO SINGWAY OM] J5E]

‘B4/8w Uy swRg , poAkaval $8, UT 10 paodal a5 synsa [y
“SAUEIOATURS 101 GOLTS IPR-MS

'SITNRIOA J0] OPTE OPE-MS Spowonr eandjety

SN0N
. aN S aN : tN 50 aN N 1o I-#L-811 ZUIGOIO[ex Y
anN so anN dN $0 aN aN 10 €-€C-101  Jap2 {Auand |Kusydowoigry
an £20 an an £E0 an aN L300 9-0£-98 sumrE Ausydiposoni-j
an ££°0 an an £E'0 an an 900 998 srpeayd [fipop
aN  ££0 aN aN ££0 aN anN L9000 £TLS00L 3912 [Auagd [Ausydosonjo-p
-5 06 L1 an iy L an aN £50°0 LEL98 aualonyy
£4 an L0 anN an LI an aN 500 0 ) 8 13 syerengd paup
- it L0 aN 1 Y80 Ll aN an £50°0 596-807 suspipydenaoe
anN Lo an aN  LIo aN an £E0°0 L8516 suoreyiydeuosopp-z
aN £90 dN dN £8°0 aN ON LUO Yiv-LL autpruadoAsoomoexay
aN €50 aN an ££'0 an aN Lo £8918 AUBPEINGOIOMYITLIY
- 0t €€ . aN 081 L1 aN an £E0'0 £-0Z-16 auspeqiydeu
aNn Lo an aN Ll aN N ££0°0 [F16°11  smepau (£xoys010(ya-7) 5iq
aN €0 : an aN €20 an aN L9900 1-65-8L auozcydost
an LI0 anN an Lo dN an EE0Q £56-86 suazuMONTU
aN ££°0 aN _ aN £6°0 an aN £90°0 17419 HEPIOIOTYIEXIY
aN LD an an Lo S« | aM £E0'D 1408-56 IZUIQUIOTITP-Z*
an L0 aN aN Lo an an £60°0 1€L-14§ SUAZUAGOICYIP-E']
an £E°0 an an €60 an an L90°0 asall B3 (JARoIond-T) Sig
an £8°0 an N €80 am QN Lo 59718 joveydonmup-'z
an E£°0 aN an ££°0 anN an L90°0 z90-88 Tovaydosopoun-9't'z
an LD aN an Lo anN an £E0Q 78021 jouaydozojyap'g
P £€'0 anN an 560 anN anN L90'0 6-L9-501 lousdiApannp-4°z
o aN  ££0 an aN  ££0 aN an £900 §-51-88 joueydonia-
W2 ¢t an FC €60 an an L50°0 000621 uatkd
o anN £8°0 an an £9°0 an an LI'Q §-98-48 jouaydosomyoriusd
anN £E0 an an ££'0 anN aN L90°0 Izl UINOORUIPT
aN £8°0 AN aN £80 aN anN Lo L-20-001 [ouadens-
A h-—EL LT an A an , an £50°0 | 6IEes . ustpgqdousos
o an £E°0 an an £C0 an aN 1900 L0566 TouagdiAqow-¢-osopp
an fAQ)] anN an L10 aN anN 11 5171] F-Z8-0Z1 SUSTUIOIO[UHL-'T |
an £E0 an aN €£0 aN anN L9500 L9129 autwetidosd-u-iposcnru-pN
an L0 an an LI'O aN an £c0n L9%901 ATUAGOIOTYNP-° |
an LD aN an L0 an an £E0°Q - 8-L5-C6 Touaydoloys-z
m,r £¢ Ll aN aN 1o an an £c0'0 ' 7-56-801 jousyd
r + . ' - SneEATRE TIL
TON WY AW BI0N  Timoy BN TSd KA 0N TSy TAl BN R AN qUOhR YD FRuEg
oytaadg aiads ay1oadyg prepue)g
~apdureg -aydureg -3jdureg
LE/S1/E LGISTE LeISIiE L6ISUE LB PRI e
£L06L97 © 9LD6L9T SLOGLIT FLOGLIT CLOBLYT raquny adareg qey
T2-0TA0-95/1dD E0T/L0-AS/LdD HT-6/20-9S/LdD ObEI0-FS/LAD 0T-8/10-9S/LdD (I sidues V3 I
wdpsissypy ‘Amqsapien

S Suposoar)) SIS ANS) Jrwrog

SHNSIY POPARUY [jog 2IELMSYNE Jo L1eTanng
T-¥3qeL

31



. Zijogafey
los 20uLmsqns-FOSIWH/ASIX (L6970 VRIN/ZO- 12V AN

‘opdutes o at yuasaid 9q 1ou Azw 10 Lem ikTewR Hinsaz opqesnap - b
“PRIBWINSD 51 (1Y SORRIPUI ‘N 10 $IED UT TIn[BA pIlewNsy - [
) “60P/SO-95/03D
sjdures jo aespdng puyq e st g-9/67-954030 2[dumeg (v)
"t gidap sjdwns seorput () F[WES VPJN IO SIIGUINY oM 158
3 “B4/3ws ue s152q  paniaoas s, we Uo pauodar arg synso) v
s , ) "SIMBIOATIESS 0] JOLZ8 SP3-MS
'S3[ARI0A J0) HOPZR 9F8-MS ‘SPOYIOW [Eankjeuy

saeN
kl
| L0 an 1 LT0 an an LE0°0 sL-o8 ofozegEy
. aN €80 an anN 80 an an LTD 1-T6-PES TeusgdiAyisw-g-onmp-94
aN 50 an an 0 an an 1'0 9-10-001 sunnreanu-
aN  ££0. an aN  ££0 aN an L90°0 7-02-909 suanjotonmip-g°z
'89 L an 9 L10 an an £E0°0 69Tl R0z P
aN  €E0 anN an €50 . aN AaN L90°0 260766 SUITRONTY-¢
an €0 aN aN g0 aN - aN £90°0 rL-88 uEON-Z
an £5°0. an , an €0 an an L90°0 5656 leuegdasoppo¢*g
ol £€ an . 6L L1 aN an ££00 9 L5-16 suapeqiydeuliyaur-z
aN [)] an an 50 N an (K] $-L¥-901 SUIEDIONI-f
— 9 < an aN )] anN an i0 S#p-901 fousyd)ipat-p
an 50 anN an 50 dN an 10 109801  (suedosdosoma-1) s1qhxo-g'7
v €60 an AN £€0- aN aN 1500 L8856 Jouaydiiyot-z
I'T €60 anN r 660  EC0 anN aN LYo THTT61 ouajdiad (m3) ozpané
Aber o 60  £E0 aN aN  ££0 an an L90°¢ £0L£5 auadeIIwe (i'e) Zusqp -
He. £t ££°0 an I Al ££°0 an an L90°0 §-6£-561 ouazhd (po-¢'T' 1) ouapu »
Ned gy £5°0 anN SE L0 anN aN 4900 8705 auarid (g) ozuaq -~
L 9¢ 90 anN 61 190 an -GN £10 6-80-L0T SHAPUETIONY () oZUAq
FTANEE ££0 an g £E'0 an an £90'0 667502 suagiueony (q) 0TG-~
aN £ED aN N £E0 aN aN L9070 0+8-L11 arereqd (Ar0-u-p
an €0 an | aN £€0 an anN L90°0 LI8-L17 aeeyyd (JAxayke-z) siq
R | T V) © dN aN 90 an anN £7'0 1+6-16 SUPIZUIGOIGIYIP-£°¢
A - FARY) anN 58 L10 aN an £E0°0 610812 susAigo b
28 =1 o aN 86 LI aN an £L0°0 £55°9¢ SUDBAUE (v) ozudg -
an £5°0 an aN €0 anN aN £90°0 L-89C8 arereiyd [Kxuaq 1ng
Cri- o 86 L1 an 9g Ll an an ££0°0 0307 susqreIon)
an £ an an Lo an an £50°0 7 LR areeqyd [Ang-u-1p
il % Lo N 81 L0 aN anN £c00 * LTI-0T1 Juazenpue
= 06l L aN ol L1 an aN ££0°0 ¢ 3-10-58 suanpueuayd
REXITN I [ :c 2 S T 1] FION JsTd 0 WON eI TR TION WS AW 0 WON ey TIN BN SV B |
' araady oyroads ayadg piepuElg
; -ajdureg -adureg -ojdueg
LOISLE LBISIIE L6SIE L6ISIIE LEISTIE PN e -
LLDBLIT 9L06L9T SLO6L9T « PLOGLST EL06L9T Tqumy ajdumes qu]
ZT-0TH0-4S1LdD TT-OT/E0-ASA14D 1-6/20-9S/1LdD IEA10-95/0dD 0l 14D adwes vean
\ ddpspssyy ‘Dangsopyenr R
a5 uposoaa)) sapes 0o JauLiog,

symsay reonieuy [0S 3EJNSqNG Jo ARwumsg

® '@ ®

52



- Zijopoadey
TI08 AOBLINSAOS-POSIWH/SIX(L6/0/9)070d VRINIZO- 1ZVAW

*apdures og) uy yuasamd oq 10w Kew Jo ARW H1A[RUE SYNsa1 3jqTsNU) - ¥
.Eﬂ&u_uwﬂ 81 TN S21eoTpu lh—z Josasedsum "Oq.mn> pajeminey -1
i "60P/S0-AS/080
: ojdures jo aeondnp punq © st §-0/67-AS/0FD Jduseg (v)
‘st idap spdures srearpun (71 apdies vip A Jo SKxqIIng oM 15e]
“Iy/Bw Ut s1seq , POAISO S, te U papsadal 2 BINSA (1Y
"SAME[GAIIS 10§ GOLTS OPE-MS
*S3[HEI0A 10) HOPTR IbG-MS SPOEI [EonATeuY

S0N
aN . daN aN an 100 . dN (] 000 T-65-0C1 UHOIOIONRN-T' -1
an . dN anN aN 100 an o 000 $05-951 SUANPIIONT-Z* | -Bues
an an an Ic  s000 100 S000 1000 £TH001 kg
an _ an an aN  sI00 - an <100 2000 1-01-801 auoneyuad-z-Amop+
aN AN anN aN  sioe aN €100 £00°0 9-8L-166 - auouexay-g
an aN an amM 5100 aN  §100 €000 FS0-801 ae1zoy AUy
N anN aN aN  s£00 aN  SE00 LO0'0 €€6-8L uoeng-7
adN an anN aN <100 . N  §100 €000 0SI-5L pYINSIT HOGIED
r 0 r | SEOD f 100 'y 0 SE6D [ 890G SE00 Lo00 149-L9 WHIDY
$TO0 an anN 0. SO0 900  S000 1000 + 1001 suszuaqliyrg
an aN aN aN  s000 aN <000 1000 BI-LZI SUNROIONYIENI],
an anN anN aN . so00 aN  s000 1000 TSTSL UIDJOmOIg
daN an dn aN 000 aN  s000 0 $-10-19001 ausdoKIoIo[I]-¢' [ 51>
an aN an anN 100 aN 100 000 S-00-6L SUEHIAIONIUL-Z' 1)
aN an anN - an 5600 aN  so00 1000 1-8t2l SUBYIDWOIOIYIOWOIYIC)
an AN anN anN  so00 aN  so0'¢ 1900 9-Z0-£9001 auadosdoiomg ¢ 1-suen
an anN aN an  s10o aN  SIe0 €000 $-L8-8L auedosdoropoig-z*|
aN anN aN GN  S00°0 aN  so00 100'0 SVE-6L SUBHINOYPIBNAL-T'T I
anN anN anN . aN 100 aN 100 000 trLT-SL QUEIFAOIONPOILIY
aN an an aN  £000 aN  s000 1000 S£T05 SPUOTPRIKL UoQIe]
aN dN an aN  so00 aN 5000 1000 9-46-1L SUEIAOIOMOLL -1 [
anN anN aM an 100 an 100 000 T-90-L01 FURIPIOINNT-Z [
an an aN aN  sopo dN 5000 1000 £-99-L9 wInjoIoNJ
OGN aN an aN  spoo aN  s000 0D £HESL aueAcIoYNT-1 ‘T
N an aN an 00 aN 10°0 T00°0 T60SL SpUION) JudAPep
anN an anN an  sioe aN 5100 £00°0 £00-5L auEilaeION Ty
aN N aN anN 100 an 100 To00 0L SPHOYD [AUIA
ani an anN aN  sioo aN S0 £00°0 6-E8-FL SUEIITIOWOIY
an an anN an 00 aN 100 000 £L3¥L SUBISMION )
CLO0 aN aN 8L0  S000 SE0 000 100°0 LOT08ET " (e} sushy
anN an anN aN  $000 aN 000 1000 L-06-801 SUSTUSGAIOTYD
S10°0 anN anN PIO 000 £900 5000 1000 £-98-801 auanjo]
f £00'0 anN dN [ o0 <000 [ 9000 $00°0 1000 TEFIL. suzzuag
aN aN an aN S0 aN 5000 100 - 9-10-6L SUNIOIOTYILL,
. aN an anN anN 100 an 100 wo0e ” YEE-SL RG0S ']
) I sameeA TI1
TON ISy AW oN  §ifd AR TON TMWIH  SHMON WS KW 0N WEETY  TAW TIR TOWAN SV TEuRRE]
oytaedg atyroadg oyraadg : aads  prepumg
-apduresg -apdureg -adwes -g|dures
LOILIIE LOILTIE LOILISE LEIS1E L6ISTIE PR B
£306/97 ¥R06L9T 0806L9T GLOGLYT BLOGLOT J3qumy] ajdumg qey
. OI-FI/LO-ISILAD 8E-0¢/90-95/14D 01-9/90-45/0d3 STI-COIS0-ASILAD 1E- 62098/ 14D a1 ydwreg v an
T
=
rddssissiy “Smgsameqy

s duposoas)) sawg J0y) Jamlaog
SO (EAleny (105 22eMSqNS JO Arewums

. I+ o_ﬁ‘ .

53



' Tl Jo g adeq _
1108 20RLINSqNS- LS IWH/SIX (L6/0/9)R1R VRIWRO-IZYIW

4 : “spdures ay? ut yuasaid aq jou Aem to Aewr ;A[eae tnsai apgEsangy - ¥
' “PRYEUINSI 51T SITEIPU (I JO SIFBI UL Ion[eA poreinsy - [
) “60pS0-dS/0E0
ajdures 3o 2peotidnp pullq € s1 §-9/62-AS/0ID dwBg ()
At ypdap apduses ayeatpur qf Sjdures R JO KIGUING 0M1 158
© BwyAw vl siseq  POAIIDII SB,, U U0 PO Are SIS [y
“SI|UE[OATUISS JOF H0LTE OF3-MS
1S9TIR[OA 10J GOPTS P-MS ‘SPOUL [EonAfeny

SAoN
N an anN aN T an S0 10 1+L-311 AUIZUSGOICYFEXIY
aN an . anN anN T dN S0 (1] £65-101 1o Ausyd (Kusydowosg
aN an aN an £1 an £E'0 1900 9-0¢-98 sunure) Aucydiposoniu-4y
aN _ an an an €1 an €0 £90°0 7998 sreenyd (Agap
dan an aN aN | anN £E0 (900 ETL-C00L s Ausipd Huaydolops-
¢'8 LIg 6000 an 0gE L9 +o L1 ££0°0 L-EL-9% smasonpl
aN an anN an L9'0 aN Lo ££0°Q £ 1-1£1 arepoqiyd (Amangp
T 1£°0 an aN 0l L90 L LID £CO0 2-96-20F suspdyydevaor
aN anN an ad 190 aN Lo £E0D 1-95-16 LTI ey
an anN anN an £¢ an €20 LD il suatpeinsdopfoctopgnay
aN an an an_. £l aN ££°0 LS00 €-89-28 IPEINGOIOFYITRIY
9t ££0 t £0°0 an ~0167 L9 00T Ll ££00 £0Z-16 * auapeyyday- -
dN N aN -l L9°0 aN  LIo £E0°0 1716111 aueqiaw (Axoiao0ya-Z) s1q
aN an anN dnN €] an £EC £900 1-65-8L suosaydost
an an an an 190 an LVo £E0°0 £-56-36 suZuSqenIn
an an aN am £l an ££'0 1900 1-2L-L9 AUCHISOIO[YIRX Y
an anN an an L0 aN  L1o ££0°0 1-05-56 SUITUIQOIOIYND-T)
AN AN aN aN L9 an Lo £60°0 IEL-1¥S IZUKOIONYP-E°|
anN aN aN aN | aN €50 1900 e ail 13 (JAR0toyo-7) s1q
aN aN aN an £ an £8°0 Lo S-gT-18 lousgdoIuip-p'z
an an aN aN €1 an £Ce £90°Q T90-33 teuaydoroumn-9'y'y
an. aN an an 190 an Lin £E0°0 €821 jouaydosoyNP-+g
an- an aN aN £l ] £C0 L90°0 6-LS-SO1 ousydidpaunp-1g
an’ - anN an aN €1 aN €20 1900 $-C.-88 lonaydonm-z
&€ an aN 05T £l 9 ££0 L9070 000-621 aug1id
anN an an an £e an £8°0 LG 59813 TousgdoloTyamuad
anN an an anN £l anM  ££0 L90°0 F1-1T1 IRONWUP-4'T
an an daN an £e anN £80 LT0 £7T0-001 Touaydonu-
6 LT [ o an 067 Lg 5 L1 £E0°0 6-2E£8 suapydeuzon
aN aN aN aN £1 aN €0 L9000 L-05-65 fouaydifipae-g-0s01yp-p
an aN an <N L90 an LG £E00 1-28-021 SUIZUIQOIOMYALTZ |
an an aN aN £1 aN €0 £900 Lo 178 auwelddord-u-posoniu-y -
an anN anN an {50 4N L0 £E0°0 L9901 SUSZUSqUIOTITPt'|
anN 0N an aN L9 aNn Lio ££0°0 * B-L566 [ouaydaiopa-7
dan aN aN aN L0 9o IN| ££0°0° T-56-801 touayd
) SMROARDSS DL
SoR WWSH TN EIT N B i B T4 ) PPN mERy  WeN Y TR TN g CIaW TN ROy Svy . BRIERI
auiedg g oyrsads sueds  prepueg
-adwreg -adweg -opdureg -apdures
LGILNE LG/LIIE LEILI/E LEIS1E LeIS1E pHREC) A
£806L97 FR06LOT 08069 6LOGLIT _ BLOGLIT Jaquny sdoeg quy
91-F1/L0-95/LdD 8£-9€/50-95/LdD 01-9/50-9S/1dD STI-S01/50-95/0dD 1£-6Z/70-9S/LdD ar Adues vpam

Wddyssyssypy ‘Sangsamu
9IS Suposeas)) SIEE JNs Jama0g

SHNSIY eInd]eay os adeLMSqng Jo A1urumg

@ '® , Q

54



T1J0998ey

{105 F0BLIRSQNS-FOSINH/STY (L6H/0YeI( ¥ RIW/TO-TZVAW

“spdures 553 uy Juesaxd 3q 10U Aeur o Kew )AEUe tmsar apqESAL) - ¥
‘Pjewsa 31 QRN SR (TN JO SIED UL ‘anfeA pIjEWINSY - [

60PISO-ESIOAD

ajdures Jo swsidnp punq 51 8-9/67-9S/0d0 Adweg (2)
‘At dap apdures e 7 (dwies VRN JO SIIGUINY oM 158
“Byy/dur w1 s18eq paarsoal se, U U0 pattodal are sinsaa Ty
‘SAEE[DATSS JOJ H0LT8 9F8-MS
'SANEOA 10] OIS SFR-MS SPHPOW Eonipeuy

55

snoN
0 aN an 9 190 I LI ££00 §-bL-98 aqozeqres
aN anN an aN €€ an £8°0 FANY] 1-T6ES [ouaydAyiste-z -onmp-o'y
anN anN an an z anN ] 10 9-10-001 SuYEeIN-}
aw aN aN aN £1 aN  €£0 L9500 07909 SUSR[OIONIUEP-9'7
L6 FAYY r LE00 daN <OLT L9 1 L1 £800 6F9-TEl uRINJOZUHRIP
aN an anN aN | anN ££°0 LoD 6066 SUTIUEOIHU-C
as aN an dan €1 an £5°0 LG 188 SURIUBOTIN-T
am aN an AN | an £5°0 900 ¥56-56 ozaydeIoigan-¢'y'z
SI L0 aN N {ovt L9 L L £E0°0 L5 16 suzreyiydwuidipowm-g
anN TN aN aM z anN 50 10 8-L¥-901 AuIURMIOYI
an an dN aN z 1L s 10 Sb-001 TouagdiAqism-p
an dN danN <N z anN $0 10 1-09-801  (owedosdotopyo-1) sighxe-z°g
an aN aN daN €1 L1 £€°0 L90°0 L8756 |ousydiAmon-z
I 820 anN dN T <9 €1 I ] €50 £90°0 THT-161 ausAiad (yB) ozuaq
au’ [ e anN anN I _~82 £l I 260 €20 L9070 £0L-ES uRRRUE (4L} ZUAGLp
el 1 N an aN PRt £l z $E0 1900 S6E-£61 auaid (po-g'z 1) ouspu
TR 0 aN aN 9L £l s €0 L90°0 8LE05 auapid {e) ozusq
I €€0 anN anN gl LT 97 L9°0 £10 6-30-L0T suayueIony () 0zuaq
680 aN an N 8E gl 99 £€0 L9YG 667507 suapueiony) (q) ozuxq
an an aN dN | an €50 L9070 Ore-Lit aepeqyd [ARo-u-ip
anN aN aN aN £t aN £€'0 290D L1811 aeequd ([Axsydma-g) siq
anN anN aN aN LT aN L90 £1°0 1-¥6-16 AUPLZUBQOIOIUNP- £°¢
£l an an 9 199 01 L0 ££00 610812 auaskigo
€1 anN dN 69 L90 Tt AN £E0°0 £-65-95 auasenpue (7) ozuaq
aN an an dN £1 danN ££°0 L900 L-B9-C8 appreiyd ({zieq jing
(A L0 f 600 anN (i34 L9 7 Ll £50°0 090 auARIoN
' dn an aN an L90 an Lo €E0°D ThL+8 awpegyd [fing-u-1p
e <N an 86 L9°0 0z LTD ceoo " IRAR Al e
0z L0 f 910 anN olL Lo 0£1 A £E00 4 8-10-58 awanueuayd
BN TSy TFON WON TSy oW 0N ISy PN osed TR O WRE TaR TAR TqUhESyy SRR
. sadg HJisadg s ogads  prepuerg
: -adweg -apdweg -sjdureg -3[dires
LEILLIE LEILTIE L6/L1E L6ISHE L&SIIE PoRajo)) Mg
£806L9T FRO6L9T 0806497 6L06L9Z 8L06LIT Bqumy adureg qey
OI-bI/LO-HS/LdD RE-9E/90-4S/LdD 01-9/90-6S/LdD S'TI-S0L/SO-AS/LdD FE-6EF0-AS/LAD an aydums VRN

. \ ddyssyssipy “Banqsomyey] /
. S Sunoesear]) sLIg JNL) JHULIO]

SHNSY [eondBuy 0] uuuf.._ua:m Jo ABumumg
) I+ 2lgeL



aN 00
aN o
aN S00°0
aN S10°0
(N Y]
dN £10°0
aN SO0
anN s10o
{ €00 Se00
£20 000
(N €000
aON S00°0
aN 06’0
anN 0o
N S00°0
an 000
an SI00
aN 5000
anN 6o
N 000
aN 000
aN 100
aN S00°0
anN £00°0
aN 100
aN S10°0
anN 0°¢
(N €100
aN 100
'l S00'G
(N S0
€00 £00°0
aN <000
aN S00°Q
anN 100
TON TSSE IO
oyady
-ojdureg
LGRIIE
1080897
S FS0-AS/Od0D

FA R R

1105 SOBLINSqNS-FOSINH/SIX (L6//9YeRA YR/ 1ZVAW

anN
N
aN
anN
aN
aN
ant
amM
aN
daN
aN
anN
aN
aN
<IN
aN
aN
aN
N
aN
anN
aN
anN
{nN
aN
aN
anN
aN
aN
au
anN
N
dN
aN
(N

aN
aN
aN
aN
N
an
0N
aN
daN
anN
anN
an
anN
aN
aN
aM
anN -’
aN
aN
anN
anN
aN
N
anN
as
aN
anN
aN
aN
anN
aN
aN
N
aN
aN

aN
aN
aN
N
anN
amM
an
N
aN
an
aN
aN
anN
aN
aN
aN
aN
aN
anN
aN
4N
N
dN
aM
N
an
aN
aN
aN
aN
aN
aN
aN
aN
aN

“ajdures a it wosard aq 1ou Aew 1o Aewr akeue Ynsar aqesnty) - ¥
PREWINGS 5L SNUHPUL ‘g JO $I58D UL an[eA poprwnsy - [

aM
an
aN
aN
dan
aN
aN
aN
anN
aN
an
aN
aN
anN
aN
anN
an
aN
dN
aN
aN
anN
aN
an
aN
aN
aN
an
anN
aN
aN
an
an
aN
an

"60F/S0-88/030

aidures Jo ajeatdnp putiq € 51 8-0/6Z-gS/ORD <1dures (2}
‘s qudop sjdures sieapul gf AAWES VRJ JO SISGUING DM 158]
"BA/Fw ut s15q , por1zaas e, U U0 porodal ale synsa [y
‘SOME|CATINGS J0) HOLTR HR-MS
*53|1IE[0A 0] FOFTR OP3-MS SPOYINL Eopi[euy

0o
000
1000
000
£00'0
000
L0070
000
LO00
100°0
100'Q
100°0
100°0
00
100°0
1000
000
1000
000
10070
100°0
2000
100°0
1000
o
£00°0
00
€000
000
1000
1000
1000
1000

e

Z00'0

65957
§-05-951
§~TH-001
1-01-801
9BL-16¢
-S0-801
££6-8L
Ors1-5L
1+9-L9
¥ IP-001
YBi-LT1
-Z-5L
S-10-19001
§00-6L
-8¥+Z1
9-20- 19007
$-LB-BL
SFE-6L
FLT-5L
&LL-9¢
9-S5-1L
T90-L0T
€-99-£9
EPESL
T60rsL
£-00-6L
st
6E3 1L
€-L8-vL
LOTOEET
L-06-301
£-88-801
erIL
9 10-6L
FSE-sL

t

PPN Y WION Sy SN IWSY WPN ey TN MR EV)

L6/81/e
080897

LofB1/E
- £080897

L6/gLrE
2080892

yddssspsenpy “Sanqsappey

NS Sunosear;) sapmyg Jmn Aoy

Lo/3l/e
180892

SINSIY [BINATEUY [10g IEUNSYNS JO Liewmums

T+ a_ﬁ-

prepuRs

PAIED ohsﬁ
SN JiREeS qug
T1-010-85/08D ngclmm\om.a N_.c@mﬂom_o LI-0U1G:HS/090 a1 dweg vpgn

soN

SUSHIRONOMNG-T' [543
SUSIROIONN-T SR
suksy
anouelud-zAqop-p

ULIOJOWIOH
auadosderopmong-¢*|-s12
QB0 WYUE-T' ]
QUEIIUIOIO [ MO WOIGL]
2uadosdoIoNyaiq-g § -suen
aurdoadoropig-z'|
SUBAAMOMIRNIL-Z'T '
SHRICIO Y AIpOwIoIg
SPUOITIRNS] UOQIED
SuB@AMORUL 1)
SUREI0IOYIC-T
urooIoN)
QUBEIR0IOT-1 "]
IPUIONY) SUSAMAIN
SURNAOION
apuony futp
JUBIIUMUOIGE
ElR T |
(Te101) otafdx
RZUQOION)
auonjo],
uIZUIY
FUAFAOPIILL
NPT 1]
SWEPA 1O,

TTeY

56



aN 1
anN I
N L90
aN Lo
anN [A ]
o€l £t
aN £E'0
£ £E0
aN L0
an Ll
N La'g
~00)  £E
QN £E0
aN L9
4] ££'0
aN £90
N £E0
N €80
N L9'0
GN L1
N L90
N £E'0
) FA L9'0
aN 90
081 L9
aN A |
aN L9'0
N LT
£9 €e
aN Lo
aN £E'0
N L90
an £E0
anN €0
dN g0
g
-91dweg
Lorslie:
£080892
6 v/C0-95/090

TIJo g afeq

1103 2aRImsqns-pOSINHSI {L6A/9)8Ra vIRdW/Z0-T1ZVdN

aN
anN
aN
N
anN
an
aN
au
anN
N
anN
anN
an
ON
anN
aN
aN
aN
anN
aN
anN
N
aN
an
aN
anN
N
anN
aN
aN
anN
aN
aN
aN
N

WON T WRN WY WPN Sy SIN TSy

Lo/
+08089¢

am aN
anN aN
N anN
ON anN
aN an
aN aN
anN N
N aN
aN an
N N
anN anN
f 0 aN
- N anN
anN : aN
aN N
an an
aN aN
aN , anN
anN aN
an as
anN aN
N aN
aN aN
aN aN
anN aN
anN aN
aN aN
anN AN
aN aN
anN an
aN N
aN an
aN am
{aN aN
aN anN

Lo/l
£080892Z

L6/B1/E
Z0B0R9T

~apdures ay) 1 yasaid og jou Lews 1o Aews Ad[ewe Ypmsar spqusnen -
PUTWINSA $1JIW FOIEIIPUL ‘(TN JO SI5ED UL SanjeA parpwnsy - [

N
aN
an
anN
anN
<IN
N
N
ON
aN
an
f 3600
aN
aN
anN
aN
aN
aN
aN
an
anN
aN
aN
aMN
anN
aN
anN
an
aN
aN
anN
an
aN
QN
aN

L6MATE
1080852

S0v/S0-aS/0dD

3jdures o sreandnp puriq € st §-9/62-AS/0ZD [dures (v)
“‘12asen qidap afdutes 1ed1pur C)f SpdBIES YA O SIOQIINY 0M) 158
“B/3w ul siseq ,PAnloc B, U U0 paniods) )t s)nsaT Iy
"SANe[OATIESS Jo) GNLTE 9P8-MS
'SINEI0A 19T HOPZE 943 MS SpoYIaw reank ey

1'o 1-+L-811
o €-65-107
£90°0 90698
i900 7-9948
L9070 €-TL-S00L
£L00 LEL08
€£0°0 £-1I-1E0
£E0’0 8-06-80T
€E0°0 L-85-16
Lro VLe-LL
L9090 E£-89-L8
00 £-0z-16
EE00 1-16°111
LI0'G 1-65-3L
EE00 £56-86
L9900 I-TLLD
£E0°0 1-05-S6
EE00 I-eL-1FS
LO0G 111
[AR)] SR8
L9000 9088
EE00 (%) Al
£90'0 6-L9-S01
1900 £-CL-38
L90°0 0-00-621
FAN) $-98-L8
L90°0 Fa AR Al
Lo L-70-00Y
£E0°0 [ 345 %
L9070 L0568
££00 1-z8-02I
190°0 +9-119
£E0°0 L9901
£Loe - 8-L5-€6
£€00 " Z-56-801
it
O TSN $vo
plrepurelg
PR seq
xqump Hqdmeg qu-y

CIOP0-ES/03D  ©6-8/£0-G5/08D TIGIZO-ES/08D T1-01/10-95/03D I dumes vigdW

wWdisspssiy ‘Banqsame

1S upjosoar]y SAELS JMs) AL, ] .

SNUSIY [EIPATELY [og 22eUNSgNS Jo Lrewrimg

1+ o_ﬁ

sNoN

UZLIQOIOIRLAY

Jaqe 1Kooyd [Auaydowaiq-
auuejAusydiposonu-p
aeregyd (Ayiep

By |Auagd [Auaydotopgo-
aualtony

arEpyd JAgeunp
susjdqdeuaoe
auarerydenoioya-z
suarprizadojoioolopyrexay
AUAPEINGOIC|GIRXTY
suapeyydeu

eI (AXOIA0IoNE-T) $iq
auasoydost

auZuagonw
ARPIOIO|YIEXSY
SUIZUIQIONYOTP-T' |
QUIZUXIOIOYIIP-£ ']

Iaa (JARolofyo-Z) s1q
TeusndonmuIp-+°g
louaydoioydm-9'p'z
jousydosonorp-4°g
ovaydifmaump-p'g
jouagdoniu-g

auaid

jouaydosogariuad
amneonup+'g
ousydoain-y
uaqydeuson
TousydiAmam-g-olopyo
SUSZUKCIONIN-F'T |
aupueAdosd-u-1posomu-p
ARZUIGOIOIIP-¢'|
jousgdotopya-z

Touayd

SHPROATUG 1)),

bl

57



[4S £f
aN A
aN I
aN L0
ot 133
aN (L))
aN L9°0
aN L90
0z e
aN |
anN I
(N I
aN L9°0
¥o L0
o LT L9'0
_— %6 £9°0
AP 190
bl el
(9 90
- aN 90
an L90
aN €1
8r €0
[49 ££0
an L9°0
0T £e
aM £E0
26 £E
e £t
WON TRy CTaOR
i oraadg
-aydureg
L6/8L/E
SO8089T
6+/S0-95/03D

Z1 Jo 6 98ed

1105 32BLINSqUS-FOSIWH/SEL (L6401 Y RdWZ0-1ZVdN

aN
aN
aN
aN
an
GaN
N
aN
an
aN
anN
GN
aN
aN
aN
anN
N
an
aN
aN
anN
N
aN
anN
aN
aN
aN
aN
aN

ON WS WON T PN WY SN ISeE

LOBIE
HISOROT

N_égg

aN
an
awn
N
aN
aN
aN
aN
an
dN
an
aN
aN
aN
anN
aN
aN
an
aN
anN
anN
N
an
an
aN
an
aN
an
an

L6fRile
£080897

-z &

aN -

aN
aN
anN
UGN
anN
aN
aN
an
aN
aN
anN
anN
aN
anN
aN
aN
N
aN
UN
aN
aN
aN
anN
anN
aN
an
N
aN

Lo/B1/E
TO2089T
T C6-¥EC-E5/0dD 2I-01/20-95/0d0 I

ddssissiy ‘Banqsapiey

s Junosoar)) SANBYS JiNT) JAULI0Y

“apderes oy vy juasaad aq jou Kews Jo Kewr aplfede tymsar Aqesanpy - Y
' “PeIRIINSD SETH N SNEDIPULCIN JO SISED UN ANfeA PABNST - |

an
aN
aN
aN
aN
aN
aN
aN
N
anN
aN
anN
am
N
aN
an
aN
N
GN
aN
aN
aN
aN
anN
aN
aN
N
anN
aN

L6/31/E
1030892

/S0 a5/030D

Sidures jo srondnp puljq © 51 3-9/62-HS/DFD S1dures (2)
“Pasaru yidap sdures ayestpur qf 2idweg YRJI JO SIIQWAY 0m) 1587
‘Ba/Fu uf s158q  Poaianal 58, Ue uo paodal are symsal [y
“S9|TECAIRS 10§ GOLTS I7S-MS

'safiie(on J0) QOPTE IHB-ME PO EINARYY

£€00 BFL98
L0 1-26-FES
o 16001
L9600 0909
€E0D 6-+9-ZE1
LO00 7-60-66
L9500 +L-88
L90°0 P-S6-56
EEDD gLe-16
10 8-L¥-901
10 S+r901
e 1-09-801
L90°¢ L-8¥-G6
L9070 +e-l6l
LD €088
L9900 S-6L-t61
L90'0 3-TE 085
€10 680-L0C
£90°0 TH66-507
L0 O-¥R-L11
L90°0 L-18-L1T
AR i¥6-16
££0°0 6-10-812
£E00 £-56-95
L900 L89-¢8
££0°0 0++-90T
EE0D b8
££0°0 LTr-0z1
£E0°0 ¢ B-10-¢8
TOW BN SV
prepuelg
BAR) 3yrq
Jqumy] jdues qey

4S/0aD (I Adures v I

SHmsaY [eonifeay [0S adeLmsqng Jo Livaramg

'®

SNON

ajozegms

touaydifipom-g -onmmp-g'y
auEonT-p
SUIN[CONANP-G°T,
UBINIOZUIQIP
SUIUROnM-¢
SURNROMI-Z
Tovaydosopsn-'y'g
ausEgdeuAgisw-g
AurIUECIC Y-,
lovaydiipaw-—
{auedosdosopya-1) s19fx0-2'7
jouaydifipam-z

auatiiad (/F) ozuag
SUDBIRUE (If'e) ZUIGIP
suathd {po-¢*'7'|) ouspur
au214d (&) ozuaq
suaueIont) (X} ozusq
suagiwetong (q) 0zuaq
apereipyd 1£00-u-1p
arepeyind (| Kxaylige-z) sig
IPIZUAGOIOYOTP- £'E
auasnpn

Suzenpe () ozux)
arereqiyd (Azusq [King
supelonfy

areretpyd jKing-v-p
uzoeN]ue

avanueuayd

BEmeRy

5%



anN 10°0
aN 00
N So00
an €100
aN SO0
aN gigo
aN S€0°0
aN 1070
aN SEOD
-890°0  S600
aN SO0
N €000
an 000
aN 100
anN <000
anN SO00
N 100
aN 000
aN 10¢
anN SO00
aN €000
{aN 100
anN S00'0
(N S00'0
aN 100
aN SO0
aN 1060
as S10'0
(N 100
(141} S00°0
N SO0
[y Fio0 <000
AN €000
N €000
aN 100
WIN MY TAR
agvadyg
-apdureg
L6I617E
0180892
LG/L0raS/0aD

T 001 °8eg

:ow OBLINSANE-FOSNH/STX Ahm\w\wgnﬂ VRN ITVdN

anN
aN
N
aN
aN
N
anN
anN
f Liahy]
80
anN
anN
N
aN
GN
an
aN
aN
dnN
aN
aN
aN
an
aN
aN
aN
N
anN
L
L'l
N
SO0
. 8000
an
anN

BN el

LO/GI/E
60B0BST

100
0o
£00'0
cloo
S10°0
100
SE00
sIg0
SEOD
£00'0
S00°0
000
000
16°0
<000
SO0°0
$10°0
SO0'0
100
<000
S00°0
100
S00°0
<000
100
§10°0
Ju)
§10°0
[{2)
5000
S00°0
SO0
S00°0
S00'0
00

TaA

anjioads
-dwes

ZI-01/50-48/03D

aN
N
anN
aN
au
anN
aN
aN
QN
aN
anN
aN
ON
{N
N
anN
anN
an
aN
aN
an
aN
N
anN
AN
(N
anN
an
aN
T 1000
aN
aN
r 2000
aN
aN

aN
danN
aN
aN
ay
aN
anN
aN

I £500

120
aN
aN
N
anN
an
QN
anN
anN
aN
aN
an
an
aN
dnN
aN
aN
aN
aN
an
1
aM
SH0
aN
"dN
anN

WPN Y BN ey

L6/31/E
9080892
61-L1/VS0-4S/09D

rddississypy ‘Bmngsapey

Lo/Bl/e
" B080B9T

“apduses a4 ux Juasasd aq jou Kew 10 Aew NAjeur ‘ynsas sjqesnur] - o

o
00

" 5000

S10°0
SI6°0
5100
£E0¢
€100
$E0°0
5000
000
S00°0
5000
e
000
SGO0
ST00
S00'0
100
£000
SO00
109
S00°0
000
10°0
100
10°0
§i0o
100
£00'G
S00°0
€000
S00°0
SO0
10°0

TR

angaady
-ajdureg

(v} -9/6Z-4S/0HD

ans daposoar)) saelg Jno Jawaog

sNnsay [EIRLRRY 105 3oupnsqns Jo Kienmms

[ u_aam

"PAIRTINSS S1- I $3T83IPUT ‘(1N JO SISED Y ‘anjea pajsumsy - [

60F/50-98/080

e_aEE 3o ayydnp pLI[q @ S7 §-0/62-HS/0FD ajdweg (€)
‘Teasanut gidap apchues auipuy () adeg yapgy JO staqumu om) 158§
‘BB vl SiEq _PIAION 57, Ue U0 papodal ase spnsa [y
‘SATHRIOANUAS 1) H(LTB 948-MS

'SI[NE[0A 10) GOFCE 9FR-MS SPOGIAW EoTiTRUY

0o T-65-961
2000 £-09-961
1000 Srdali);
£00'0 1-01-801
000 9-8L-166
£000 tso-g01
L00°0 ££6-8L
£00°0 0-S1-€L
LO00 149-L9
1600 + 100!
1000 v81-tzl
1000 TET5L
1000 $-10-19001
000 S-00-6L
1009 1-8+21
100°0 92019001
£00°0 S-LE8L
1000 S-bE-6L
7000 tLTSL
1000 $ET-95
1000 96514
7000 90201
100°0 £99-L9
1000 £HE-SL
000 Z-60-6L
£00°0 £-00-6L
000 r10-sL
£00°0 6€3FL
2000 £L8FL
1000 L0T-08E)
1000 L-06-801
1000 £-85-801
100°0 TEIL
1000 9-10-6¢
000 ¥-5E-6L
[}

TR QN SYD

prEpuElg

PRy Meq

Bqumy splweg qe

a1 ydwes vy g

sneN

A0 YIKT-Z ] -51D
AUARI0IONYI-Z* | -SUen
ufig

auouead-z- Ay
QUOURXIH -

areRoy JAup
atouEINg -7

SPYINSK] voqre])
MoROY

auzuAqAY
IUINICIOYIENL
ULIOyOwmGIg
suadoxderoppoug-¢*|-s1o
SRYIRAGIPUL-T T
HERYISWOIORIOLUOIGI]
suadosdoropyoiq-¢*-suesn
auedosdotopyoug-z'|
AURPAIOIYIENIL-Z TN
AUTPAUOIO JHpoTIoIg
SPUCIBAI ], UOGTET)
AUTPAOIONITIL 111"
HEYIOMATT|
ULOJOON
aueyIAaIONEH-1']
apuoy.y Uy
QUEIICION)

Spuioy) TAuma
UBPAUCIOIF
AUBYIDIIIOTY )

(pe10y) auaihy
SUIZUIGAION)

auanjo],

auszuRy
SUSIOMII L,
UAPI0IONYNA-T°|
SHMEOA TOL

FESE 1A ]

59



an
aN
an
an
aN
052
an
L'L
an
anN
aN
wic
anN
an
anN
an
an
dN
an
aN
an
an
aN
aN
1 ¥4
an
an
an
007
anN
anN
an
anN
an
an

THON sSd

Lofslie
0180892

€0

<0

e
LAnY
€E0
(24
LI'O
Lo
Lire
£8°0
€0
(44

Lroe
€20
Lro
€80
Lro
Lre
£E0
£80
L0
Lo
€0
£E°0
e

£30
pAnH
£8°0
Ty

LE0
LD
(XA
[ANY
Lo
iro

"IN
nyraadg
-9dwes

L-SiLoraS/0TD

FION

TL3o 1y a8ey

1105 aBLINSANS-FOSIWH/SIX (L6/H/9)0IRA VEIN/Z0- 1TVAN

aN €0
anN <0
aN €00
aN ££D
aN 0
14 L1
N L1'Q
(4 [AN ]
aN Lro
aN 30
dnN £E°0
1744 £F
aN L1'g
UN £€0
N LI0
aN ££'0
aN LG
anN Lrn
aN ££°0
aM £8°0
an L3N]
an il
r €1 £e'0
anN ££0
ozl L
aN £8°0
aN £E0
aN £8'0
ast Lt
aN €0
‘aN FAN]
an £ED
aN Lo
aN [ANI]
aN Lo
' sHicedg
-ajdweg
LEIGIIE
6080897

TI01/90-dS/030

N
aN
anN
N
aN
anN
dN
an
aN
aN
LU
aN
aN
aN
aN
aN
aN
aM
an
aN
aN
anN
aN
aN
f [ARY
anN
anN
aN
aN
aN
anN
an
aM
aN
an

WEN ey WoN NSy

L6I%1/E
0B089T
6I-LT/NE0-E5/0dD

rddisspssypy “Bangsamnen

-aqduues 2 ut 1wesasd aq jou Kem 10 Kzwr S1LpEUR YMEAL AqUSTN - Y

"PRELUTSI 81 JCIW SNBHPUL “QN JO 358D UL lompeA parewnsy - [
"60/50-95/0dD

ajdums jo arearidnp pullq ¢ st 8-9r67-gS/0ED dures ()

"pPatdiut gudop aydures areo1put (1) 21dWES VRN JO SISQUINY 0m3 15T

@3 us siseq  paalasal se, He U0 pattodas are sjas §y
. 'SOINEBIOAINRIS IO GOLTR OFE-MS
'SOTIR[OA Jo} HOVTE 98- MS [Spoewr [eopdEay

sajoN
an €0 1o T-pL-BIT FUIFUMOIOYTEXIY
dan 50 1'0 €55-101  1am3 fuayd Auaydowong-
an £E0 L9000 90E98 aumml{usydiposonmiN
aN €0 Lo00 79943 aereynd (Ko
QN £€0 L9 €TLS00L 1ome [Auayd jAusydotoqyo-p
ori Lt ££00 1EL98 Juasony
aN FAY) ££0°0 €-11-1€1 arepeyiyd [Ayrunp
$s Lo £E00 396807 ausAqydeuaoe
L1 (A ££0°0 L-8C16 ausppudeuciopyy-z
anN £8°0 LIo Lttt smpeuadopAs0Ioppe N
an ££0 L1900 £-89-L8 APEINGOIONIRXSY
08¢ €c €500 £00-16 suareipden
an LED ££00 T-16-T11  2ueipaw (AXoylRoIomd-7) 51q
aN EE0 L90°0 1-65-8L suozoydosy
aN 110 £E0°0 £-66-86 QUIZUIQCIHU
an £E0 900 \-ZLL9 APRCIONIRYXY
an L0 ££0°0 105-S6 BUAZUAQOIOMIP-T' |
aN LD £E0°0 1-€L-1#8 SUSTUOIIP-E]
aN ££0 Lo0°0 -1 392 (JAygeniong-z) siq
an £8°0 L1 $-8Z-15 oursydonmp-4z
anN ££°0 Lo00 Z-90-88 JousydoIoIYILI-9''T
an L10 EE0D TE8-021 IoumdoIOUHP-F'T
r 1 €0 1900 6-19-501 Tousydifpaunp-pg
aN €80 L90°0 §-6L-88 jousydonta-z
orl €L 1900 0-00-6T1 augghd
an €80 LVQ $-98-48 Touaqdosopatiuad
an ££0 L9070 THI-ITI UANOIODIAP-H'T
aN £8'0 L L-Z0000 ouatdomy-
O£l Ly EE0°0 6-TE-ER suaqydeusos
anN EC0 LOOO L0565 Tousgdidmom-g-alofs+
an Lo ££0'0 1-z8-0¢t SUIZUSGOIOIYILN T |
an £E°0 1900 L19-179 aunnepidord-u-1poson-N
an Lo €E00 L9901 SUSTUDIONP-§ |
anN L1g ge00 - 8-L5-56 joudydosopya-z
dN LI'C £e0Q° Z-66-801 tousyd
I SHPROAREIS TIL
AR TAR BOENN §Y0 BE5E s Cai |
agpeds  puepng
-adweg
L6/817€ PR ed
2080897 Jsquiny ajdung qey
(e) g-9/6Z-a5/09% @ sdwuws VI

Mg Jumoscal) SNBIS JN LT,

SIMS3Y [ORAMRUY [fog 0EMmsSqNg Jo LIvmTamg

1+ 91981

60



1108 SouLINSqNS-LOSI

r (X4 4 4 8¢ [N
an £8°0 aN -~ £8°0

aN o N 50

aN £EQ aN EED

081 [ 4 gt (A

N £e0 anN ££°0

anN £L0 an €0

aN L0 anN ££°0

BEZ A 4 061 L

aN &0 aN £0

aN <o anN g0

aN $'0 an 50

aN £E0 aN £EE0

¥a £E'0 ¥ £€°0

o e ££'0 r ~¢i £E°0
LB £E£Q ~1'p £E0
s (4 €0 - £l €0
el L90 ~ L9 L9
I €L €8 8 €20
anN ££°0 anN ££°0

an £E0 aN EED

aN o aN LY0

is A 4 £E L1

9 Tr (14 A

N £E0 aN £E£0

05T (A 0Lt A

aN LTO aN LI'0

(1A [ 4 L Lt

01s A 0LE t'e
PN T CTAR BON Y CTOW
apady aiveds
-apdureg -apdueg

LEGIIE LomsI/E
D18089T 608089z
L-Sftra8/03D CI-01/90-98/04D

e

e

r

f

i
f

/o500
aN
aN
anN
N
aN
aN
an
N
aN
aN
aN
aN
aN
danN
aN
aN
aN
aN
an
aN
aN
N

€00
aN
91’0
aN
ARV
120

LORI1IE
9080892

Z14o [ 9884 _
HATX (L6//9Yered VEdWN/Z0- 17V AN

‘jdures iy ut wasasd ag you feu 5o Kew NAUE 4RSI SjqeSTRIE - Y
| PRSI 51 QA SITEDIPUT ‘(N JO 595D UL SanjeA parewinsg - [

“S0¥/S0-9S/0AD

apdwes jo aAidnp puriq ¥ 51 8-9/67-4S/0HD 2durEg (e)
“patat idap adures syeoipul Qf 2idereg VigdI Jo S19QUINT G 158
“Bw/8ur ui s1seq  PRAIA0R) St uR UD papoda are synsss Iy
"SATRRIOANLSS 10] GOLZR OFE-MS
"SNTI0A JOf HOPTR OFE-MS POy rankeny

2 LT ££00 84298
aN €80 Lre 1-TS-bES
an 50 10 9-10-001
aN  g£0 L90°0 2-0Z-909
Al Lt £E0°Q 6+9-ZE1
aN €0 1500 Z-60-66
an £E0 L90°0 rL88
dnN €60 {500 56756
081 Ll £50°0 91516
an €0 10 8-Ly-901
anN $0 10 S-pr-901
an S0 10 1-09-801
aM  ££0 L9800 £-3%°56
Tt £€°0 L90°0 TTi61
A8 £E0 19070 £0L-S
~ 9 £€°0 L9000 $-6£-661
~ L1 £ED L90°0 g-zg08
-8 Lo £1'0 6-80~L0T
ST EED L300 T-66-50T
aN  €€0 L1900 0rve-Lit
an £E°0 LU0 L-18-L11
aN 190 £I0 I+6°16
44 Ll £50'0 61081
¥ I £50°0 £55-95
- aN ££0 1900 L8958
081 L1 £E0°0 0P80
aNn  Lro £€0°0 - ThLb8
7 Ll ££0°0 " LTT0T)
05t £€ £E0°0 1 2-10-¢8
SON TEesy ToN WY O TR ™IMNTYD
oymeds  prepuels
-3pdureg
LeBIE PAIILC)) 3jug)
8080897 sHqumy] 3jdures qey
(%) 8-9r67-95/089 ay adureg vpgW

GI-LI/VSOra5/0dD

yddissyssyg ,E..._a_ﬁ_\/

ANS Bunosoar)) sHjelg JMo) JauLe]

SINSAY 1SINA[EUY [0S DVEMSNG Jo Lrennnng

iy

AqeL,

SION

Aozeqien

- eudAyow-Z -onanp-9'y
Uiuron-4
Juan[eIONNP-5°z
UtImozuIqp

SUIIIEON-
SUIU¥enIU-7
orydoIciyan-sp°z
suapepudsmimam-g
auliueco
fousgdjApawe-4
(auedordosopya-1) sighxe-z'7
oA man-z

suajised (14d) ozuaq
SUIDLITIUE (1°E) ZUHp
suukd (pa-g'g'[) ouapur
auaaid (e} ozuag
uIpuelony) () CZu
JupueIonyy (q) ozuaq
aeenyd Ko-u-p
srejeqyd (1xyidma-7) s1q
SUPZVAGOIONYDIP-,£ ¢

’ auashng
SUBDTINUE (E) DZUMq
aeqerigd jAzuaq [King
SUSYRION]]

aereqiyd 150q-u-1p

EUES A

suanpueuagd

Ry

61



_ 1oy oBeg
6 SO-TSSIX (L6AIRA VRdW/Z0-12VAIN

JV < |
.\hn.U —s .
/W. a
aN
- aN
\W : an

10060
000
o
[41) 1o
aN 00
aN 00
aN £0°0
aN s00
an €00
aN 9000
aN £00°0
aN L)
) 000 1000
aN 10
aN 1000
aN £00°0
aN 90000
aN 90000
an 1000
aN #0000
aN 200G
aN 700p
aN 7000
an €000
QN e
00 0o
aN  S0000
' WEON WY AR
oyrsedg
opdurg
Le/s1/E
$08089Z
&P/C0-4S/08D

ddississpy ‘Gmgsanyeyy
NS Fwyjosear) s Jmo 13WI0

SHISIH [eMAJEUY fog BLINSANG Jo Liprmumg

vir a_‘w—-_—

oG

"on[eA porewnsy - f

- "Byfu uy syweq  pantesat 58, Uk uo possodas o1 sNsal [Ty

'1808 9¥8-MS =poyout jeonfjeuy

TPL-EOIS
6-iLE015
SOLVEPES
5-T8-96011
1-69-L601 T
96Z-1L9Z1
6 1T -69VES
$9E-THITT
CRT-HOLIT
S TIH#LIZI
rE6- v
8-L0-1£01

6-59-€l1Eee

886656
7-SE-1008
8be-2L
6452L
L8P
8-98-61¢
L£8-6IE
P8-6it
L5 a2
80E-TL
1-L509
€-6705
0060t
8oL
6-68-85

RN SO

P30} R
Squiny ajdures qer
an 2durmg vy a3

saoN

AUEPIOLY T BUITIRLY
ameproy) eydry
Suca uHpIy
wit-dd
¥ETI-40d
SPEI-90d
FEl-aDd
ZETI-ADd
1egt-a2d
910I-dDd
apAgapry uupug
Srejing wepusopuy
[1 uepnsopud

I uejnsopug
sunplero],

aaag

aad

aprxodg Jorpenda
JHE ujaqg

JHA eed

OM4 endpy
JOJGIAXOPIN
aupy

uupEd

I1ad

Y

Topgzedoy
suRpury - JHY SRy
sgDdSpEnNSIg

TRy

62



01 Jo g 98eg

JEM-TOSINH/EIX (L6/FPIRIRT VIRN/Z0-TTVEN

*apdues s ur wasaxd oq 1ou Aens Jo Spwr Akeue Ysas ajqusnup - y
"PRABWNSD ST QN SNEIIPUL (I JO SI5ED U] 13NT8A PIEWINST - [
g0 MIN P1dWEs Jo apeandnp pung ¢ 51 £2-MIN dineg (q)

“ATUO S[EIAW Joj pazAjeue sem
PR - 32 oduses yo aestidnp Lioesogey v s dop p-mN Fdures (e)

/B ug papodas am gynson [y

SPOIIAM Gp8-MS 3«..&95% £q sanefiou)

*1808 9¥3-M$ £ SADJ SIPIONSA 'BOLLR IPE-MS Aq SI[NTIOATIIRG
*G0PIE 9P8-MS £q sa|nejoA SpoyRw EInAfeny

sa0N
aN an w00 aN w00 100°0 L06-801 QUIEUSOIONY)
aN £ 00 \ o 00 000 £-38-801 auanjo],
< an an 0D \t © an 00 7000 SHE-6L SUCIONPEDNSL-T 2 1 ]
an an 00 an 00 1000 +81-LT0 SUSNICIOPIENA],
aN anN ro aN 1o S00°0 1-01-80¢ suouwuad-Z-[Kpop -+
aN aN rIG N o LODD 9-BL-168 " duoueRXap-7
aN anN 00 an 00 1000 TST-SL Tojoutorg
aN an z0°0 : , aN 00 1000 S-10-19001 suadosdosopi-£'1-510
an 6L wo 50 180 131} : 1000 eb-1L _ suzzuag
an ~ an 00 an Y00 oo $-00-6L SURNOIOYOUL-Z* 1|
an an P00 an 00 7000 I-RUbTT QUBLIAWOIO[Y 20 WOIGIC]
an an wo aN 00 1000 9106 SUIFICIONEIAL
daN an 700 an 700 1000 9-Z0-19001 susdosdolofat-£' 1 -sues
an anN 00 aN wo 1000 §-L8-8L swedordooppig-z'y
an aN 700 anN 0 HO'0 rLTSL SUBPIWOIOYIPowoIg
| an L anN oo | aN #0'0 4111 ) $-50-801 AERIY AUIp
aN aN 00 anN 700 1000 $-E7-9¢ apuoppELa], uoqre)
aN an 00 an 00 1000 9-55-14 SUBqI0IOPLL-] ']
aN ©aN X)) anN 00 oo Z-90-L01 BP0 -Z]
aN aN 00 an 00 . 10000 £99-L9 ULJOIO N
aN aN #0°0 anN 00 7000 £FE-SL NIRRT -] |
an: an 700 anN 00 100°0 SE6L FUIFIOWOYINT-1
anN an 80°0 an 900 €000 0-51-6£ SPUNSK] UoGIED
aN aN A3 an 1o 9000 149-L9 . oYy
an an o0 anN 00 w00 T-60SL spuo) aufypaiy
an an 200 an 900 £00°0 £00-51 SURIRIONGD
anN anN $0'0 aN 0 000 105L apuojy) Kuip
an aN 900 aN (7)) E0OFD L8 URPBUOIOND
an anN %00 aN oG £000 : 6E8-PL AMPAUIOWIOIH
an aN 900 N 200 £00G ' £€6-8L auouelng-z
) safirejon
SNy ey TON Ty TTan BN Td TN Ty THWRR SV TomeTe]
oyadg oyadg UORRIAC) POy
uEEum adweg :
Lo LOITIE LEZIIE PO e
6ESLLIT BESLLOT LESLLIT qumy] sjdueg qey
MW W eZT-MIN MW ai sdeesg v 0

_.E; ‘Banqsamery

M Sunosoar)) 539EIS JINS) Funioy,

e

SHusY EINA[eaY 1IEAL PANDID) JO Lipiumy

L 4 a-aa-

77



Ppi-

r aN
r aN
aN
SO0
I 110°0
aN
anN
'L
aN
f tL1
N
{ LTAR
£6°1
f £T
N
aN
aN
| c¥e
an
aN
{ Lisd0
| aN
LLn

aN
aN
aN
aN
aN

L 870000

r STTO0
an
oo
N

{ £90°0
(A 4]
anN
6571

ZHO0
880°0
68T
£5
ON
93000
e 0
Loe
amn
9Z00'0
91’0
aN

A

- -,

— - -

aN

QN

L0
I Luon

SAON jinssyg 530N nsag

L6/
GEELLST
M

LefEllE
BESLLIT

HNEA-ZOSINHASTX (L6/4H19)EIRT VR IN/O- TTVAW

P00
o
0
wo
#o

syadg
apdurmg

() £T-MI

0l jo ¢ a8eg

anN
N

A 8900
M.o\. aN

e ] — -

- -

Y oy ey

aN
SE00
LEN

an
€1l

- 8900'0

1900
-1
¥3°6
aN
. aN

“Le100

¥8'T

LE000
o
aN
L

aN

anN
8€0
S80'0
900

LOTIE
LECLLOT
MW

yddssyssipy ‘Amgsanery

00
00
w0
wo
o

ayadg
dureg

a)s Buposea)) saye)s Jing Jauio

SIS [IBABUY INBA UMD Jo AIBURING

b+ o_._u-

“apdures ay1 wy yuasard oq 10u A 10 ABW Ak eur Lnsas HqEs - Y
"PAgelINSS St SS1EIIPUT ‘(N JO SaSEO T lanjeA payeINSY - f
"E0-MIA 21dures Jo sreatidup purg e s1 £Z- M S1dures (q)

“Afuo spersi 10y pazifeue sem

P p0-MIA 9gdures jo sieonidnp Lioies

E¥0000'0
2000
L2000
LT00°0
€000
oo
L000
o
9000

e10 .
¥500°0
67000

¥o'o
65000
JE00°0
£500°0
£F00°0

£00

LTo00
£100°0
€200

5100

Ls00

woo
(AL
1000

1900 '

2000 ¢

i1
uonIA PoyAly

PAR0 38(
saquny apdweg quy
ar »dureg vag g

oqe] e st dop p0-miN 2idwres (e)
‘A ur parsodan 2B SISl [Ty

spopaw 98- M Jedordde Lq sonredlon
'T808 9FB-MS At SHDJ SIPINSad ‘HOLTR OFE-MS AQ SINRIOANLAS

9-L6-6EFL
1-26-6E0L
T6r-T8LL
TRE-OFPL
O-RTOHPL
999-0k¥L
[4aliggh
S-ET-0FPL
T OrbL
L-60-0FtL
0T0-OvbL
SO6-6EFL
56-6EbL
968-6LL
8-0-OrbL
8F-0btL
ELr-0bbL
LOLObbL
6Er-ObrL
L 1-0FFL
£6E0tL
0r9g-0vPL
$-06-6TFL

65951
£-09-951
LOT-0ted
S-TH001
Latlat)]

PUMR Y

‘0PI 9¥E-MS Aq SETUEIOA spoIam EoRATeTY

SaoN

Anosap
L pery ™~
p.ARULLCC
Ul dmIsry
AL wotjey s,
Wz
E-.-E},
wnipos
hn_:..«.m
WINSSEI0]
RN
asaueBuepy
winissuFepy
uc|
»ddony
weqo)
WIAION)
wnEd
wniwpes
waiisg
ey
Auowpuy
wnummpy
SR

UIPIOIOTYIU]-Z | -SIF
UAN[1500TYNT-Z ] -stren
(o ausiix

suarkig

suazuagiAmy

TR

78



...(.u.’ N.ﬁﬂul. ——aN

ﬂ.h..n..ﬂ.-“.. N
o

€

anN
GN
aN
an
aN
aN
aN
an
N
aN
aN
anN
an

aN

{IN
N
o K0 o an
anN
N
anN
aN
aN
dN
(N
aN
anN

e e e e e e R R B B R R N R N

WoN Ry woN

Lortiie
6LSLLYT
M

an

an

anN

an

aN

aN

an 90000
. OGN
“bz0000G

— P00

] )

-+ GODOOG'Q
N
ON

an
10000'0
M
To000'0
aN
aN
aN
aN
aN
aN
N
_an
anN
LA 1]

200000 |

Ty TR

ayoadg
apdureg

LO/TIIE
BESLLIT
(@) £T-MW

- pljogaded -
TNeA-ZOSINH/ATE (L6/61918A VRAW/TO0-1ZVIIN

Mo b e W e ey s b ey b ey e ey by b oy by by oy ey by by S ey ey ey

N
aN
anN
an
anN
aN
anN
aN
aN
anN
aN
aN
aN

00000

aN
anN
aN
aN
an
aN
anN
aN
aN
aN
aN
anN
aM
aN

WoN 1Y

Leftin
LESLLOT
€M

iddississiy “Smqsamey

£0000°0
000000

000000
TaW

oyprady
ojdures

NS Suposear)) sneg Jns Jaunreg

SInsay [EINAEUY Taep pomos Jo Liwemg

b-F 39BL

*ajdures sy w1 Wasand aq 10U Kew 10 fewr JK[EUE NS S[qesTUr) -

"PAgEIINS 1 TN SANEPUL ‘CIN JO SI5ED U1 SAN[EA pItRwST [

"E0- M 91dures Jo reardnp purIq € 81 £2-MIN JdwrEs (q)

~A[UO STEISUI 10) PRZAHUY sem

PE (- MIA Sdures jo apeandop Ksoeaoqer ® st dop po- iy 2dwes (8)

Ly |
onssRg PosN

PAII0)) Ae(]
squmny dumg qery
arsfdues vpa

t

‘3w up parsodal are SRS TV

SPOIN Gpg- M S Sreudosdde &g sormeRioy
‘1808 9¥8-MS 44 SED 9PN ‘HOLLS OF-MS £a sameloAnuag
‘0PI 98- MS AQ SANRIOA SPOYISW EINATRTY

S E-TL
£TB 96011
1-69-L6011
G6LTLITT
6 1T-691EE
§OI-IrInl
2-8T-+0I1 1
T I-L9T1
POb-IZYL
8-LO-TEDT
8-86-656
6-S9ETTEE
TSE-1008
©BOT-IL
1-L5-09
£6T05
8S-TL
656-TL
£-LS-$T01
00608
8br-9L
8-98-61¢
6°63-9%
LE8-61¢
9¥R-61¢
TPL1015
6 1L-£OTS
S-OL-vabes

TWAEN §YD

EXON

TompAxomapy
0921-92d
¥eTi-g0d
SFCI-82d
TPE1-d0d
ec1-90d
1Z21-90d
9101-90d

aphyapry upug
SyEJng weymsopuy
1 UEj[nEOpUH

[T weymsopusg
suoydexny,

uupuy

ULPRIT

L1aa

aaa

Aad

appiodi sopprerday
uppy

Jojyseidap

JHA IR
AEpUT] - DY Punuen
JHg veg

JHH sydpy
AEPIOJY) BLLIED)
suepsopg) eydry
auoy uupug
SPDJ/STPRSL

bt ]

79



SNON
aN aN aM H0'0 02909 susnjolonuIp-o'Y
aN aN anN 2000 TH1-1T1 JUINCIONENP+'T
aN aN aN €000 $-82-1¢ ousydonmnp-'z
aN aN aN £00°0 £ 15-1€1 aepeqyd [Agrewip

L* N TS r S 1000 6-L9-501 jouaydifmannp-p°g
e an an an 700'0 79948 areroqiyd (g
an aN r anN 7000 T80zt Ioucydosomap+'7
au an an 000 146716 QUIPIZUGAIO[IIP-£'E
an aN aN 1000 L9901 SUIZUBQOIOTYIP-H'
an aN anN 1000 FEL TIPS SUIZUIGOIAYHP-£* |
aN aN anN 100°0 105756 BUIZUQOIOMYMP-T']
aN aN an 20070 £-0L-ES susoeApE (1'e) ZUSIP
aN an <N 000 ThL+8 aeqeqyd (Ang-u-1p
el | OO0 510 , ST0 100°C 6P9-TET URIIOZUIqIp
an f 000 2.1 L00°0 . 1000 6 10-81C 2uasiings
an an aN 000 £ZL500L s [Ausyd (Kuaydosoyo-
an an an 100°0 815756 Tousydosoqpr-z
anN aN daN , 100°0 L8516 auafeInydeuolonp-7
an aN f an 700'0 L-08-68 Tousydifigan-g-osopya4
an f aN f dan Z00°0 81901 JUTULAIOTYI-fr
anN aN an : 000 L8953 apepeynd j4zuaq (Aang
anN aN an 00 €65-101  some Huayd (Auoydomong-y
6100 r 0000 r LOU'C 2000 L18-LIY arerepyd (FAxamAyo-g) siq
an aN aN o 111 23 (JAp010[ys-7) sK
anN GN I an 1000 1-16-T11 Ul (KXOyr0I0fa-7) S1q
aN aN -y "£00°0 000 8-2E08 auaid (¥) ozusq
aN an \ an -Z00°0 T+2-161 auathiad (nyf) ozusq
an an _ LON z000 6R0-LOT auatfiuesonyy () ozusq
an f .\. €000 Pl i S00'0 7000 T-66-50% ausynuonyy (g) ozusq
anN I 000 -’ 1000 1000 £-55-95 suzoenpuE (2) 0zuag
¢'ol —aN \. LIOO \. 00 1000 LTI0TT aRsenpUY
— O o 6100 1000 / 2-96-80T auajAypduiace
1L aN 1£0 I £0 1000 ' 6T¢E8 . suayrydeusoe
) snejeAlaRg
: sywady sypadg ORI POYIRIN
adueg Jdums
Lol LEMTIE LG Pasagie) g
SESLLGE BESLLOT LESLLIT Jaqumpy Ipdumeg gy
M (@) £2-mnW £-MN a1 apdwmg VR I
1ddi . qEIMIEL
ays Bunosial) s)ers JInD J9NEI0]

o1 Jo 6 °8eg

..Sai.mcmz—._%.ahm#awﬁnﬂ VRN ITVAN

-apdures aq wn juasoxd g you Keui fo ew sATeUE SRS31 AjqeEsNUr) - Y
"PREIINSS ST TN SNEIPUL ‘(N JO $95ED Ul ‘an[Ea paremnsy - §
G- -c0°MW 21dwres Jo aresridnp purlq © ST £2- M 1dures (q)
“£[UD S[EISNT IO} PaZAIRUT SEM
pue p0- MW apdures jo areandnp Aroreioqey & s1dup pg- g aidures (8)
18w wy poyodas are synsas v
SpOTIM 13- § Aendondde Aq sonreBioug
1808 9¥R-MS A0 SEDJ SIpIONSIJ ‘HOLTR OrE-ME Aq SOTRRICATIIE
: ‘E0FZR 9P8-MS Aq SNRIOA Spowo [eonkpeuy

S)NsaY [eAIBUY JaEA punosn jo Lennnng

e LA

80



an

ToaN 650 } ] 360 100°0

| aN aN | aN , S00°0

- QN z g1 000

an aN an 7000

-2 [} AN Tl £l 000

aN an ay 1000

aN anN . an 1000

aN aN I aN- 1000

ane o+ QN ¥I00 £20°0 1600

5o Yz OGN 9E0 { 3] 1000

4 T an A% , £1'0 1000

anN aN an 100°0

an aN an 00°0

an an an 000

an aN aN SO0'D

an an I an 7000

aw an I an 1000

aN aN an 000

an N an 1000

an an aN 1000

810G 1 'y gg 1000

an 660 y K] 1000

aN an i an 1000

an <N an 00

an as aN ©TO00

dn an an £00°0

anN an _ r an 1000

an N an 1000
2 T L aN FIo 1481) 1000 N

7wl aN 200 PEOO 100°0
A* aN aN an 00'0 |

WoN TRy ToN  IhSSE g BEEON e Ty

ayuadg syradg UONINAC] POYISI
arduieg duresg
AT LEITIIE L6ZIE Paj3eno) Al
6ESLLOT . BESLLYT LESLLOT Jaqueny] sydurcyg qey
MR Q) £z-mIN MW ar adures vpgw
ddississtpy “Tmgsomen

D1 Jo o] ofeg
IEM-ZOSIWH/SIX (L6//0RIRG WRIW/Z0- ITVIN

‘ardues uﬁ g yrasand 34 1ou Leur 10 Lew KRR nsa o[qusnUn) - §
PRSI ST O SAEPUI N JO SAsed L SanfeAs pajewmsy - |

"£0-MIA 21dures Jo sywardop putiq o 51 £z-MN Srduies (q)
*Kjue s[em 10§ pazijewe sEm

PUE PO~ 2|duses yo apeaudnp Lioseioqe) & 51 dop vi-mIN Sidures (2)

aN : anN POO000'0

ailg Suposoas] S JIng AduLiog
SINSAY [EIpLRny INes Punoas) jo (snmng

3&—&

-1/8w W papodal are synsat jly

spoyIow opg-mS aeudadds Aq somesiouy
{1208 9¥8-MS Aq SED SIPIONSId *FOLZS VB-MS AQ SAITRIOATWIS

$TI-Ls

8-+L-98
A %
SH901
1-09-801
L8356
-90-88
36756
1-28-021
0-00-621
567801
8-10-¢8
$98-LR
L49-129
9-0L98
L2000
$-6L-88
£56-86
$-10-001
6066
+PL-88
t0T16
%LS-16
1-65-8L
SHLE61
1-2L-L9
ViviLiLl
€89-L8
T-+L-811
LEL98
O+-02
o-+8-LT1

B 5V

*HOPTE 9¥8-MS £q SIUE[0A (SPOIALI [EdnA[Euy

0y

¥

spruefa mIo,

El
lovadidgum-z-onmnp-9'y
jousydifmant-
munanﬁmn._o_nu- }SQANO.Z'T
fouaydjlipou-z
fousydodoiyonn-9'p'g
10URydoIoIyI-'Hg
QUITUIGOISYI-P T ]
auazkd

jouayd

suaspueuayd
(ousydosomyoaad
sumreiAdard-u-tposontu-
susurel Ausydiposoan-p
Jousydon-4
loudydonw-g

SUSTUIGOLI

SUIPUEONT-}
sufjeanm-g
sufjueoniu-z

susEpydey
ausreqydeuiimaonr-z
auosoydost

auaikd (po-g'g'1 ) oaspuy

" URHIS0IONEIEXH]
suatperusdopLooionpea
JuApPEINGOIO[YIEXIY
SUSZUIY IR XY
auasony)

Futresongy

semegyd jK120-U-1p

SRR

g1



Table 4-2 presents a comparison of ROST data and laboratory analytical data for:subsurface

- soil samples collected during the R, The data indicate correlation between ROST total

fluorescence intensity (TFT) and total PAH concentrations. Analyses of samples collected
adjacent to unaffected ROST pushes were essentially non-detect; samples collected adjacent
to marginally-affected ROST intervals contained concentrations of total PAH compounds .

ranging from 111 to 571 milligrams per kilogram (mg/kg); and samples collected in

affected ROST intervals contained total PAH concentrations ranging from 680 mg/kg 1o
3689 mg/kg. Figure 4-2 is a graph depicting average TFIs versus total PAH concentrations
for subsurface soil samples. This figure is provided to graphically depict the relationship
between ROST response and laboratory data, and should not be used to estimate
constituent concentrations based on ROST responses, .

The approximate extent of affected soil within the Process Area, based on the ROST data
and subsurface soil results, is depicted by the shaded area on Figure 4-1. It appears that .
lateral migration of constituents (away from the Process Area) was limited by the highly
adsorptive nature of the constituents, the adsorbing capacity of the upper clay, and the low
permeability of the upper clay. The approximate surface area underlain by affected soils is
3.4 acres. The depth of impacted soil in this area varies by location but ranges from
approximately 5 feet bls to the top of ground water (20 to 25 feet bls).

4.1.2 DNAPL
Four ground water monitoring wells were installed within the Process Area during the

Phase II Site Investigation conducted by EPS in 1994. These four wells (MW-1, MW-2,
MW.-3, and MW-4), as well as four new wells installed to monitor ground water on a site-
wide basis, were sampled as part of RI activities. Ground water samples were collected
from wells MW-3 and MW-4; samples of DNAPL were collected from wells MW-1 and
MW-2. The presence of DNAPL in these two wells is not believed to be indicative of a
measurable layer of DNAPL at the base of the Process Area sand channel. During the RI,
numerous ROST pushes were advanced to the top of the underlying clay within the Process

Area and no highly elevatéd TFIs were recorded at the base of the sand channél,

A review of the boring logs and well construction diagrams for wells MW-1 and MW-2
provides a possible explanation for the presence of DNAPL in the two wells. Results of

this review indicate that while the majority of the screen for the two wells is set within the
uppermost portion of the Process Area sand channel, the screen and filter pack extend
upward into the creosote-impacted upper clay unit. This construction would furnish a
preferential migration pathway for creosote entrained in the upper clay, ie., into the filter - »
pack, through the well screen, and into the well. The base of the well would then actasa
sump for the accumulation of DNAPL. This explanation is consistent with scenarios

known to exist-at other wood treating sites:—

DNAPL data are reported in Table 4-3. DNAPL samples were analyzed for TCL volatiles

-and semivolatiles. The major DNAPL constituents were PAHs, Lower concentrations of

several phenolic compounds, BTEX compounds, and styrene were also reported in the
DNAPL samples. The constituents detected and their relative concentrations were almost
identical in the two samples, suggesting that the source of DNAPL in the two wells is the
same. .
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Table 4-2

Chemical Constituents Included in Semivolatile and PAH Totals

Former Guif States Cresoting Site

Hattiesburg, Mississippi

Semivolatile Compounds

phenol
2-chlorophenol
1,4-dichlorobenzene
N-nitrosodi-n-propylamine
1,2.4-trichlorobenzene
4-chloro-3-methylphenol
acenaphthene
4-nitrophenol
2 4-dinitrotoluene
pentachlorophenol
pyrene
2-nitrophenol
2,4-dimethylphenol
2,4-dichiorophenol
2,4,6-trichlorophenol

- 2,4-dinitrophenol
bis (2-chloroethyl) ether
1,3-dichlorobenzene
1,2-dichlorobenzene
hexachloroethane
nitrobenzene
isophorone
bis (2-chloroethoxy) methane
naphthalene
hexachlorobutadiene
hexachlorocyclopentadiene
2-chloronaphthalene
acenaphthylene
dimethyl phthalate
fluorene

- -,

4-chlorophenyl phenyl ether

diethyl phthalate

MPA21-02

N-nitrosodiphenylamine
4-bromophenyl phenyl ether
hexachlorobenzene
phenanthrene

anthracene

di-n-butyl phthalate
fluoranthene _

butyl benzyl phthalate
benzo (a) anthracene
chrysene
3,3'-dichlorobenzidine

bis (2-ethylhexyl) phthalate
di-n-octyl phthalate

benzo (b) fluoranthene
benzo (k) fluoranthene
benzo (a) pyrene

indeno (1,2,3-cd) pyrene
dibenz (a,h) anthracene
benzo (ghi) perylene
2-methylphenol
2,2"-oxybis (1-chloropropane)
4-methylphenol
4-chloroaniline
2-methylnaphthalene
2,4,5-trichlorophenol
2-nitroaniline
3-nitroaniline
dibenzofuran
2,6-dinitrotoluene
4-nitroaniline
4,6-dinitro-2-methyiphenol
carbazole

66

-

Total PA
Carcinogenic

benzo (a) anthracene
chrysene
benzo (b) fluoranthene
benzo (k) fluoranthene
benzo (a) pyrene
indeno (1,2,3-cd) pyrene
dibenz (a,h) anthracene
RCArcin ic
acenaphthene
pyrene
naphthalene
acenaphthylene
fluorene
phenanthrene

‘anthracene

fluoranthene
benzo (ghi) perylene
2-methylnaphthalene
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4.1.3 Ground Water

Ground water data are summarized in Table 4-4. Ground water samples were analyzed for
TCL volatiles, semivolatiles, pesticides and PCBs, and TAL inorganics. With the
exception of naphthalene (0.018 mg/1) and bis (2-ethyihexyl) phthalate (0.019 mg/f), no
organic target compounds were reported above laboratory limits of quantitation in the

~ sample collected from MW-4. Naphthalene is the most prominent constituent in DNAPL

and soil samples collected within the Process Area; phthalates are common laboratory
artifacts. Metals were reported in the MW-4 samples at concentrations which, based on
site-wide ground water quality (see Section 4.3.2), appear to be ubiquitous. These results
indicate that ground water within the western (i.e., updip) portion of the Process Area sand
channel remains essentially unaffected. The potentiometric surface map (Figure 3-7) and
MW-4 analytical data support the revised conceptual site model, that is that Process Area
constituents are not migrating to the west via the ground water pathway.

The sample from MW-3 contained many of the same constituents reported in DNAPL
samples (i.e., PAHs with minor concentrations of BTEX and phenolics), albeit at much
lower concentrations. These results are consistent with the well’s location within the
former operations area. During the drilling of SB-06 (advanced adjacent to RST-01), black
staining and creosote odors were observed at the top of the Process Area sand channel,
indicating that affected ground water extends to the eastern corner of the Process Area near
Scooba Street.

Due to the pre-RI conceptual site model indicating Process Area ground water flow to the
southwest, the presence of affected ground water at the eastern corner of the Process Area
was not anticipated. The extent of affected ground water to the north and east of the
Process Area was not determined during the RL. Additional data collection is addressed in
Section 5.2.

4.2 Fill Area

Data from site characterization activities conducted to determine the nature and extent of
affected media within the Fill Area include ROST data and subsurface soil data.

ROST and subsurface soil analytical data indicate that creosote-impacted soils are present in
an area adjacent to Gordon’s Creek. Surface features which indicate that filling has

occurred include: 1) a visible mounded area between Gordon’s Creek and West Pine Street
just north of the drainage ditch leading to the creek; and 2) fill debris (concrete, etc.) within J
an apparent former channel cut along both banks of the drainage ditch. The location of the
fill debris coincides with the trace of the former Gordon’s Creek channel shown on Figure
3-2. -

Figure 4-3 presents four ROST cross-sections through the Fill Area. Cross-section J-J°
runs along the eastern bank of Gordon’s Creek through the sandiest portion of the Fill
Area. Pushes along this section are believed to be situated between potential areas of filling
(i.e., the mound and former creek channel) and the present-day Gordon's Creek channel,
Logs of ROST pushes RST-39 and RST-46 show essentially no fluorescence from the land
surface to total depth, establishing the presence of clean soil at each end of the section.
EBST responses within the impacted area range from marginal (RST-40) to affected (RST-

Cross-sections K-K” and L-L’ run through the central portion of the area containing
affected subsurface materials,. RST-43 and RST-15/RST 16 indicate the presence of
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unaffected soils at the north and south ends, respectively, of the Fill Area,” RST-33, -35,
-47, and -48 are believed to be located within or immediately adjacent to the former creek
channel; RST-19 is located immediately southeast of the mounded area. The remainder of
the marginally-affected pushes along these sections are believed to be located near, but not
~ within, potential areas of filling, _

Cross-section M-M’ runs along West Pine Street and establishes the eastern extent of the
Fill Area. With the exception of RST-52, which shows the residual effect of fills within
the former creek channel, logs of pushes along this section show no fluorescence from land
surface to total depth.

Eight subsurface soil samples were collected at locations adjacent to seven ROST pushes in
the Fill Area. Sample locations and depths were selected to determine constituent
concentrations in soils characterized by ROST logs as either unaffected or affected. All
subsurface soil samples were analyzed for TCL volatile and semivolatile constitients. Due
to the unknown nature of the fill, a single sample was analyzed for TCL pesticides and
PCBs. :

Subsurface soil analytical data are summarized in Table 4-1. No target constituents were .
reported above laboratory limits of quantitation in samples collected from GEQ/SB-01, -02,
03, or 04, collected adjacent to RST-38, -49, -46, and -51, respectively. Target
constituents reported in the remaining samples consisted primarily of polycyclic aromatic
hydrocarbons (PAHs), with naphthalene and phenanthrene detected at the highest
concentrations. Extremely low concentrations of BTEX compounds were also reported.
the pesticide heptachlor was reported in sample GEQYSB-05/4-9 at 0.01 mg/kg.

Table 4-2 presents a comparison of ROST data and laboratory analytical data for subsurface
soil samples collected during the RL As in the Process Area, the data indicate correlation
between TFIs and total PAH concentrations. Analyses of samples collected adjacent to
unaffected ROST pushes were essentially non-detect. Samples collected in affected ROST
intervals contained total PAH concentrations near 2,000 mg/kg with one exception: a
sample collected from the second sandy zone contained only | mg/kg total PAH
compounds. Figure 4-2 is a graph depicting the correlation between average TFI and total
PAH concentrations for subsurface soil samples. As stated previously, this graph is
provided for data comparison purposes only.

The approximate extent of affected soil within the Fill Area, based on the ROST data and -
subsurface soil results, is depicted by the shaded area on Figure 4-3. The vertical and r
lateral extent of affected soil within the Fill Area appear to be dictated by the placement of

fill materials and by sand and clay layers beneath the area. The approximate surface area
underlain by affeeted soils is 2.1 acres. The upper 3 to 4 feet of soil in the Fill Area is
generally not affected. Evidence of creosote impact extends into the upper saturated sand
beneath the Fill Area. The thickness of creosote-impacted soil varies by location and

ranges from several feet to as much as 15 feet,

4.3  Site-Wide Media
As a result of the activities described in Section 2, information available to characterize the

nature and extent of affected media on a site-wide basis include surface soil data and
ground water data.
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4.3.1 Surface Soils

Surface soil analytical data are summarized in Table 4-5. Low concentrations of PAHs
were reported in all but two (SS- 6 and SS-7) of the 18 surface soil samples collected
during the RI. Concentrations of total PAHs ranged from non-detect in $S-6 and SS-7 to
28.56 mg/kg in SS-10. o

4.3.2 Ground Water

The nature and extent of affected Process Area ground water was discussed in Section
4.1.2. Prior to the RY, ground water quality had not been characterized on a site-wide
basis. Well locations for the RI were selected to provide site-wide coverage and allow for
the evaluation of ground water quality near the site boundary.

Ground water analytical data are summarized in Table 4-4. Resuits from wells outside of
the Process Area indicate that with the exception of extremely low concentrations of carbon
disulfide in samples from welis MW-01, -03, and -04, and 0.006 mg/l chloroform in MW-
01, no organic target constituents were reported in the four new wells at concentrations
above laboratory limits of quantitation. These constituents are not normally associated with
creosote and probably have an origin other than former creosoting operations.
Concentrations of metals in ground water were fairly consistent throughout the site;
therefore, these low concentrations of metals in site ground water are not believed o have
resulted from former wood treating operations. Results of site-wide ground water
monitoring indicate that although Process Area ground water is known to be affected,
ground water at the northwestern end (MW-01), eastern end south of the Process Area
(MW-05), southeastern end (MW-04), and in the area between the Process Area and Fill
Area (MW-03) remains unaffected. _
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5.0 Conclusions
5.1 Conclusions
The following is a summary of major conclusions based on the results of RI activities:

1. The former Gulf States Creosoting site property is currently bounded by Scooba Street
on the northeast, Gordon’s Creek and Corinne Street on the west and northwest, U.S.
Highway 49 on the southwest, and the Southern Railroad on the southeast. The
approximate area of the entire property is 80 acres.

2. The Gulf States Creosoting facility operated between the early 1900s and approximately
1960. Operations at the facility were of a relatively small scale, consisting of the use of
creosote only in a single pressure cylinder.

3. Creosoting and the associated storage and handling of chemicals were confined to an
approximately 2.5-acre Process Area at the northeastern corner of the site. This area,
which is now occupied by Courtesy Ford Motors, is currently bounded by Scooba
Street, Timothy Lane, the Southern Railroad ditch, and an imaginary line connecting
the northwestern side of the Ryan Auto Parts building and the southeastern side of the
main Courtesy Ford building. During the operation of the wood treating facility, the
area to the southwest of the Process Area was utilized for the storage of treated and ,
untreated wood. -

4. The site was redeveloped for commercial and light industrial use beginning in
approximately 1962. There are no residential or institutional (e.g., schools) uses of the
site. :

5. Subsequent to closure of the facility and in conjunction with the redevelopment of the
site, grading and filling with demolition debris and other waste materials occurred at the ‘
southwestern site boundary near Gordon’s Creek. Gordon’s Creek was also -
rechannelized (i.e., moved 200 to 300 feet to the northwest) to allow for the
development of land along the extension of West Pine Street.

6. The former site property is currently occupied by several automobile dealerships, auto
parts stores, a beverage dealership, a convenience store, and other commercial
operations. The Process Area and wood storage areas have been regraded, covered
with asphalt, and are no longer evident. The Fill Area remains undeveloped. J

7. Dating back to at least 1957, the Process Area and Fill Area have been located within
two distinct drainage basins separated by a topographic and drainage divide. The
northeastern portion of the site, including the Process Area, is drained to the east by a
system of ditches and culverts. The remainder of the site, including the Fill Area, is
drained to the west by Gordon’s Creek and its tributary ditches.

8. The geology of the Process Area and Fill Area are significantly different, with the
exception of an underlying clay aquitard common to both areas. The clay aquitard
underlies the uppermost water-bearing units in both areas and represents the topofa
massive (120 to 200 feet thick) regional clay of the upper Hattiesburg formation.

9. The Process Area geology and hydrogeology are characterized by three major units: an

upper silty clay, 20 to 25 feet thick; a fine- to medium-grained sand channel with a
maximum thickness of 20 feet (the upper water-bearing unit); and the underlying clay
aquitard, The Process Area sand channel does not extend westward to the Fill Area.
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10. The Fill Area geology and hydrogeology are characterized by 20 to 25 feet of
interbedded sands and clays (the sandy zones comprising the upper water-bearing unit)
and the underlying clay aquitard. The discontinuous sandy zones near Gordon’s Creek
do not extend northeastward to the Process Area.

11. Ground water flow within the Process Area sand channel is to the east at a gradient of
approximately 0.01 feet per foot (in the opposite direction as portrayed by others in
previous reports). Estimates of the sand channel’s hydraulic conductivity range from
3.8 x 10* cm/sec to 2.1 x 10® cm/sec. The estimated ground water flow velocity
within the sand channel ranges from 0.04 to 0.2 feet per day. The direction of ground
water flow within the discontinuous Fill Area sands is unknown, but is anticipated to -
be toward or downstream along Gordon's Creek.

12. A search of water well databases identified the presence of up to three wells screened at
depths of less than 300 feet (i.e., above the massive regional clay) within one mile of
the site. The current status and use of these wells are unknown,

13. The ROST system was demonstrated to be an effective screening to6l for the
delineation of the vertical and lateral extent of creosote-impacted soils within the
Process Area and Fill Area. ROST results correlated with laboratory analytical data to
allow for the determination of the presence/absence and relative concentrations of
creosote,

14. Creosote-impacted soils within the Process Area are confined to areas beneath or
immediately adjacent to former wood treating operational features. The surface area
underlain by creosote-impacted soils is approximately 3.4 acres in the Process Area.

15. Creosote-impacted soils within the Fill Area are present within and adjacent to areas
where filling occurred in conjunctiofr with the redevelopment of the property beginning
in approximately 1962. The surface area underlain by creosote-impacted soils is
approximately 2.1 acres in the Fill Area,

16. Ground water in the uppermost water-bearing zone beneath the Process Area has been
impacted by former wood treating operations. Affected ground water does not extend
west of the Process Area; the extent of affected ground water to the north and east of
the Process Area has not been defined.

17. ROST pushes through the uppermost water-bearing zone in the Process Area do not
indicate the presence of a free-phase creosote plume at the base of the zone.

18. Affected ground water in the Process Area is vertically confined by the underlying
massive clay of the Hattiesburg formation, This clay layer affords protection to the
drinking water resources of the Hattiesburg area. ROST pushes into this clay indicate
the absence of any creosote migration into this layer.

19. Ground water quality beneath the Fill Area has not been characterized, although ROST
pushes through the uppermost water-bearing zone indicate the presence of some
Creosote-impacted sand. :

20. Extremely low concenti‘atiuns of wood treating constituents are present within near-
surface soils (i.e., the upper 12 inches) in unpaved and uncovered areas of the site.

21. Rl results indicate the lack of a transport mechanism, either currently or historically, for
the migration of creosote or other constituents from the Process Area to the Fill Area. -

MPRAZI- 2R 92



. Available site information indicates that the presence of creosote-impacted soils within
the Fill Area is not a result of creosote wood treating operations, but resulted from the

placement of creosote-impacted soils and other waste material in the Fill Area during the
early 1960s..

22. The results of the Rl indicate that affected subsurface media are confined to two .
separate and distinct areas: the Process Area and the Fill Area. The two areas can be
considered independently during the development of possible response scenarios.

5.2 Additional Data Needs

Based upon a review of information obtained during the RI, additional investigative
activities will be necessary to determine the extent of affected site media and evaluate
potential site remedies. The following sections present additional data needs for the
Process Area and Fill Area.

5.2.1 Process Area

Rl activities delineated the vertical and lateral extent of creosote-impacted soils within the
limits of the site, defined the geometry of the sand channel beneath the Process Area,
determined the direction and gradient of ground water flow in the sand channel, and
characterized ground water quality in the sand channel beneath the Process Area. The
following are additional data needs identified for the Process Area;

1. Determination of the western extent of the Process Area sand channel (i.e., exactly
where the channel pinches out);

. Determination of the geometry of the sand channel to the north and east of the Process

channel to the north and east of the Process Area; and
. Determination of contaminant transport and natural attenuation parameters for the sand
channetl. ' : R

2
3. Determination of lateral extent of creosote-impacted ground water within the sand
4

5.2.2 Fill Area

RI activities determined the extent of creosote-impacted soils within the Fill Area and better
defined the Fill Area geology. The following are additional data needs identified for the Fill

1. Determination of ground water flow direction within the Fill Area sands;
2. Determination of the hydraulic connection between discontinuous Fill Area sands and
Gordon’s Creek; o

3. Determination of ground water quality within the Fill Area sands.
- §.2.3 Other Site Areas

]

Results of the RI indicate that no additional study is warranted beyond the limits of the
Process Area and Fill Area.
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2.3 Previous Investigations

Previous investigations performed at the site, with corresponding reports cited, include the

following:

* January and March 1990 investigations by Roy F Weston for U.S. EPA (Soil Gas and
Soil Sampling, Roy F. Weston, Inc., May 1990);

* An October 1991 investigation by MDEQ (Site Inspection, Phase II Report, MDEQ,
January 7, 1992);

» A May 1994 investigation by Environmental Protection Systems (EPS) (Phase I Site
Investigation of the Former Gulf States Creosote Company Process Area, EPS, July
1994);

* A June 1994 investigation by Bonner Analytical Testing Company (BATCO) (Letter to
Mrs. John D. Thomas re former Gibson’s Shopping Center property, BATCO, July 7,
1994);

* An October/November 1994 investigation by BATCO (A Preliminary Subsurface
Investigation, Ryan Motors/RSCO Realty, BATCO, October 31 through November 3,
1994);

¢ A report from a June/July 1995 investigation by BATCO (Letter to Mrs. John D.

- Thomas re former Gibson’s Shopping Center property, BATCO, September 14,
1995).

¢ Two late-1995 three-dimensional resistivity surveys by American Remediation
Technology (Three-Dimensional Resistivity Survey, Courtesy Ford Facility, American
Remediation Technology, December 19, 1995 and Three-Dimensional Resistivity
Survey, West Pine Street Drainage Ditch Area, American Remediation Technology,
December 22, 1995);

s A May 1996 investigation by McLaren/Hart (Report of Investigative Activities,
McLaren/Hart, June 16, 1996 and Report of Investigative Activities, Supplemental
Information, McLaren/Hart, June 25, 1996); and

* A June 1996 investigation by Kerr-McGee Chemical (no report issued; laboratory
reports and boring logs available).

A map depicting sampling locations from previous investigations is provided as Figure 2-2.
Summaries including the number and types of samples collected and analytical results
areprovided in the following sections. Inclusion of these summaries is for informational
purposes only and does not represent an endorsement or validation of this work.

2.3.1 1990 Roy F. Weston Investigations

- Roy F. Weston conducted site investigation activities in January and March 1990. The
following activities were compieted during the Roy F, Weston investigations:

Advanced 17 soil borings to depths ranging from 3 to 14 feet;

Analyzed 19 subsurface soil samples for polynuclear aromatic hydrocarbons (PAHs);
Sampled or monitored 65 soil gas sampling stations; and

Analyzed three air samples for PAHs,

Subsurface soil analytical results from the January and March Roy F. Weston
investigations are summarized in Tables 2-1 and 2-2, respectively. Of the 19 subsurface
soil samples collected, 12 contained detectable concentrations of PAHs. Samples collecied



Table 2-1
‘ Summary of Soil Analytical Data
January 1990 Roy F. Weston Investigation

Former Gulf States Creosoting Site

i ississippi )
Hattnesburg, Mississippi B _ s /
Sample Location B0 z.s/ DO¢’ DOo DO DO1 E20
Sample Depth  0-12 in. 5ft. 8 ft. 51t 8 ft. 41t

Constituent
Naphthalene ND 178 354 280 148 4.1J
2-Methylnaphthalene ND 99 197 460 82 3.6]
1-Methylnaphthalene ND 72 104 340 45 ND
Biphenyl ND 22] 55 aJ 24 ND
2,6-Dimethylnaphthalene ND 72 65 53 28 ND
Acenaphthylene ND 4.4]J 4.2] 2.3]1 ND ND
Acenaphthene ND 259 156 225 81 141
Dibenzofuran ND 158 125 114 78 4.7)
Fluorene ND 245 140 219 20 9.4]
Phenanthrene 6.5 718 325 715 229 26
Anthracene ND 465 210 521 114 69
Carbazole ND 173 96 157 38 151
Fluoranthene 3 844 215 763 188 138
Pyrene 1.1J 181 64 266 65 o8
Benzo(a)anthracene 1.6 181 54 259 62 104
Chrysene AU 2.9J 230 61 318 73 160
Benzo(b)fluoranthene ' P 381 ND 787 143~ 123 248
Benzo(k)fluoranthene ! ND 231~ 74 ~ 135 « 21— 236
Benzo(c)pyrene 2.5] 83 25 97 52 83
Benzo(a)pyrehe 21 1257 35- 133 ~ 55— 116 -
Indeno(1,2,3-cd)pyrene 1.8] 51 15J 54 26 53
Dibenzo(a,h)anthracene e SF 23- 51— 19] —~ 12] — 177 —
Benzo(g,h,i)perylene " 1.53 41 11 42 22 42

Notes: Only those samples containing detectable PAHs are included in this table.
All concentrations are reported in mgfkg (ppm).
ND - Constituent not detected at or above laboratory detection limit.
J - Data indicates the presence of a compound that meets the identification criteria. The result is less
than the lowest linear detection limit of 10.0 ug/ml, but greater than zero and the concentration is
given as an approximate value.

Analytcal Duta
Jan S0 EPA



Table 2-2
Summary of Soil Analytical Data
March 1990 Roy F. Weston Investigation

Former Gulf States Creosoting Site

Hattiesburg, Mississippi
Sample Location DO03A DO3A E19 E24 E25 E27
10 ft. Top Bottom of
Sample Depth of Auger Auger 11 ft. 8ft. 8 ft. 8 ft.
Constituent
Naphthalene 1] 7.3 25 - 544 48 753
2-Methylnaphthalene ND 1] 0.9 224 26 293
1-Methylnaphthalene ND .06] 0.6 107 26 193
Biphenyl ND 02] 3] 55 3.5] 140
2,6-Dimethylnaphthalene ND ND 4J 71 13 160
Acenaphthylene ND ND 04) 73] 2.4] 20
Acenaphthene ND A 1.5 264 86 213
Dibenzofuran ND 051 0.7 159 37 125
Fluorene ND 05] 0.9 194 66 129
Phenanthrene ND 04] 2.7 420 136 425
Anthracene - ND ND 1.7 87 41 126
Carbazole ND 0.07 03 48 5.5] 59
Fluoranthene A 03] 29 224 . 144 288
Pyrene 2] 04] 3.4 180 126 296
Benzo{a)anthracene 071 ND 1.1 52 34 100
Chrysene .08] ND 1.2 42 37 86
Benzo{b)fluoranthene ND ND 1 ND ND 86
Benzo(k)fluoranthene ND ND 04 27] 30 ND
Benzo{c)pyrene - ND ND 0.5 ND 9.1 31
Benzo(a)pyrene ND ND 0.6 ND 11 42
Indeno(1,2,3-cd)pyrene ND ND ND ND ND ND
Dibenzo(a,hyanthracene ND ND ND ND ND ND
Benzo(g,h,i)perylene ND ND ND - ND ND ND

Notes: Only those samples containing detectable PAHs are included in this table.
All concentrations are reported in mg/kg (ppm).
ND - Constituent not detected at or above laboratory detection limit.
J - Data indicates the presence of a compound that meets the identification criteria. The result is less
than the lowest linear detection limit of 10.0 ug/ml, but greater than zero and the concentration is
given as an approximate value.

Anpalytical Data
Mar 90 EPA



from the Gordon’s Creek fill area between West Pine Street and Gordon’s Creek exhibited
the highest concentrations of PAHs.

Resutlts of the soil gas survey indicated that there was no apparent relationship between
field screening results using hand-held photoionization and flame ionization detectors (PIDs
and FIDs) and soil gas analytical results. Results of air sampling performed prior to
initiation of the investigations indicated that ambient air quality had not been affected by site
residuals. ‘

2.3.2 October 1991 MDEQ Investigation

MDEQ conducted site investigation activities in October 1991, The following activities
were completed during the MDEQ) investigation:

* Advanced two soil borings to unknown depths;
¢ Analyzed two subsutface soil samples for semivolatile constituents;

¢ Analyzed three ground water samples (two from temporary wells, one from a City of
Hattiesburg municipal well) for semivolatile constituents; and

¢ Analyzed two sediment samples for semivolatile constituents.

Analytical results from the MDEQ) investigation are summarized in Table 2-3. The
subsurface soil sample collected as a background sample (GS-SB-01) contained no
semivolatile constitnents, while the sample collected from the Gordon’s Creek fill area
(GS-SB-02) contained 3,500 and 4,200 mg/kg phenanthrene and anthracene, respectively,
as well as other semivolatile constituents. The sediment sample collected upstream of the
two drainage pathways (GS-SD-01) contained low concentrations (less than one mg/kg)
phenanthrene, fluoranthene, and pyrene; the downstream sediment sample (GS-SD-02)
contained 18,000 mg/kg phenanthrene plus other semivolatile constituents. None of the
three ground water sample (GS-TW-01, GS-TW-02, or GS-PW-01) contained detectable
concentrations of semivolatile constituents.

2.3.3 May 1994 Environmental Protection Systems
Investigation

Environmental Protection Systems (EPS) conducted site investigation activities in May
1994. The following activities were completed during the EPS investigation:

» Advanced 16 soil borings to depths ranging from 1.5 to 36 feet in the former process
area;

¢ Analyzed 36 subsurface soil samples for PAHs;

¢ Installed four ground water monitoring wells; and

Analyzed four ground water samples for PAHs.

Soil analytical results from the EPS investigation are summarized in Table 2-4. PAHSs in
subsurface “soil” samples from the former process area were reported at concentrations
indicating that either tank bottom materials or other creosote-saturated materials were
sampled. Typically, samples collected from borings which met refusal, indicating the
presence of subsurface process area debris, contained a higher range of PAHs,

Ground water analytical results from the EPS investigation are summarized in Table 2-5.
PAHs were reported in ground water samples collected from three of the monitoring wells
completed in the process area.
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Table 2-5

. Summary of Ground Water Analytical Data
: 1994 EPS Investigation ‘
Former Gulf States Creosoting Site
Hattiesburg, Mississippi
Date Sampled 5/27/94 5/27/94 527194
Well Number MW1 MW2 MW3
Constituent ND ND ND
Naphthalene 123 216 443
Phenol ND 2.87 ND
2.4-Dimethylphenol ND ND 63.36

Notes: Only those samples containing detectable PAHs are included in this table.
Only those parameters detected in one or more samples are included in this ta
All concentrations are reported in mg/kg (ppm).
ND - Constituent not detected at or above laboratory detection limit.
Table includes only those parameters detected in one or more samples.
Method detection limit (MDL) = 0.01 ppm

Analytical Data
1994 EPS GW



2.3.4 June 1994 BATCO Investigation

BATCO conducted a Phase 11 investigation at Gibson’s Shopping Center in June 1994,
The following activities were completed during the BATCO investigation:

» Advanced 12 soil borings to depths of up to 20 feet
e Analyzed 36 subsurface soil samples for PAHs; and
e Analyzed three ground water samples for PAHs.

Analytical results from the BATCO investigation at Gibson’s Shopping Center are
summarized in Table 2-6. PAHs were reported in only two of 36 soil samples. PAHs
were not reported in any of the three ground water samples collected. No boring logs were
provided with the report.

2.3.5 October/November 1994 BATCO Investigation

BATCO conducted a Phase II investigation at Ryan Motors in October and November
1994. The following activities were completed during the BATCO investigation:

» Advanced nine soil borings to depths of up to 20 feet
¢ Analyzed 18 subsurface soil samples for PAHs; and
¢ Analyzed seven ground water samples for PAHs.

Analytical results from the BATCO investigation at Ryan Motors are summarized in Table
2-7. PAHs were reported in 12 of 18 soil samples and in five of seven ground water
samples collected. No survey data or boring logs were provided with the report.

2.3.6 June/July 1995 BATCO Investigation

BATCO conducted additional soil investigations at Gibson’s Shopping Center in June and
July 1995. The following activities were completed during the BATCO investigation:

¢ Advanced 14 soil borings to depths of up to 30 feet; and
¢ Analyzed 335 subsurface soil samples for PAHs.

u

Analytical results from the BATCO investigation at Gibson’s Shopping Center are
summarized in Table 2-7b. PAHSs were reported in 14 of 35 soil samples collected. No
survey data or boring logs were provided with the report; the map provided in the report
was inadequate to plot sample locations..

2.3.7 1995 American Remediation Technology 3-D Resistivity
Surveys

In late 1995, American Remediation Technology performed three-dimensional resistivity
(3DR) surveys in both the process area and the Gordon’s Creek fill area.

2.3.8 May 1996 McLaren/Hart Investigation

McLaren/Hart conducted site investigation activities in May 1996. The following acnv1t1es
were completed during the McLaren/Hart investigation:

¢ Advanced nine soil borings to depths ranging from 20 to 50 feet; and

10
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. * Analyzed 18 subsurface soil samples for phenols.

Soil analytical results from the McLaren/Hart investigation are summarized in Table 2-8.
Phenols were detected in 13 of the 18 subsurface soil samples analyzed. However, only
samples from borings SB-1 at a depth of 8 to 10 feet below land surface and SB-2 at a
depth of 13 to 15 feet below land surface contained phenols concentrations greater than 6.7
mg/kg (56.8 and 48.4 mg/kg, respectively).

No maps depicting boring locations or survey data were provided with the McLaren/Ha