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Executive Summary

The Hercules, Inc. facility is located on West Seventh Street in Hattiesburg, which is
situated in the northern portion of Forrest County, Mississippi. Since 1923, this 200
acre facility has manufactured over 250 different products through a chemical
operation which involves wood grinding, shredding extraction, fractionation, refining,
rosin processing and distillation. A state preliminary assessment was completed in
December 1989.

Two source areas were detected on Hercules property: 37.7 acres of contaminated
soil and 895,600 cubic feet of surface impoundments. The contaminated soil includes
such contaminates as cadmium, cobalt, lead, mercury, toluene, MEK, benzene, PCB’s,
and acetone. Contaminants present in the surface impoundment include arsenic,
heavy metals, toluene, MEK, and benzene.

The Hercules plant is located within the Pine Hills physiographic district of the
Coastal Plain physiographic province. Groundwater occurs in the alluvial and terrace
deposits as well as the Hattiesburg formation. The nearest private well is located 0.3
miles north of the site. The nearest municipal well is 0.7 miles northwest of the
facility. The groundwater pathway is a great concern due to the release of
contaminants and the large nearby population which utilizes groundwater.

The surface water pathway is also a concern at Hercules, Inc.. A release of
contaminants has been noted within Greens Creek which is attributable to source
areas on Hercules property. The presence of endangered or threatened species plus
recreational fishing and swimming render this site a concern and threat to
populations and environments.

The soil and air pathways are also a concern at the Hercules site. A large population
surrounds the facility and many endangered and threatened species are found in close
proximity to the site.
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Due to releases of contaminants into the environment and the many targets
potentially affected, further action should be planned under CERCLA authority for
Hercules, Inc.
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Site Inspection
Hercules, Inc.

Hattiesburg, Forrest County, Mississippi
EPA ID N2 MSD008182081

1.0 Introduction

Under the authority of the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA) and the Superfund Amendments and
Reauthorization Act of 1986 (SARA), the U. S. Environmental Protection Agency
(EPA), Waste Management Division of Region IV contracted B&V Waste Science
and Technology Corp. to perform a site inspection (SI) and geophysical survey at the
Hercules, Inc. site in Hattiesburg, Forrest County, Mississippi. The primary purpose
of the investigation was to collect data and information regarding potentially
hazardous environmental conditions at the site. The investigation included a review
of readily available site-specific historical file documentation, collection and chemical
analysis of readily identified wastes and potentially impacted media at the site,
evaluation of preliminary assessment (PA) hypotheses, preparation of Hazard
Ranking System (HRS) factor values and scores, collection of additional information
relating to site conditions at the time of the investigation, and interview sources with
knowledge related to the site and site activities in the past and present processes.

The objectives of the inspection were to evaluate the presence, of contaminants and
to evaluate the potential for adverse impact on the environment. Additionally, the
work effort will examine the potential pathways the contaminants could travel and
the populations and environs the contaminants could potentially impact. Through
these objectives, a recommendation was formulated regarding the necessity for
additional work and the disposition of the site.

Background information pertaining to the site was collected from the State of
Mississippi Department of Environmental Quality, U. S. EPA files, and Mr. Charles

April 29, 1993
A:\JANS2\52011\040.5I 1
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Jordan, Environmental Supervisor for Hercules, Inc.. Additionally, information
relating to the municipal water systems, the number of connections, and distribution
patterns were obtained. A potable well survey was performed in the vicinity of the
site to estimate the location and lateral distances from the site. The information
collected is presented on a detailed map showing the approximate locations of field
sampling activities and activities related to the geophysical surveys performed at the
facility.

2.0 Site Description

2.1 Site Location

The Hercules, Inc. facility is located on West Seventh Street in Hattiesburg, which is
situated in the northern portion of Forrest County, Mississippi. More specifically, the
facility is located in Township 4 North, Range 13 West, within Sections 4 and 5 -just
north of Hattiesburg, Mississippi (Appendix A). The geographic coordinates of the
facility are 31° 20’ 20" north latitude and 89° 18’ 25" west longitude (Appendix A).
Land use in the vicinity of the site is industrial/residential. The site location is

detailed in Figure 1.

Climate in the Forrest County area is characterized by long, hot, humid summers
because moist tropical air from the Gulf of Mexico persistently covers the area (Ref.
1, p. 1). Winters are cool and fairly short. Occasionally a rare cold wave occurs that
dissipates in 1 or 2 days (Ref. 1, p.1). Precipitation is fairly heavy throughout the
year (Ref. 1, p. 1). In the winter, the average temperature is 51° F, while during the
summer the average temperature is 81° F (Ref. 1, p. 1). The average annual
precipitation for the Hattiesburg area is 60 inches, with a mean annual lake pan
evaporation of 46 inches, yielding a net annual precipitation of 14.0 inches (Ref. 2,
pp. 43, 63). The 2-year, 24 hour rainfall is 5.0 inches (Ref. 3, p. 95). The elevation
of Hercules, Inc. is approximately 170 feet above mean sea level (amsl). Estimated
elevations within a four-mile radius of the facility range from 120 to 350 feet amsl
(Appendix A).

April 29, 1993
A:\JANS3\520111040.5! 2
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2.2 Site Description

The Hercules facility is approximately 200 acres in size. The facility consists of a
complex chemical operation that involves wood grinding, shredding extraction,
fractionation, refining, distillation, and processing of rosin from pine tree stumps.
Some of the products manufactured at the facility are modified resins, polyamides,
ketene dimer, crude tall oil wax emulsions, synthetic rubber, and delnav, an
agricultural pesticide (Ref. 4). Over 250 products are produced at the facility. The
facility began operations in 1923 and is presently active in production (Ref. 5).
Structures at the facility include the offices, laboratories, shops, powerhouses, a
wastewater treatment plant, settling ponds, landfills, central loading and packaging
facilities,and the railroad (Refs. 4;6).

The entire facility is fenced in and is not accessible to non-employees. This facility
is surrounded by residential and industrial areas and the Rose Hill Cemetery (Ref.6,
Appendix A). The site location map is shown as Figure 1, and a site layout map is
displayed as Figure 2. The Hercules facility as well as specific site components have
been documented with photographs and is displayed as Appendix B.

2.3 Operational History and Waste Characteristics

An area located on the north portion of facility property, is referred to as the "back
forty," and has been used in the past for disposal of various wastes, including process
wastes, boiler ash and waste treatment sludge from plant activities (Refs. 5, 6, 7).
The type of disposal of the process wastes has been primarily by landfill, but sludge:
has also been disposed of in open shallow pits (surface impoundments). The boiler
ash has been disposed of by landfill and waste piles (Refs. 6, 7, 8).

In 1980, pursuant to RCRA, Hercules filed notification for on-site generation,
treatment and storage of spent sulfuric acid from a rosin polymerization operation
(Refs. 8, 9). In 1983, the Mississippi Bureau of Pollution Control (BPC) determined
that the spent sulfuric acid was exempt from the RCRA hazardous waste regulations,
because it was being reused in the wastewater treatment system for elementary
neutralization (Ref. 10). As a result of the determination, interim status for storage
and treatment of the spent sulfuric acid in tanks and in a surface impoundment was

MCH
April 29, 1993
A:\JAN93\52011\040.S 4
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withdrawn and Hercules reverted to the status of an occasional generator (Ref. 10).
The wastewater treatment system treats contaminated water from all sources
throughout the plant. Hercules currently has a NPDES permit for discharge of the
treated wastewater in the Bowie River (Ref. 11).

Prior to 1980, in response to a congressional subcommittee request for information
from major chemical companies concerning waste disposal, Hercules voluntarily
completed a survey form in which they identified disposal of various wastes from their
process operations in a landfill on site. The landfill was referred to as the "back
forty" landfill. This voluntary survey form later served as notification under the
CERCLA program for on-site disposal of potentially hazardous substances. This
landfill is not regulated under the RCRA program (Ref. 7, §, 9).

3.0 Field Investigation

3.1 Geophysical Investigation

According to file material obtained through the U.S. EPA, Region IV, and the
Mississippi Department of Environmental Quality, Hercules, Inc., landfilled, land
applied and buried in pits: drums, sludge, boiler ash, and other process wastes in an
area referred to as the "back forty" as well as a landfill area south of the back forty
for an unknown period of time (Refs. 6, 7). Therefore, a surface geophysical survey
program was developed to evaluate areas of specific concern within the northern
portion of site property. The use of these instruments was intended to aid in the
selection of sampling locations. Realizing the limitations of the methods and the
equipment used, this activity was performed as a screening method. It should be
understood that data gained from these surveys indicate a response of magnetic
corresistive change within the surfical soils, which may be attributable to subsurface
burial or naturally occurring lithologic conditions. Information containing a detailed
explanation and applications of these methods is contained in Appendix C.

April 29, 1993
A:\JANS3\52011040.51 6
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The scope of surface geophysical surveys include the following activities:

» Conduct an electromagnetic (EM) survey in the "back forty" portion of the
facility (evaluate subsurface conductivity).

» Conduct a regional magnetic (MAG) survey within the limits the facility
boundaries (evaluate the earth’s magnetic field intensity).

* Generate the following maps for each surveyed area:

- Geophysical Base Map

- Conductivity Contour Map

- Conductivity Surface Anomaly Map

- Magnetic Intensity Contour Map

- Magnetic Intensity Surface Anomaly Map

3.1.1 Geophysical Survey Methodology

The two geophysical instruments used in the subsurface study were a ground proton
precession magnetometer (Geonics-856) and an electromagnetic non-contacting
ground conductivity meter (EM-31). At the beginning of field activities fresh
batteries were installed and both instruments were put through their respective
calibration and pre-operational procedures according to the manufacturers’
specifications. Details of the calibration responses for both instruments are contained
within the field logbook (Ref. 6).

A background base station was established in the far northwest corner of facility
property, where undisturbed field conditions were believed to be present (Ref. 6).
The base station locations were marked with wooden stakes, and measurements were
taken with both instruments at the stations prior to the surveys and upon completion
of the surveys. Field conditions at each area of concern and base station instrument
readings were recorded in the Hercules BVWST logbook (Ref. 6). The field
measurements collected from the actual grid locations were recorded on EM or
MAG data sheets which are considered to be an extension of the BVWST logbook
(Ref. 6).

April 29, 1993
A:\JAN93\52011040.51 7
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At the background base station, five positions were established. A center position
with four locations radiating outward and terminating 10 feet from the center
positioned in the north, east, south, and west directions. At each position of the base
station, three readings were collected with the magnetometer and the EM-31,
respectively. The average background magnetic intensity response at the onset of
magnetometer readings was 50,835.2 nanotesla. At the end of the day, the same
background location readings indicated an average response of 50,838.9 nanotesla
(Ref. 6). The 3.7 nanotesla variation is typical of ambient diurnal fluctuations, and
indicates stable magnetic field conditions for the time interval during which the other
magnetic field measurements were collected (Appendix C).

The electromagnetic non-contacting ground conductivity meter (EM-31) was used in
one of its two operative modes, the "comp" mode also known as the in-phase
component mode. The in-phase component mode is used to evaluate metal
detection. Background values documented for the EM in comp mode registered
between 38 to 42 mmhos/meter (Ref. 6). All EM readings were collected with two
orientations at each station location: north-south and east-west.

Two areas on the Hercules site were selected to further evaluate subsurface
conditions with surface geophysical methods. The two areas are detailed on Figure
2. As noted on Figure 2, the areas have been designated as "Area 1 Geophysics" and
"Area 2 Geophysics." Area 1 is located within the north back forty, approximately
200 feet northwest of the sludge pits (Ref. 6, Figure 2). Area 1 measures 700 square
feet, contains 10 foot intervals, and is situated approximately 150 feet east of the
Moose Lodge (Ref. 6). The north-south baseline extends 70 feet and the west-east
baseline measures 100 feet (Ref. 6). Refer to Figure 3 for the Geophysical Base Map
for Area 1. A cartesian coordinate-oriented grid was laid out in both areas, using a
Brunton compass and a right angle prism in addition to surveying techniques (stadia
& levels). In Area 2, north-south and east-west oriented survey lines were spaced at
25 foot intervals. The north-south baseline extended 150 feet, while the east-west
baseline was 250 feet, resulting in a total area of 37,500 square feet (Ref. 6). Figure
4 illustrates the Geophysical Base Map for Area 2.

The X (north) and Y (east) axes (baselines) were marked by wooded stakes in both
areas. The other station locations within the coordinate system were marked by

April 29, 1993 )
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labelled wire flags. . The grids for both Areas 1 and 2 were tied into fixed points at
each area of concern to ensure replication.

3.1.2 Geophysical Survey Results

3.1.2.1 The Magnetic Field Intensity Survey. A Geonics-856 proton
precession magnetometer was utilized to check and record the intensity of the earth’s
magnetic field at all station locations. Variations (anomalies) may be caused by the
natural distribution of iron oxides or by the presence of buried iron or steel objects.
The G-856 was calibrated and put through pre-operational checks according to
manufacturer’s recommendations. Magnetic intensity contour and anomaly maps
were generated using Golden Graphics Surfer Software.

3.1.2.2 The In-phase Conductivity Survey. An electromagnetic (EM)
non-contacting ground conductivity meter, the EM-31 was utilized to check and
record subsurface conductivity measurements at each station location. The EM-31
was calibrated and put through pre-operational checks according to manufacturer
recommendations.

Electrical conductivity is a function of soil type, rock type, porosity, and permeability.
Metal objects and landfilled or buried materials with significant metallic properties
may cause variations in subsurface conductivity and create "anomalies” or differences
in background conditions.

Conductivity contour and anomaly maps were generated using Surfer Software
(version 3.0).

3.1.2.3 Geophysical Results. The geophysical results from Area 1 using the
Geonics-856 magnetometer depicts two distinctive anomalies. This area contains no
surficial interference (Ref. 6). The area of interest extends from X = 4 to X = 8 and
Y = 1to Y = 5. Figure 5 is the contour map of magnetic intensities for Area 1. The
two focal points are (6,4) and (6, 2). This area of interest measures 40 feet by 40
feet and is located beneath immature forest growth. Indications of subsurface
geophysical anomalies, possibly buried metals are observable on the contour map
(Figure 5) as closed contours (both hatchured and non-hatchured). Two hundred
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nanotesla contour line intervals are used in Figure 5. Measurements that differ from
background magnetic intersitites are considered anomalous and are indicated as
closed contours. Magnetic readings that exceed background levels are shown with
non-hatchered contour lines (“peaks"), while measurements that fall below
background intensities are similarly suspicious or anomalous and are indicated with

hatchered contouring ("valleys").

The highest magnetic intensity reading occurs at station (6, 2) and measures 53,387
nanotesla (Ref. 6). The lowest magnetic intensity reading occurs at station (6, 4) and
measures 49,720 nanotesla (Ref. 6).

A surface map (3-dimensional) of isomagnetic intensities occurring in geophysical
area 1 is included as Figure 6. The graphical representation of Area 1 on Figure 6
is rotated 180° to aid the viewer in seeing the anomalous "valley” surrounding station
(6,4). An extreme "high" or "mountain" anomolous area occurs near station (6,2) on
Figure 6.

Results from the EM-31 non-contacting terrain conductivity meter in the "comp" or
"in-phase" mode yields data that show three anomalous areas in Area 1. Figure 7, a
subsurface conductivity contour map, shows two high anomalies and one low anomaly.
The contour interval for Figure 7 is 5 mmhos/meter. The subsurface conductivity
surface map (3-dimensional), Figure 8, has not been rotated since the anomalous
"valleys" are close to the origin (0,0) and therefore easily viewed by the reader. An
extremely high ground conductivity reading of 115 mmhos/m was observed at station
(7,7). The lowest conductivity reading (0 mmhos/m) occurred at stations: (6,2), (7,3),
(6,3), and (6,4). This area of low anomalies form a triangle of concern centered
around station (6,3) within geophysical Area 1.

Geophysical Area 2 indicates magnetic intensity anomalies in the northwest quadrant
of the large study area as Figure 9 illustrates. The area of interest extends from X =
OtoX=4and¥Y =2to Y = 6 (Figure 9). Figure 9 is the contour map of magnetic
intensities for Area 2. Contour line intervals measure 2000 nanotesla. Two focal
points that occur are at stations (1,3) and (3,6). The northwest corner of the Area 2
grid is an area of interest which measures 100 feet by 100 feet or 10,000 square feet.

April 29, 1983
A\JANS3\52011,040.51 13
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The lowest magnetic intensity occurs at station (3,6) and measures 11,539 nanotesla
(Ref. 6). Another interesting anomaly occurs at station (1,3) and measures 23,606
nanotesla. In Figure 10, it becomes evident that the low magnetic intensity readings
of the northwest quadrant becomes significant or anomalous whereas the anomalous
highs seem to be normal background conditions (Ref. 6). Figures 9 and 10 exemplify
the low, anomalous magnetic reading characterizing Area 2.  Figure 10 is the
isomagnetic surface map (3-dimensional) which has been rotated 90° to help

distinguish these anomalous "valleys."

Results from the EM-31 conductivity meter, in the "comp" (in-phase) mode yields
data which illustrates a low of 0 mmhos/m at station (1,4) and a conductive high of
210 mmhos/m at station (3,4) (Ref. 6). Figure 11 is the subsurface conductivity
contour map for Area 2. The contour interval is 10 mmhos/m. Figure 12 is a 3rd
dimensional reflection of conductivies at Area 2 are shown on Figure 12. No rotation
was necessary in Figure 12.

3.1.3 Geophysical Conclusions

Both the magnetic intensity survey (Figure 5) and the in-phase conductivity survey
(Figure 7) outline the same area of interest in Area 1. this area is centered around
the following station locations: (6,2) and (6,4). The magnetic intensity maps (Figures
5 and 6) do not indicate any other area of anomalous readings. The conductivity
maps (Figures 7 and 8) do, however, show other potential areas of subsurface
inconsistences, particularly near stations (3,3) and (7,7). After evaluating all
geophysical data for Area 1, the most anomalous area is determined to be between
station coordinates (6,2) and (6,4). Natural subsurface conditions do not appear to
exist in this area. Subsequently, soil and groundwater samples (HI-SS-05, HI-SB-05,
and HI-TW-05) were collected between those two station locations.

Area 2 as depicted by Figures 9 through 12 also illustrates a common area of
anomalous readings, i.e., the northwestern quadrant of the grid. Of particular interest
are the station locations (1,3) and (1,4). In fact, there is a 54 percent difference in
station (1,3) magnetic intensity readings compared to background magnetic intensity
readings. Conductivity readings at station (1,4) differ greatly from background
readings ( a span of 40 mmhos/meter).
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Subsurface conductivity values show their greatest variation in the western third of
the grid area.

After careful consideration, the BVWST geophysical team had determined that soil
sampling between station locations (1,3) and (1,4) would best characterize Area 2.
Subsequently, sample HI-SS-04 was collected from this area.

3.2 Sample Collection

During the field investigation, conducted during the weeks of June 22 and August 17,
1992, B&V Waste Science and Technology Corp. attempted to identify and
characterize contaminants which may be present in the environment as a result of
activities that were conducted at the Hercules site. To accomplish this, BVWST
collected environmental sediment, surface water, surface soil, subsurface soil, and
groundwater samples from a number of strategic locations. These locations were
selected based on historical information, hydrological data for the region and site
area, and direct observation at the site.

3.2.1 Sample Collection Methodology

All sample collection, sample preservation, and chain-of-custody procedures used
during this inspection were in accordance with the standard operating procedures as
specified in Sections 3 and 4 of the Environmental Compliance Branch’s Standard
Operating Procedures and Quality Assurance Manual, United States Environmental

Protection Agency, Region IV, Environmental Services Division, February 1, 1991,
and with the Field Study Plan prepared by BVWST on June 12, 1992. Deviations
from the study plan include the following:

*  Only two of the 6 proposed temporary wells were installed. Auger refusal
occurred due to metal debris and/or numerous roots encountered.

* Only one of the two on-site monitoring wells was sampled. The integrity of
the second well was questioned by the sampling crew due to a well
obstruction and no locking cap.
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» Several of the soil samples were moved from proposed locations to collect
representative samples which reflect site conditions.

* Two sets of the proposed surface water and sediment samples were deleted
based upon conditions encountered in the field, rendering the samples

redundant.

Surface soil, subsurface soil and sediment samples were collected using a stainless
steel spoon and a 2-quart glass bowl. The portion of the sample being analyzed for
volatile organic compounds (VOC) was collected first and placed directly into the
appropriate container. The remainder of the sample was collected into the glass bowl,
thoroughly homogenized, and then distributed to the proper containers. Surface soil
samples were collected from a depth of 0-6 inches below land surface (bls), and
sediment samples were collected from the aforementioned creeks and rivers. Surface
water was sampled directly from the aforementioned creeks and rivers.

Subsurface soil samples were collected from boreholes advanced using either a
hydraulic auger or a hand auger, depending on soil conditions. A clean auger bucket
was used to collect the actual sample after reading the desired depth, and the VOC
containers were filled first. The rest of the sample was then collected and placed in
a decontaminated glass bowl, mixed thoroughly, and put into the appropriate
containers. Subsurface soil samples were collected at a depth of 5 to 7 feet bls.

The sample from the on-site groundwater monitoring wells (B-1) was collected using
a teflon® bailer. The water was purged until pH, temperature, and conductivity
values stabilized and/or a total of five well casing volumes had been removed. The
volatile sample was collected first, then the remaining samples were collected.

The temporary well was installed in the same borehole from which surface soil and
subsurface soil samples were extracted. A well casing and screen was placed in the
borehole. The groundwater sample was collected using a peristaltic pump fitted with
teflon tubing, and purged until a reasonably sediment-free water sample was
obtained. The volatile sample was collected directly from the teflon tubing in the well,
and the remainder of the sample was gathered in the 1 gallon glass jug, and evenly
distributed into the other containers.
pCH

April 29, 1993
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3.2.2 Duplicate Samples
Duplicate samples were offered to and accepted by Joe Powers of Bonner Analytical

Testing Service, environmental consultant for Hercules. Receipt for sample forms
are on file at BVWST.

3.2.3 Description of Samples and Sample Locations

During the sampling investigation, a total of 16 environmental samples were collected.
Samples SW-01, SW-02, SD-03, SD-04, SS-04, SS-05, and SB-05 were recollected in
August 1992, as portions of these samples were lost by Federal Express during
shipment in June 1992. Sample codes, descriptions, locations, and rationale are
contained in Table 1 and a sample location map is presented as Figure 13.

3.2.4 Field Measurements
Field measurements were performed on the surface water and groundwater samples

(Table 2). Parameters measured included temperature, pH, and specific conductivity
of the water sample at the time of collection. No field measurements were

performed on the soil samples during this inspection.

3.3 Sample Analysis

3.3.1 Analytical Support and Methodology
All samples collected were analyzed under the Contract Laboratory Program (CLP)

and analyzed for all parameters listed in the Target Compound List (TCL) and the
Target Analytical List (TAL). In the June 1992 sampling event, organic analysis of
soil and water samples was performed by Compuchem Labs of Research Triangle
Park, North Carolina. Inorganic analysis of soil and water samples was performed
by American Analytical and Tech Service of Broken Arrow, Oklahoma. In the
August 1992 sampling event, organic analysis was performed by IEA Labs of Cary,
North Carolina. Inorganic analysis was performed by Keystone Environmental
Resources of Monroeville, Pennsylvania. All laboratory analyses and laboratory
quality assurance procedures used during the investigation were in accordance with
standard procedures and protocols as specified in the Laboratory Operations and

April 20, 1983 :
A:\JANS3\520111040.51 24
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TABLE 1

Sample Locations and Rational

Hercules, Inc.

Hattiesburg, Forrest County, Mississippi

Sample Code Sample Type Locatlon Depth Ratlonale
HI-$S-01 Surface Soll Mrs. Sadie Smith’s property, 906 Seventh St., south of Hercules 6 Inches To establish background levels
HI-S5-02 Surface Soll next to the dumpster, near the drum recycling area 4 Inches To determine presence or absence of contaminants
HI-SS-03 Surface Soll Former area of pinetree stump plles, western portion of Hercules 6 Inches To determine presence or absence of contaminants
HI-$S-04 Surface Soll In geophysical area N* 2, near coordinates (1,3) and (1,4) 6 Inches To determine presence or absence of contaminants
HI-SS-08 Surface Solt In "back forty" at geophysical area N¢ 1, near coordinates {6.4) and 6,3) S inches To determine presence or absence of contaminants
HI-SB-01 Subsurface Soll Mrs. Sadie Smith's property, 906 Seventh St., south of Hercules 7 feet To establish background levels
HI-SB-05 Subsurface Soll In "back forty" at geophysical area N* 1, near coordinates (6,4) and 6,3) 3 feet To determine presence or absence of contaminants
HI-SD-01 Sediment On Green's Creek, at the point of entrance onto Hercules property 0.2 Inches To establish background levels
HI-SD-02 Sediment On Green's Creek, at the polnt of exit off of Hercules property 0-2 Inches To determine presence or absence of contaminants
HI-SD-03 Sludge From the sludge holding pond in "back forty" portion of site 0-2 Inches To determine presence or absence of contaminants
HI-SD-04 Sediment From an Intermittent drainage ditch, on the east side of site property 0-2 Inches To determine presence or absence of contamlnants
RI-SW-01 Surtace Water In Green's Creek, at the polnt of entrance onto Hercules property N/A To establlsh background levels
HI-SW-02 Surface Water In Green's Creek, at the point of exit off of Hercules property N/A To determine presence or absence of contaminants
HI-TW-01 Groundwater Mrs. Sadie Smith's property, 906 Seventh St., south of Hercules 8 feet To establish background levels
HI-TW-0S Groundwater In “back forty" at geophysical area Nt 1, near coordinates (6,4) and 6,3) 5 feet To determine presence or absence of contaminants
HI-MW-B1 Groundwater In "back forty,” approximately 250 feet east of sludge pits 97.8 feet To determine presence or absence of contaminants

HI - Hercules, Inc

SS - Surface Soll

SB - Subsurface Soil
SO - Sediment

TW - Temporary well
MW - Monitoring well
SW - Surface water

bls - below land surface

JO
November 2, 1992
A:\52011\040\TABLE 1
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TABLE 2

Field Measurements for Groundwater and Surface Water Samples
Hercules, Inc.
Hattiesburg, Forrest County, Mississippi

Sample Sample Type pH Conductivity (mmhos/cm) Temperature (F°)
HI-SW-01 Surface Water 791 82 96.1
HI-Sw-02 Surface Water 7.36 415 97.3
HI-TW.01 Groundwater 5.87 256 87.8
5.83 254 88.2
5.81 254 89.2
HI-TW-05 Groundwater 7.58 397 82.7
7.56 388 83.8
7.42 392 83.9
HI-MwW-B1 Groundwater 7.33 241 81.0
7.28 242 79.7
7.02 259 81.5

MCH
November 25, 1992

A:\52011\040\TABLE-2
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Quality Control Manual, United States Environmental Protection Agency, Region IV,

Environmental Services Division, issued October 24, 1990; or as specified by the
existing United States Environmental Protection Agency standard procedures and
protocols for the Contract Laboratory Program (CLP) Statement of Work (SOW),
as applicable.

3.3.2 Analytical Data Quality and Data Qualifiers

All analytical data were subjected to a quality assurance review -as described in the
EPA Environmental Services Division laboratory data evaluation guidelines. In the
tables, some of the concentrations of the organic and inorganic parameters have been
qualified with a "J." This indicates that the qualitative analysis was acceptable, but
the quantitative value has been estimated. A few other compounds are qualified with
an "N," indicating that they were detected based only on the presumptive evidence
of their presence. This means that the compound was tentatively identified, and its
detection cannot be used as a positive indication of its presence. Results for some
background samples were reported with a "U" qualifier. this qualifier means that the
material was analyzed for but not detected. The reported number is the laboratory-
derived sample quantitation limit (SQL) for the compound or element in that sample.
At times, miscellaneous organic compounds that do not appear on the target
compound list are reported with the data set. These compounds are qualified as
"JN," indicating that they are tentatively identified at estimated quantities. Because
these compounds are not routinely analyzed for or reported, background levels or
SQL levels are not generally available for comparison. Deviations in the June
sampling data include trace amounts of bromodichloromethane, and
dibromochloromethane in the trip blank. No deviations were noted in the August
sampling data. The complete analytical data sheets are presented in Appendix D.

4.0 Source Sampling

4.1 Sources and Sampling Locations

Two sources of contamination were revealed during the field investigation at the
Hercules facility in Hattiesburg: contaminated soil and surface impoundments. The
contaminated soil consists of 37.7 acres or 1,640,625 square feet. The size of this area
was formulated by connecting five sampling locations within Hercules property:

Aprit 30, 1993
A/\JANS3\520111040.5! 28
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- Sample HI-SS-03 located on the western portion of site property in an area
where pinetree stump stockpiles once existed - a black ooze was percolating
from some areas surrounding the sample location,

- Sample HI-SS-02 located at the center of Hercules property next to a
dumpster in the galvanized drum recycling area (the dumpster was being
filled with a black, greasy sludge - some overflow was noted),

- Sample HI-SD-04, a sediment sample located within a drainage ditch on the
east side of site property, (the analysis for SD-04 utilized the sample
collected from the second sampling trip which was extracted 200 feet south
of the original SD-04 location),

- Sample HI-SS-05, a soil sample located within the geophysical Area 2, an old
landfill on the northeast portion of site property, and

- Sample HI-SB-05, a soil sample located within geophysical Area 1, situated
in the back forty, in the north corner of site property (Ref. 6, Appendix D).

The second source of concern at the Hercules facility is a cluster of six surface
impoundments that are located in the back forty. All six "ponds" encompass an area
500 feet by 500 feet and are split in threes by a dirt service road (Figure 2). These
holding ponds are contained by dike walls which are four to five feet tall (Ref. 5).
Some of the south pond dike walls have collapsed but the integrity of the perimeter
dike walls is good (Refs. 5, 6). All impoundment materials is of the same
composition, but depositional times have been variable (Ref. 5). Total volume of
these impoundments is approximately 895,600 cubic feet (Ref. 12). No liner is present
beneath these holding ponds (Ref. 6, 7). Sample HI-SD-03 was collected from one
of the northern sludge ponds and is representative of all Hercules’ surface
impoundment material (Appendix D). Sample codes and rationale are summarized
in Table 1 and sample locations are illustrated in Figure 13.

April 30, 1893
A:\JAN93\520111040.5! 29
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4.2 Analytical Results

This section presents the analytical results for samples collected at Hercules. Values
for background sample results are presented either as a measured value or as the
sample qﬁantitation limit (SQL). Samples containing concentrations of contaminants
greater than three times the background level, or equal to or greater than the SQL
of these contaminants are considered to be elevated.

4.2.1 Contaminated Soil Results

The only surface soil sample with elevated inorganics was sample SS-02. Cadmium
(2.4 mg/kg, above SQL), cobalt (260 mg/kg, 173 times background), copper (820
mg/kg, 41 times background), lead (estimated 370 mg/kg, 9 times background),
magnesium (1200 mg/kg, 7 times background), and nickel (460 mg/kg, above SQL).
The only elevated inorganic in the subsurface soil sample was sodium in SB-05 (Table
3).

Elevated organics in sample SS-02 include acetone (estimated 3000 pg/kg, above
SQL), toluene (2,500 pg/kg above SQL), and total xylenes (21 pg/kg, above SQL).
Ten miscellaneous extractable organics were detected at estimated levels ranging
from 500,000 - 20,000,000 pg/kg. Organics in sample SS-03 included methyl ethyl
ketone (23 pg/kg, above SQL), toluene (46 ng/kg, above SQL), heptachlor epoxide
(4.6 ng/kg, above SQL), and endrin ketone (67 pg/kg, above SQL). The only organic
elevated in sample SS-04 was PCB-1254 (810 pg/kg, above SQL). No organics were
elevated in the subsurface soil samples (Table 4).

One sediment sample (SD-04) was collected from an intermittent ditch at the eastern
site of the property. Elevated inorganics in this sample include copper (27 mg/kg, 7
times background), mercury (0.21 mg/kg, above SQL), and nickel (16 mg/kg, above
SQL) (Table 5).

Organics detected in sample SD-04 include toluene (14,000 pg/kg, above SQL),
methyl ethyl ketone (470 ng/kg, above SQL), and benzene (180 pg/kg, above SQL).
Twenty unidentified miscellaneous extractables were also detected in this sample
(Table 6).

April 30, 1993
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Table 3
Summary of Inorganic Analytical Results
Surface Soil/Subsurface Soil Samples
Hercules, Inc.
Hattiesburg, Forrest County, Mississippl

SS-01 S$S-02 §S-03 SS-04 SS-~05 SB -01 SB -05
Metals mg/kg ma/kg mag/kg mg/kg mg/kg mg/kg ma/kg
Aluminium 3900 J 1700 J 4000 J 2300 J 4500 J 1800 J 6800 J
Arsenic 3.7 2.8 - - —_ - -
Barium 88 J 80J 26J 41J 27J 9.1J 26J
Beryllium 0.39 - — — — 0.24U 0.26
Cadmium 65U — - - - -
Calcium 990 1100 570 230 96 55
Chromium 5.1J 5.1J 14 J 45J 46J 51J
Cobalt 1.5 - - 2.3 1.2U 1.9J
Copper 20 7.1 11 3.2 2.2U 3.1
Iron 9000 J 5100 J 3500 J 3900J 1100 J 6200 J
Lead 394 22J 20J 14J 25J 21J
Magnesium 180 240 120 160 84 260
Manganese 230J 92 J 74 J 300J 3Ud 80J
Mercury 0.17 - - - - -
Nickel 15U - — - - -
Potassium 140 130 150 120 87 J 190
Sodium 180 U - — - 210U ]
Vanadium 15 . 10 6.3 8.9 4.1
Zinc 110J 390J 16 J 114 11J 3UJ 8.7J
Notes:

J—Estimated Value

U-—Material was analyzed for but not detected. The
number given is the sample quantitation limit (SQL).

mg/kg-milligrams per kilogram
iShading denotes those values that are three times
the background, or greater than or equal to the SQL.




Table 4
Summary of Organic Analytical Results
Surface Soil/Subsurface Soil Samples
Hercules, Inc.
Hattiesburg, Forrest County, Mississippi

C—Confimed by GCMS
J—Estimated Value

N—Presumptive evidence of presence of material
U—Material was analyzed for but not detected The
number given is the sample quantitation limit (SQL).

ug/kg-- micrograms per kilogram

hading denctes those values that are three times
the background, or greater than or equal to the SQL.

32

SS-01 §S-03 SS—-04 SS-05 SB-01 SB-05
Purgeable Organics ug/kg ug’kg ug/kg - ug/kg ug/kg ug/kg
Acetone 50 U = - - - —
Methyl Ethyl Ketone 11U - - - -
Toluene 11y 6J - - -
Chlorobenzene 11U - - - - - -
Methyl isobutyl ketone 11y 830J - — — - -
Benzene 11y 4J - - - - -
Ethyl benzene 11U 4J — — — — -~
Total Xylenes 11U - - - 12U 2J
Misc. Purgeable Organics
Tetrahydrofuran 30JN
Methylpentanol 10JN
Carene 30JN
Dimethylmethylenebicycloheptane 30JN .
Trimethyibicycloheptane 20JN
Unide ntified Compounds/No. 90J/2
Extractable Organics ug/kg ug’kg ug/kg ug’kg ug/kg ug/kg ug/kg
Fluoranthene 110J = - - - — —
Phenanthrene 55 J - - 48 J - - -
Pyrene 100J - - - — - -
Misc. Extractable Organics
Dimethylphenanthrene 200JN
Tetramethylphenanthrene 700JN 20000JN
Phenanthrene Carboxylic Acid 1000JN 10000JN
Methyl (methylethenyl) cyclohexene S00000JN
Methyl {methylethyl) benzene S500000JN
Trimethylcyclohexanemethanol 600000JN
Trimethylbicycloheptanone 500000JN
{soborneol 800000JN
Trimethylcycloheenemethanol 10000000JN
Propylphenol 700000JN
Terpin Hydrate 20000000JN
Oxybisbenzene 700000JN
Phenanthrene Carboxylic Acid, Methyl Este 1000000JN S0000JN 2000JN 400JN
Phenanthrene Carboxalde hyde 40000JN
Unide ntified Compounds/No. 2000J/4 9000000JN/10] 500000J/16 | 10000J/18 4000J/4
Pesticides ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
Gamma-BHC (Lindane) 1.6J = - - — - -
Aldrin 3.6J = - - - - -
Heptachlor epoxide 9.2U - X — - — -
Dieldrin 61 - - - - — —
4,4-DDE (P,P-DDE) 130C - - - - - —
4,4-0D0D (P,P-DDD) 68 - - - - — —
4,4-DOT (P,P-DDT) 31 - - - — - -
Methoxychlor 92U = - = - — -
Endrin ketone 18U - [ - - - —
Endrin aldehyde 18U 340N — — — - -
Endosulfan sulfate 18U 390N
Gamma-chlordane 26 N - - - - - —
Alpha-chlordane 26 = - —
PCB's ug/kg ug/kg _ug/kg ug/kg
PCB-1254 {Aroclor 1254) 180U - - -
Notes:




Table 5
Summary of Inorganic Analytical Results
Sediment Samples
Hercules, Inc.
Hattiesburg, Forrest County, Mississippi

SD—-01 SD-02 SD-03 SD-04
Metals ma/kg mg/kg mag/kg mg/kg
Aluminium 2500 J 1900 J X 2900 J
Arsenic 2.7 ; -
Barium 82J 66J 18J
Beryllium 0.39 0.38 -
Cadmium 78U - -
Calcium 880 1900 680
Chromum 83J 4.7 J 7.4J
Cobalt 6.8 —
Copper 3.6 3.8
Iron 10000 J 24000 J 17000 J 4300J
Lead 350J
Magnesium 380
Manganese 460J
Mercury 33U
Nickel 1.8U
Potassium 240
Sodium 220U
Vanadium 5.6
Zinc 160J
Cyanide magka
0.65U
Notes:

J—Estimated Value

U-—Material was analyzed for but not detected. The
number given is the sample quantitation limit (SQL).

mg/kg—milligrams per kilogram

hading denotes those values that are three times

the background, or greater than or equal to the SQL.




Table 6
Summary of Organic Analytical Resuits
Sediment Samples
Hercules, Inc.
Hattiesburg, Forrest County, Mississippi .

SD—01 SD-Q2 SD-03 SD-04
Purgeable Organics ug/kg ug/kg
Toluene 13U —
Methyl ethy! ketone 13U -
Benzene 13U -
Styrene 13U -
Total Xylenes 13U -
Misc. Purgeable Organics
Cyclohexane 50000JN
Carene 30000JN
Dimethylmethylenebicycloheptane 30000JN
Trimethylbicycloheptane 30000JN
Misc. Extractable Organics
Nonylphenol 300JN
Hexadecanoic Acid 500JN
Methylanthracene 500JN
Phenanthrene carboxaldehyde 500JN
Methyl (methylethyl) cyclohexane 4000000JN
QOxybisbenzene 3000000JN
Petroleum Product N
Hexahydrotetramethylmethanonaphthalene 4000000JN
Unidentified Compounds/No. 6000J/3 3000J/6 | 1x10°8 JN/17] 4000000J/20
Pesticides ug/kg ug/kg ug/kg ug/kg
4,4-DDE (P,P-DDE) 42U 22J - -
Methoxychior 22U 36J — —
Alpha~chlordane 1.7JN - - -
PCB’s ug/kg ug/kg ug/kg ug/kg
PCB-1260 (Aroclor 1260) 39J - — -
" Notes:

J—-Estimated Value
N—Presumptive evidence of presence of material
U-—Material was analyzed for but not detected. The
number given is the sample quantitation limit (SQL).
ug/’kg— micrograms per kilogram
hading denotes those values that are three times
the background, or greater than or equal to the SQL.
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4.2.2 Surface Impoundment/Siudge Pit Results

Sample SD-03 was collected directly from the sludge pit. Elevated inorganics in this
sample include aluminum (20,000 mg/kg, 8 times background), arsenic (33 mg/kg, 12
times background), cadmium (1.4 mg/kg, above SQL), cobalt (27 mg/kg, 4 times
background), copper (95 mg/kg, 26 times background), mercury (0.26 mg/kg, above
SQL), nickel (350 mg/kg, above SQL), cyanide (2.1 mg/kg, above SQL), and zinc
(2400 mg/kg, 15 times background) (Table 5).

Organics detected in the surface impoundment/sludge pit included toluene (31000
pg/kg, above SQL), four miscellaneous purgeable organics, three miscellaneous
extractable organics, and 17 unidentified extractable compounds (Table 6).

4.3 Source Conclusions
Contaminated soil is present at the Hercules facility as soil sampling has indicated

'(Appendix D). Sample HI-SS-02, collected near a dumpster, was more representative

of spillage or overflow of dumpster material which looked like an oily or greasy, black
sludge (Ref. 6). During the sampling trip in August, it was noted that this dumpster
was removed. The drainage ditch on the east side of Hercules property (HI-SD-04)
had waste material "ponded" in a different location during the second sampling trip
(Ref. 6), therefore this sample was taken 200 feet south of the original SD-04
location in order to collect a representative sample of drainage ditch materials (Ref.
6). Samples HI-SS-03 and HI-SS-04 were collected from inactive areas where past
dumping or landfilling had occurred. It was noted that a black vicious ooze was
percolating from various areas in the old pinetree stump pile areas (SS-03) - part of
this ooze was homogenized within the soil during sample collection in June (Ref. 6).
Significant contaminants in the 38-acre contaminated soil area include: cadmium,
cobalt, lead, mercury, toluene, MEK, benzene, PCB’s and acetone.

The surface impoundments are also a concern at Hercules, Inc. Direct source
sampling (HI-SD-03) indicated high arsenic and heavy metal contamination as well
as high organic contaminants such as: toluene, MEK, and benzene. Many
miscellaneous or unidentified organics were also present in these sludge ponds. The
collapse of dike walls, lack of a liner beneath the six ponds, and the large volume of
material (895,600 cubic ft.) all indicate the severity of concern that these surface
Impoundments pose.
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5.0 Groundwater Pathway

5.1 Regional Hydrogeology

The Hercules Inc. site is located within the Pine Hills physiographic region of the
Coastal Plain physiographic province (Ref. 13, p. 14). The topography of the region
is characterized by a maturely dissected plain which slopes gently to the southeast.
The topography is dominated by the valleys of the Bowie and Leaf Rivers coupled
with the nearly flat or gently flat or gently rolling bordering terrace uplands (Ref. 13,
p. 16, Appendix A).

Soils beneath the Hercules facility are classified as Urban Land (Ref. 1, sheet 9).
Cuts and fills for the purpose of installing works and structures have altered and
obscured the soil features to the point soil can no longer be identified as a soil type
(Ref. 1, p. 21). Most of the original soils were moderately to well drained (Ref. 1,
p. 21). Surficial soils in the vicinity of the Hercules facility include: the Prentis-Urban
Land complex; the Trebloc silt loam; and the Brassfield-Urban Land complex (Ref.
1, sheet 9). In general, these soils are poorly to moderately well drained and strongly
acidic (Ref. 1, pp. 7, 18, 19, 21). The parent material from which the soil was derived
is mainly marine deposits of sandy, loamy, and clayey material (Ref. 1, p. 44).

The geologic formations beneath the site area, (in descending order), are as follows:
Pleistocene alluvial and terrace deposits, the Miocene-aged Hattiesburg and
Catahoula Sandstone formations, the Oligocene-aged Baynes Hammock Sand and
Chickasawnay Limestone formations, and the Oligocene aged Bucatanna Clay
member of the Byron formation of the Vicksburg group (Refs. 14, Table 1; 15, Table
18).

The recent aged alluvial and terrace deposits consist of flood plains and, gravel, silts,
and clays (Ref. 13, p. 27). The thicknesses of the alluvial and terrace deposits are
variable due to erosion. Based upon drillers logs of wells located in the vicinity of
the Hercules facility, thickness of the alluvial and terrace deposits is estimated to be
approximately 50 feet, while absent in others (Ref. 13, pp. 35-45; 16).
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Beneath the alluvial and terrace deposits lies the Hattiesburg formation. The
Hattiesburg formation is comprised predominantly of clay. Regionally, beneath the
Forrest County, the formation contains at least two prominent sand beds from which
a viable water supply is obtained (Refs. 13. p. 24; 14, pp. 6, 38). Logs from area
wells indicate that the Hattiesburg formation ranges from approximately 130 feet to
260 feet in thickness (Refs. 14, pp. 58, 59, 62, 63; 16).

The Catahoula sandstone underlies the Hattiesburg formation. It is not exposed near
the facility but is penetrated by numerous wells in the area (Ref. 13, p. 24). A
driller’s log of a municipal well approximately 1.25 miles northwest of the facility
indicated that approximately 770 feet of the Catahoula sandstone was encountered

(Refs. 14, p. 58; 16).

Near the facility, the Catahoula sandstone overlies the Chickasawhay limestone (Ref.
15, pp. 114-115). Neither the Chickasawhay limestone nor the underlying Bucatunna
formation are considered to be viable (potable) aquifers. The Bucatunna formation
is comprised of clay and effectively acts as confining layer for the underlying
Oligocene aquifer (Refs. 14, Table 1; 15, Table 18).

The Miocene aquifer is comprised of both the Hattiesburg and Catahoula sandstone
formations. The aquifer system is composed of numerous interbedded layers of sand
and clay; because of their interbedded nature, the Hattiesburg and Catahoula
sandstone cannot be reliably separated (Ref. 14, Figure 20). The formations dip
southwestward approximately 30 to 100 feet/mile. While the dip steepens near the
coast, the formations thicken (Ref. 14, Figure 20). The shallowest portions of the
aquifer system are unconfined with the surficial water table ranging from a few inches
to greater than six feet below land surface (Refs. 1, Table 18; 15, Table 18). Deeper
portions of the aquifer are confined with artesian conditions common (Refs. 15, Table
18; 17). Hydraulic conductivities, determined from pump test data of wells screened
within the aquifer range from 1.76 x 102 to 6.0 x 107 centimeters per second
(cm/sec) (Ref. 17).

Recharge to the Miocene aquifer is from rainfall and leakage between aquifer units
of the Miocene aquifer system. Water movement is down dip, towards the center of
pumpage, and between aquifers of the system . Near the facility it would be difficult
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to estimate direction of groundwater flow within the aquifer due to the presence of
several pumping wells and the influence of the Bowie and Leaf rivers. The clay of
the underlying Bucatunna formation effectively prevents movement between the
Miocene and Oligocene aquifer systems.

5.2 Groundwater Targets

The majority of residents within the 4-mile radius area of the Hercules, Inc facility
obtain their drinking water from the Hattiesburg Public Utility, which operates 13
wells in two clusters plus 3 single operating wells (Ref. 18, Appendix A). One cluster
of wells is located 0.7 miles northwest of the facility and comprises 8 wells (Ref. 18,
Appendix A). The second set of potable drinking water wells is located 2.0 miles
southeast of Hercules and includes 5 deep wells (Ref. 18, Appendix A). Seven other
water municipalities serve smaller areas within the 4-mile radius area. Table 7
outlines all municipal water companies in addition to other pertinent municipal
groundwater use information (Refs. 19, 20, 21, 22, 23, 24, 25). Well depths for the
municipal systems range from 692 feet to 902 feet bls. The nearest municipal wells
from the site is the cluster of 8 Hattiesburg Public Utility wells located 0.7 miles
northwest of Hercules (Table 7, Appendix A). Other municipal well locations are
outlined in Table 7. Few private wells exist in the study area (Appendix A). Since
Hercules, Inc. is located on the northern boundary of Hattiesburg city limits, the
Hattiesburg municipal water system serves all homes which lie south of the facility
for at least 4 miles. The Hattiesburg municipal water system extends only 0.25 mile
north of Hercules - just before encountering the Bowie River; some homes in this
corridor utilize private wells (Ref. 18, Appendix A). The Glendale Public Water
Supply services areas north of Bowie River (Ref. 19, Appendix A). The following
chart shows the estimates of residents utilizing private wells within 4 miles of the site
(Refs. 18-25; Appendix A):

Radius ring area N2 of homes ~ N2 of residents
0 - 0.25 mile 0 0
0.25 - 0.50 mile 7 18
0.50 - 1.0 mile 2 5
1.0 - 2.0 mile 3 8
2.0 - 3.0 miles 2 5
3.0 - 4.0 miles 20 51
Total 34 87
’ngHze.tega
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TABLE 7

Municlipal Groundwater Use In the Hattiesburg Area

Municlpal Water Suppller

Nt of Connections

Corresponding N® of residents | Total N® of Wells | Distance of Direction from site to wells | Blended

Hattiesburg Public Utility 15,965 40,551 16 Cluster 1 - 8 wells - 0.7 miles northwest Y

Cluster 2 - 5§ wells - 2.0 miles southeast

Well Nt 14 - 0.8 miles southwest

Well Nt 15 - 1.6 miles southwest

Well Nt 16 - 3.2 mlles west
Glendale Public Utility 1196 3038 2 4.8 miles north Y
Petal Public Utility 2700 €858 4 Cluster 1 - 2 wells - 2.7 miles east N20%

Cluster 2 - 2 wells - 4.4 miles northwest 80%
Eastabuchic Utility Assoclation 390 990 2 4.6 miles northeast N 10%

90%

Rawls Springs Public Utllity 775 1969 4 3.2 miles northwest Y
Arnold Line Water Assoclation 1105 2807 3 2.9 miles west Y
Lamar Park Water Assoclation 775 1969 3 3.2 miles southwest Y
North Lamar Water Assoclation 1685 7087 4 5.0 miles southwest Y

References 18, 19, 20, 21, 22, 23, 24, 25; Appendix A

MCH
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The nearest private well from the facility lies 0.3 miles north (Appendix A). These
estimates were obtained by a house count on topographic maps of the area. An
estimated total private well users within a 4 mile radius area of the site is 87 persons
(Ref. 26, Appendix A). County-wide there are very few private wells (Ref. 27).
There are 48,755 total residents that utilize groundwater within a 4 mile radius of

Hercules.

5.3 Groundwater Analytical Results

The Hercules facility maintains two deep groundwater monitoring wells, MW-B1 and
MW-B2. Monitoring well B1 is located in the "back forty" about 250 feet east of the
sludge holding ponds (Ref. 6). The total well depth of Bl is 97.8 feet bls and
contained a total water column of 71.8 feet (Ref. 6). The only elevated inorganic
present in MW-B1 was arsenic (12 ng/l, above SQL) (Table 8). Small amounts of
unidentified extractable organic compounds were found in MW-B1 (Table 9).

Monitoring well B2 is located on the far eastern portion of Hercules property - near
the wastewater treatment plant. Attempts to sample MW-B2 were futile due to well
obstruction (inner PVC piping) in addition to poor well integrity (openings in well
"stick-up" portion) (Refs. 6, Appendix B).

Two temporary wells were installed to determine shallow groundwater quality at the
Hercules facility. The background temporary well (HI-TW-01) installation occurred
on the property of Mrs. Sadie Smith, 906 Seventh Street, approximately 250 feet
south of Hercules property (Ref. 6). Analysis of HI-TW-01 indicated no organic
contaminants, however; chromium, lead, and barium levels exceed the MCL’s for
groundwater.

Temporary well HI-TW-05 was located in geophysical Area N® 1, in an area where
high geophysical anomalies were present (Ref. 6). Inorganics elevated in sample HI-
TW-05 included: cobalt (59 pg/l, 3 times background), copper (140 ng/l, 3 times back-
ground), manganese (4100 ng/l, 14 times background), and mercury (2 pg/l, 4 times
background) (Table 8, Appendix D). Small amounts of unidentified extractable
organic compounds were found in HI-TW-05 (Table 9).

Aprit 29, 1893
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Table 8
Summary of Inorganic Analytical Results
Groundwater Samples
Hercules, Inc.
Hattiesburg, Forrest County, Mississippi

Background On-site Trip Blank
TW-01 TW-05 MW-B1 TB-01
Metals ug/L ug/L ug/L ug/L.
Aluminium 36000 77000 J - -
Arsenic 4U — -
Barium 1800 3600J —
Beryllium 11 21J - -
Cadmium 2U -
Calcium 24000 —
Chromium 94 -
Cobalt 19 -
Copper 23 —
Iron 15000 -
Lead 380J -
Magnesium 9000 -
Manganese 300 -
Mercury 0.45 —
Nickel 39 -
Potassium 3200 -
Sodium 21000 -
Vanadium 160 -
Zinc 160 -
Notes:

J—Estimated Value

U-—Material was analyzed for but not detected. The
number given is the sample quantitation limit.

ug/L—micrograms per liter

Shading denotes those values that are three times

the background, or greater than or equal to the SQL.
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Table 9
Summary of Organic Analytical Results
Groundwater Samples
Hercules, Inc.

Hattiesburg, Forrest County, Mississippi

Background On-site Trip Blank
TW-01 TW-05 MW-B1 TB-01
Purgeable Organics ug/L ug/L ug/L ug/L
Bromodichloromethane i0U - - 2J
Dibromochloromethane 10U - —_ 1J
Misc. Extractable Organics
Unidentified Compounds/No. 200J/7 30J/1
Notes:

J—Estimated Value

N—Presumptive evidence of presence of material
U—Material was analyzed for but not detected. The
number given is the sample quartitation limit.

ug/L.—micrograms per liter
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Table 10

Summary of Inorganic Analytical Results

Surface Water Samples
Hercules, Inc.

Hattiesburg, Forrest County, Mississippi

Background On-—site
upstream downstream
SW-01 SwW-02
Metals ug/L
Barium 51
Calcium 10000
Copper 6U
Iron 350
Lead 4J
Magnesium 2000
Manganese 24
Nickel 8u
Potassium 2000
Sodium 14000
Zinc quU
Notes:

J—Estimated Value
U-—Material was analyzed for but not detected. The
number given is the sample quartitation limit (SQL).

ug/L—micrograms per liter
hading denotes those values that are three times

the background, or greater than or equal to the SQL.
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5.4 Groundwater Conclusions

At least 18 residents within 0.5 miles of the site utilize private wells for potable use
plus 8 Hattiesburg municipal wells lie 0.7 miles northwest of Hercules - all are critical
targets when evaluating the groundwater pathway. An observed release of site
contaminants to groundwater was noted in both the samples HI-MW-B1 and HI-TW-
05. Arsenic was found in the monitoring well MW-B1 located 250 feet east of the
surface impoundments and heavy metal contamination (cobalt, copper, iron,
manganese, and mercury) was present in TW-05. Both samples also contained small
amounts of unidentified extractable organic compounds. The surface impoundments
were laden with arsenic, cobalt, copper, and mercury - making these ponds potential
sources of the contamination.

Another pathway concern is the large population served by wells located within a 4-
mile radius of the site, plus the use of groundwater in food packaging and crop
irrigation (Ref. 18). All these factors, especially the observed contaminate release,
make the groundwater pathway a concern at Hercules, Inc.

6.0 Surface Water Pathway

6.1 Hydrologic Setting

The Hercules property contains 200 acres of land in a residential and industrial
setting (Ref. 5, Appendix A). The facility is predominantly drained by three
waterways which include:

» the eastern flowing, perennial Greens Creek,

« an unnamed northern flowing, intermittent drainage ditch within the eastern

boundary of Hercules,

 and an unnamed, eastern flowing, intermittent drainage ditch which is
located in the southeastern portion which flows south of the facility’s
wastewater treatment plant (Appendix A), (figure 2).
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The site’s three drainage pathways flow northeast for 1.0 to 1.2 miles before entering
the southeastern flowing Bowie River (Appendix A). Depending upon which pathway
surface water enters the Bowie River, site runoff travels 0.9 to 1.9 miles before
entering the southern flowing Leaf River. The surface water pathway then terminates
12.1 to 12.9 miles downstream within the Leaf River (Appendix A).

The average annual flow rate for the Bowie River has been estimated to be 910
cubic feet per second (cfs) and the average annual flow rate for the Leaf River is
estimated to be 2725 cfs (Refs. 28; 29). Greens Creek exhibits a flow rate under 100
cfs (Ref. 28).

The surface impoundment area is located at an elevation of 155 feet amsl and is
considered to be within the 500-year flood plain (Ref. 5, Appendix A). The
contaminated soil area is located at an elevation of 140 to 160 feet amsl and is also
considered to be within the 500- year flood plain (Ref. 5, Appendix A).

6.2 Surface Water Targets

All municipal water sources, within the study area, obtain potable water from wells
none of the seven municipalities contacted receive their water from intakes along the
Hercules surface water pathway (Refs. 18-25). Hercules operates a surface water
intake within the Bowie River, however, it’s only use is for industrial cooling and is
not potable (Ref. 30). Other industrial intakes along the pathway provide cooling
water for Mississippi Power, and the Petromill Corporation (Ref. 28).

Federally threatened species that occur along the surface water pathway include the
American alligator (Alligator mississippiensis) and the gopher tortoise
(Gopherus polyphomus) (Ref. 31). State threatened species that occur include: the
yellow blotched map turtle (Graptemys flavomaculata) and again, the gopher
tortoise (Ref. 32). Both the Bowie and the Leaf Rivers are utilized for sport and
commercial fishing (Ref. 33). Also both of those rivers have been used for
recreational swimming (Ref. 33). Greens Creek is too small to be used for fishing or
swimming (Ref. 33). No wetlands have been documented along the 15-mile surface
water pathway (Ref. 28, Appendix A).

April 29, 1993 -
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6.3 Surface Water Analytical Results

Inorganics elevated in the sediment of Greens Creek downgradient from the Hercules
Site include arsenic (11 mg/kg, 4 times background) and sodium (230 mg/kg, above
SQL) (Table 5). Inorganics elevated in the surface water include barium (160 pg/l,
3 times background), copper (7 wg/l, above SQL), iron (4800 pg/l, 14 times
background), magnesium (6500 pg/l, 3 times background), manganese (1400 pg/l, 50
times background), nickel (18 pg/l, above SQL), and zinc (28 pg/l, above SQL (Table
10).

No organics were detected in sample SD-02. Four miscellaneous extractables were
tentatively identified based on presumptive evidence (Table 6). No Target Compound
List organics were detected in downgradient surface water. Four unidentified
extractables and presumptive evidence of petroleum products were detected in
sample SW-02.

6.4 Surface Water Conclusions

An observed release to the surface water pathway was indicated by the sampling of
Greens Creek upon its exit from Hercules property. Such contaminants as arsenic
and other heavy metals are directly attributable to the contaminated soil and/or
surface impoundments on Hercules property.

Samples HI-SW-02 and HI-SD-02 were collected from Greens Creek, approximately
1600 feet downgradient from the surface impoundments. State and federally
threatened species plus recreational swimming and fishing are all a concern when
evaluating the Hercules’ surface water pathway.

7.0 Soil Exposure and Air Pathways

7.1 Physical Conditions

The Hercules facility is located in the northwest corner of Forrest County, on the
northern outskirts of Hattiesburg (Appendix A). The southwestern portion of the
facility adjoins the Zeon Chemical Corporation of Mississippi (Ref. 6). The land
which Zeon Chemical occupies was purchased from B. F. Goodrich, who previously
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purchased the acreage from Hercules, Inc. (Ref. 5). South of Zeon Chemical which
is also south of the old pinetree stump stockpiles, lies the Roseland Park Cemetery,
otherwise residential areas occupy the majority of the site boundary except to the
north. U. S. Bypass Route 49 (State Route 42) is the northern extent of Hercules
property. Many businesses and industries are located along this street (Ref. 6).

The entire 200 acre facility is secured by a high fence with 24 hour security
gatehouses with guards on duty. Access is restricted to employees only (Ref. 6).
Providence Street divides the Hercules Wastewater Treatment Plant from the main
plant, however, this treatment plant is also surrounded by a high fence with a locked
gate (Ref. 6). The perennial Greens Creek flows through the facility, the entrance
and exit of this creek is well maintained and fenced which limits access of the public

through these waterways onto Hercules property (Ref. 6).

Stressed vegetation has been documented in areas near the dumpsters within the
drum recycling area, around the drainage ditch along the eastern portion of Hercules
property, and within the surface impoundments in the back forty (Ref. 6).

7.2 Soil and Air Targets

Hercules employs 290 people in the Hattiesburg plant (Ref. 5). Residents live all
around site property, especially along the west, south, and east perimeters. The
nearest resident is Mr. Mo Booth who lives next to the Moose Lodge - west of the
back forty, and approximately 250 feet west of the fence line (Ref. 6), and
approximately 500 feet west of the surface impoundments (Ref. 6).

The nearest school also has a daycare center which is located south of the Hercules
plant, the Jeff Davis Elementary School is located at the intersection of Providence
Street and West 7th Street which is approximately 600 feet from Hercules property
(Ref. 6, Appendix A). Many churches and schools are located south of Hercules
property and within Hattiesburg city limits.

The 4-mile radius area surrounding the facility is included in the ranges of many
endangered and threatened species. The following air and terrestrial species are
federally listed for Forrest County ("T" denotes threatened and "E" denotes
endangered) (Ref. 31):
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- Florida panther (Felis concolor coryi) - E

- bald eagle ( Haliaeetus levcocephalus) - E

- arctic peregrine falcon (Falco peregrinus tundrius) - T
- Bachman’s warbler (Vermivora bachmanii) - E

- red-cockaded woodpecker (Pcioides borealis) - E

- eastern indigo snake (Drymarchon corais couperi) - T
- ivory-billed woodpecker (Campephilus principalis) - E

Total population within the 4-mile radius area of the site, based upon the 1980 U.
S. Census GEMS database is 55,723 people (Ref. 34).

The specific ring radii breakdown indicates the following populations (Ref. 34):

0-025mile .....ovvvvne [P 580 people
025-05mile . ... e 0 people
05-10mile ... ..o 5727 people
10 -2.0miles . ..o vttt e 15,741 people
20-3.0miles . ...t e e 23,450 people
30-40miles .. ..o e 10,225 people

7.3 Soil Analytical Results
Soil analytical results have been summarized in Section 4.2.1 which discusses the 37.7
acres of contaminated soil at the Hercules facility.

Field soil gases were measured at all sampling locations utilizing flame and photo-
ionizing devices (OVA and HNu). Health and Safety concerns required the use of
these instruments. Samples HI-SD-02 and HI-SS-02 indicated higher than
background organic vapor readings in the breathing zone (Ref. 6).

7.4 Soil and Air Pathway Conclusions

Sampling at Hercules indicates that contaminants have been released to the
environment. Surface soil and sediment sampling have indicated many heavy metal
contaminants and a few organic contaminants in areas near or within the two source
areas. Due to high levels and high toxicities of known contaminants, endangered and
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threatened species nearby, and large resident populations in close proximity, the soil
and air pathways are a moderate concern at Hercules, Inc.

8.0 Summary and Conclusions

The Hercules, Inc. site investigation and geophysical survey gathered data necessary
to characterize waste sources and to evaluate potentially affected populations and
environments. The geophysical investigation successfully detected anomalous areas
within both geophysical study areas. The geophysical survey conducted in both study
areas produced sampling locations in which contaminates were found. Two source
areas were discovered at Hercules, Inc.: 37.7 acres of contaminated soil and 895,600
feet cubic feet of surface impoundments. Different migration pathways have been
studied and evaluated, yielding the following conclusions:

The groundwater pathway is of great concern. Contaminants from both the
contaminated soil and the surface impoundments have been released into the
groundwater. Arsenic was found in HI-MW-B1 at a depth of 98 feet bls and heavy
metals were found in HI-TW-05 at a depth of 5 feet bls. Other unidentified organic
contaminates were found in both groundwater samples. Groundwater is a major
resource for the area’s municipal/public supply. Nine municipal wells formerly of
Hattiesburg, are located within a one mile radius area of the site.

The site’s surface water pathway is also a concern since contaminate release has been
observed in Greens Creek. Arsenic and heavy metals were found in sediment and
surface water samples at the exit point of Greens Creek on the Hercules property
line. Other pertinent factors include: state and federally threatened and endangered
species along the pathway, recreational and commercial fishing, and recreational
swimming.

Soil and air pathways could be affected since the ranges of endangered and
threatened species are part of the 4-mile radius area. Many residents live near the
Hercules plant rendering these pathways a concern. The results of this investigation
indicates that further action be planned under CERCLA authority for Hercules, Inc.

April 20, 1993
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water information.

W. L. Moore, Superintendent, North Lamar Water Association, telephone
conversation with Carter Helm, BVWST, October 8, 1992. Subject: Municipal
water information.

Susan Rowland, Secretary, Lamar Park Water Association, telephone conversa-
tion with Carter Helm, BVWST, October 19, 1992. Subject: Municipal water

information.

U. S. Department of Commerce, Proof Copy of Table Generated for 1990, CPH-
1: Summary Population and Housing Characteristics, issued by the Bureau of
Census, April 1991.

Mr. Freeman, Public Health Environmentalist, Forrest County Health Depart-
ment, telephone conversation with Carter Helm, BVWST, June 9, 1992. Subject:
private well usage.
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28.

29.

30.

31.

32.

33.

34.

IV\CH
April 29, 1993

Lloyd Long, Hydrologist, Office of Land and Water Resources, State of
Mississippi, telephone conversation with Carter Helm, BVWST, October 30,
1992. Subject: River and surface water intake information.

Lloyd Long, Hydrologist, Office of Land and Water Resources; State of
Mississippi, letter with attachments to Carter Helm, BVWST, November 2, 1992.
Subject: Streamflow and surface water withdrawal information.

Charles Jordan, Environmental Supervisor, Hercules, Inc., Notice of Claim for
Continued Use of Surface/Groundwater for Beneficial Use (Bureau of Land and
Water Resources form BLW-NC-1) for Hercules, Inc,, tiled on January 13, 1986.

U. S. Fish and Wildlife Service, Endangered, and Threatened Species of the
Southeast United States, Atlanta, GA 1988.

Kathy Luncheford, Biologist, U. S. Fish and Wildlife Service, telephone
conversation with Carter Helm, BVWST, July 6, 1992. Subject: State endangered
and threatened species.

Richard Hill, Conservation Officer, Department of Wildlife, Fisheries, and Parks,
telephone conversation with Carter Helm, BVWST, June 8, 1992. Subject: Usage
of the Bowie and Leaf Rivers.

U. S. Environmental Protection Agency, Graphical Exposure Modeling System
(GEMS) Data Base, compiled from U. S. Bureau of the Census Data, 1980.
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Photo N 7 Roll & 1 Frame N: 6 Date: 6/24/92
Subject: "Back forty" sludge pits.

Photo N 8 Roll & 1 Frame N: 7 Date: 6/24/92
Subject: "Back forty" sludge pits.



Photo N 9 Roll N 1 Frame N: 10 Date: 6/24/92
Subject: "Back forty" sludge pits.

Photo N 10 Roll M 1 Frame N: 11 Date: 6/24/92
Subject: "Back forty" sludge pits - partially dried.



Photo N 14 Roll ¥ 1 Frame N: 15 Date: 6/25/92
Subject: A dike breach in the sludge pits located near the E-0 tank,
northeast corner of site property.
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Photo N 15 Roll & 1 Frame N: 16 Date: 6/25/92
Subject: Sludge pits located near the E-0 tank.



Photo N 16 Roll & 1 Frame N: 17 Date: 6/25/92
Subject: Sludge pit material that has flowed out of the diked areas, and has
hardened. This sludge exhibits increased viscosity with ambient temperature.

Photo N 17 Roll ¥ 1 Frame M: 18 Date: 6/25/92
Subject: The E-O Tank (Ethylene Oxide) located in the northeast portion of
site property.
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Photo N 18 Roll & 1 Frame N: 19 Date: 6/25/92
Subject: Sludge flow near E-0 tank - overflow from the diked pond.

Photo N 19 Roll & 1 Frame M: 20 Date: 6/25/92

Subject: Sludge flow through a breach in the containing dike. Near the E-0

tank.



Photo N 20 Roll M 1 Frame N: 21 Date: 6/25/92
Subject: Looking south from E-O tank area, of breached dike wall.



Photo N 21 Roll ¥ 1 Frame N: 23 Date: 6/25/92
Subject: The unloading dock located near the drum recycling area. Location
of HI-SS-02. Notice the stained soil and stressed vegetation.

Photo N 22 Roll ¥ 1 Frame M: 24 Date: 6/25/92

Subject: Dumpster on left (covered with a tarp) which has been filled off the
unloading dock. Note: Dumpster was removed, area was "clean" during the
second site visit in August 1992.



Photo N 23 Roll & 1 Frame N: 25 Date: 6/25/92
Subject: Piles of recycled galvanized 55-gallon drums, located at the center
of site property.

Photo N 24 Roll N 2 Frame M: 1 Date: 6/25/92
Subject: Purging monitoring well B-1, in the "back forty" portion of site
property. Preparing for Sample HI-MW-Bl



Photo N 25 Roll & 2 Frame N: 3 Date: 6/25/92
Subject: A neighbor that exists on the east side of Providence Street - Solar

Supply.

Photo N 26 Roll N 2 Frame M: 4 Date: 6/25/92
Subject: The drainage ditch in which sample Hi-SD-04 was collected. Runoff
flows north.




Photo N 27 Roll N 2 Frame N: 6 Date: 6/25/92
Subject: North view of drainage ditch which lies along eastern portion of
site property. Location of HI-SD-04.

Photo N 28 Roll & 2 Frame W¥: 13 Date: 6/25/92
Subject: The well obstruction found within monitoring well MW-B2- near the
water treatment plant (east of Providence Street).




Photo N 1 Roll N 1 Frame N: 0 Date: 6/24/92

Subject: Greens Creek exit off of Hercules Property. Northeast portion of
site property. Notice the leachate flowing from the south bank potentially
originating from inactive landfill (Geophysical area 2). Locale of HI-SD-02.
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Photo N 2 Roll N 1 Frame N: 1 Date: 6/24/92
Subject: Greens Creek exit off site property. Notice the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>