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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.

M\CH
April 29, 1993
A:\JANG3\52011\040.5! E S - 2



file://A:/JAN93/52011/CM0.SI

Site Inspection
Hercules, Inc.

Hattiesburg, Forrest County, Mississippi
EPA ID N2 MSD008182081
Table of Contents

Page N¢

Executive SUMMALY . . ...ttt et ES-1
LO Introduction . ...ttt e e 1
2.0 Site Description . ...... o e 2
2.1 Site Location . .. .. ov it e e 2
2.2 Site Description . ..o oo i e 4
2.3 Operational History and Waste Characteristics . .................. 4
3.0 Field Investigation ........................ e 6
3.1 Geophysical Investigation . .. ........ ... i i 6
3.1.1 Geophysical Survey Methodology . ......... ... ... ........ 7

3.1.2 Geophysical Survey Results ... ........ ... ... o 9

3.1.3 Geophysical Conclusions . .......... .. i 18

3.2 Sample Collection . ........ .. i 22
3.2.1 Sample Collection Methodology .. ...................... 22

3.2.2 Duplicate Samples ......... ... . e 24

3.2.3 Description of Samples and Sample Locations . ............. 24

324 Field Measurements ..............uuruunnineerennnn.. 24

3.3 Sample Analysis . ... .. i e .. 24
3.3.1 Analytical Support and Methodology .. ................... 24

3.3.2 Analytical Data Quality and Data Qualifiers ............... 28

f\CH
April 29, 1993
A:\52011\040.8!



file://A:/52011/040.SI

Appendices

Appendix A Topographic Map

Appendix B Photodocumentation Log
Appendix C Summary of Geophysical Methods
Appendix D Analytical Data

Tables Page N°
Table 1 Sample Locations and Rationale .............. e 25
Table 2 Field Measurements for Surface Water and

Groundwater Samples .. ......... .. i 27
Table 3 Summary of Inorganic Surface Soil/Subsurface Soil

Analytical Results . ........ ... ... . i 31
Table 4 Summary of Organic Surface Soil/Subsurface Soil Analytical Results . 32
Table 5 Summary of Inorganic Sediment Analytical Results . ............ 33
Table 6 Summary of Organic Sediment Analytical Results . .. ............ 34
Table 7 Municipal Groundwater Use in the Hattiesburg Area ............ 39
Table 8 Summary of Inorganic Groundwater Analytical Results . ......... 41
Table 9 Summary of Organic Groundwater Analytical Results ... ......... 42
Table 10 Summary of Inorganic Surface Water Analytical Results ......... 43
Figures
Figure 1 Site Location Map ........ ... ... .. . i, 3
Figure 2 Site Layout Map . ......... . i S
Figure 3 Geophysical Base Map-Areal ........................... 10
Figure 4 Geophysical Base Map-Area2 .................. e 11
Figure 5 Magnetic Intensity Contour Map-Area 1.................... 12
Figure 6 Isomagnetic Surface Map-Areal ............ ... .. ........ 14
Figure 7 Subsurface Conductivity Contour Map - Area 1 ............... 15
Figure 8 Subsurface Conductivity Surface Map - Area 1 ................ 16
Figure 9 Magnetic Intensity Contour Map-Area 2 .................... 17
Figure 10 Isomagnetic Surface Map-Area2 ......................... 19
Figure 11 Subsurface Conductivity Contour Map - Area 2 ............... 20
Figure 12 Subsurface Conductivity Surface Map - Area 2 ................ 21
Figure 13 Sample Location Map .. ...y 26
MCH
April 28, 1993

A:\52011\040.8!


file://A:/52011/040.SI

Site Inspection
Hercules, Inc.

Hattiesburg, Forrest County, Mississippi
EPA ID N2 MSD008182081

Table of Contents

(continued)
Page N¢
4.0 Source Sampling . ... ... . 28
4.1 Sources and Sampling Locations ............... ... ... ... ... 28
4.2 Analytical Results . ......... ... . i 30
4.2.1 Contaminated Soil Results . ....... ... ... .. ... ... 30
4.2.2 Surface Impoundment/Sludge Pit Results . ................. 35
4.3 Source Conclusions . . .....ovi it 35
5.0 Groundwater Pathway . ........... ... .. i 36
5.1 Regional Hydrogeology . .. .o v vvinin et 36
5.2 Groundwater Targets . ... ..ot ittt 38
5.3 Groundwater Analytical Results . .............. ... ... .. ..... 40
5.4 Groundwater Conclusions . ........... i, 44
6.0 Surface Water Pathway . .......... ... ... . . . i 44
6.1 Hydrologic Setting . ....... ... 44
6.2 Surface Water Targets . . ... .cov vt 45
6.3 Surface Water Analytical Results .. ................ ... ... ... 46
6.4 Surface Water Conclusions .......................... P 46
7.0 Soil Exposure and Air Pathways ................... S 46
7.1 Physical ConClusions . ... .coiun ittt e i 46
72 Soil and Air Targets . ...t 47
7.3 Soil Analytical Results . ...... ... 48
7.4 Soil and Air Pathway Conclusions .............. ... ... ... . .... 48
8.0 Summary and Conclusions . . .. ...ttt 49

PACH

April 29, 1993
T AN52011\040.8)




MCH

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
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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
A:\JAN93\52011,040.5I 30
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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).
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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.
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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 "security gate"
lTimiting public access to site property - Location of HI-SW-02



Photo N 3 Roll & 1 Frame N: 2 Date: 6/24/92
Subject: South bank of Greens Creek, near the exit off of site property.
Green and brown leachate present.

Photo ¥ 4 Roll & 1 Frame N: 3 Date: 6/25/92

Subject: West view of the former pinetree stump pile area, west portion of

site property.



Photo ¥ 5 Roll N 1 Frame N: 4§ Date: 6/24/92
Subject: An abandoned drum stuck in the sludge pits in the "back forty"
portion of site property.
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Photo N 6 Roll ¥ 1 Frame N: 5 Date: 6/24/92
Subject: Location of HI-SD-03, within the "back forty" sludge pits.



Photo N 13 Roll N 1 Frame N: 14 Date: 6/24/92
Subject: Drainage ditch along the eastern portion of site property. Location
of HI-SD-04.



Photo N 11 Roll & 1 Frame N: 12 Date: 6/24/92
Subject: Dried "back forty" sludge pits.

Photo N 12 Roll N 1 Frame N: 13 Date: 6/24/92
Subject: Foreground shows dumped boiler ash, background 1ies another sludge
pit.



Photo W ¢
Subject:
property.

Photo N 3.
Subject:
facility.




Photo N 29 - 32 Rol1l M 2 Frame N: 8 - 11 Date: 6/25/92
Subject: Panoramic view along drainage ditch on the east side of site
property. View is from south to west to north.

Photo & 33 - 35 Roll M 2 Frame N: 14 - 16 Date: 6/25/92
Subject: Panoramic view from top of water treatment plant. West view of
facility.
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SUMMARY OF GEOPHYSICAL METHODS

The following sections are from “Geophysical Techniques for Sensing Buried Wastes and Waste
Migration” by Glaccum, R. A., and M. R. Noel, August, 1983, Technos, Inc., for Environmental

Monitoring Systems Laboratory, ORD., USEPA, Las Vegas, Nevada.
ELECTROMAGNETICS (EM)*

The electromagnetic (EM) method provides a means of measuring the electrical conductivity of
subsurface soil, rock, and ground water. Electrical conductivity is a function of the type of soil and
rock, its porosity, its permeability, and the fluids which fill the pore space. In most cases the
conductivity (specific conductance) of the pore fluids will dominate the measurement. Accordingly,
the EM method is applicable both to assessment of natural geohydrologic conditions and to mapping
of many types of contaminant plumes. Additionally, trench boundaries, buried wastes and drums, as

well as metallic utility lines can be located with EM techniques.

Natural variations in subsurface conductivity may be caused by changes in soil moisture content,
ground water specific conductance, depth of soil cover over rack, and thickness of soil and rock layers.
Changes in basic soil or rock types, and structural features such as fractures or voids may also produce
changes in conductivity. Localized deposits of natural organic, clay, sand, gravel, or saltrich zones will

also affect subsurface conductivity.

*The term electromagnetic has been used in contemporary literature as a descriptive term for other
geophysical methods, including GPR and metal detectors which are based on electromagnetic
principles. However, this document will use electromagnetic (EM) to specifically imply the
measurement of subsurface conductivities by low-frequency electromagnetic induction. This is in
keeping with the traditional use of the term in the geophysical industry from which the EM methods
originated. While the authors recognize that there are many electromagnetic systems and
manufacturers, the discussion in this section is based solely on instruments which are calibrated to
read in electrical conductivity units and which have been effectively and extensively used at

hazardous waste sites. There is only one manufacturer of such instruments at the time of this writing.




Many contaminants Will produce an increase in free ion concentration when introduced into the soil
or ground water systems. Thisincrease over background conductivity enables detection and mapping
of contaminated soil and ground water at Hazardous Waste Sites (HWS), landfills, and
impoundments. Large amounts of organic fluids such as diesel fuel can displace the normal soil
moisture, causing a decrease in conductivity which may also be mapped, although this is not
commonly done. The mapping of a plume will usually define the local flow direction of
contaminants. Contaminant migration rates can be established by comparing measurements taken at

different times.

The absolute values of conductivity for geologic materials (and contaminants) are not necessarily
diagnostic in themselves, but the variations in conductivity, laterally and with depth, are significant.

Itis these variations which enable the investigator to rapidly find anomalous conditions.

Since the EM method does not require ground contact, measurements may be made quite rapidly.
Lateral variations in conductivity can be detected and mapped by a field technique cailed profiling.
Profiling measurements may be made to depths ranging from 0.75 to 60 meters. The data is recorded
using strip chart and magnetic tape recorders. This continuous measurement allows increased rates
of data acquisition and improved resolution for mapping smail geohydrologic features. Further,
recorded data enhanced by computer processing has proved invaluable in the evaluation of complex
hazardous waste sites. The excellent lateral resolution obtained from EM profiling data has been
used to advantage in efforts to outline closely-spaced burial pits, to reveal the migration of

contaminants into the surrounding soil, and to delineate fracture patterns.

Vertical variations in conductivity can also be detected by the EM method. A station measurement
technique called sounding is employed for this purpose. Data can be acquired from depths by
combining results from a variety of EM instruments, each requiring different field application
techniques. Other EM systems are capable of sounding to depth of one-thousand feet or more, but

have not yet been used at HWS and are not adaptable to continuous measurements.

Profiling is the most cost-effective use of the EM method. Continuous profiling can be used in many

applications to increase resolution, data density, and permit total site coverage at critical sites.




At HWS, applications of EM can provide:

L Assessment of natural geohydrologic conditions;

®  Locating and mapping of burial trenches and pits containing drums and/or bulk wastes;

] Determination of flow direction in both unsaturated and saturated zones;

° Rate of piume movement by comparing measurement taken at different times;

L Locating and mapping of utility pipes and cables which may affect other geophysical

measurements, or whose trench may provide a permeable pathway for contaminant flow.

Although there is available a wide variety of EM equipment, most of it is intended for geophysical
exploration of mineral deposits. These units have not been used at HWS and do not provide a simple
conductivity reading. This document discusses only those instruments which are designed and

calibrated to read directly in units of conductivity.

Conductance is measured with electronic instrumentation consisting of a transmitter coil and receiver
coil. The transmitter coil radiates an electromagnetic field which induces eddy currents in the earth
below the instrument. Each of these eddy current loops, in turn, generates a secondary
electromagnetic field which is proportional to the magnitude of the current flowing within that loop.
A part of the secondary magnetic field from each loop is intercepted by the receiver coil and produces
an output voltage which (within limits) is linearly related to subsurface conductivity. This reading is a
bulk measurement of conductivity, e.g., the cumulative response to subsurface conditions ranging all

the way from the surface to the effective depth of the instrument.

The sampling depth of EM equipment is related to the instrument’s coil spacing. Instruments with
coil spacings of one, four, ten, twenty, and forty meters are commercially available. The nominal

sampling depth of an EM system is taken to be approximately 1.5 times the coil spacing.

The EM sounding method can rarely identify more than two or three layers with reasonable
confidence. The greater the contrast in the conductivity values of each layer, the better the results.

Often, the more detailed resistivity sounding method is used to complement EM profiling data.

The results of sounding analysis are usually presented as a vertical section, in which the conductivity
layers are identified as a function of depth. The analyst may be able to correlate these layers to

geohydrologic units believed to exist at the site.




Although the EM technique can be used for profiling or sounding, profiling is the most effective use
of the EM method. Profiling makes possible the rapid mapping of subsurface conductivity changes,
and the location, delineation, and assessment of spatial variables resuiting from changes in the

natural setting or from many contaminants.

EM is a very effective reconnaissance tool. The use of qualitative non-recorded data can provide
initial interpretation in the field. if site conditions are complex, the use of a high-density survey grid,
continuously-recording instruments, and computer processing may be necessary, in order to properly
evaluate subsurface conditions. When continuously-recording instruments are used, total site
coverage is feasible. More quantitative information can be obtained by using conductivity data from
different depth ranges. At present, three different systems must be used to acquire data from 0.75 to
60 meters. Very often, however, data from two standard depths, e.g. six and fifteen meters, is

adequate to furnish depth information.
Capabilities

) The EM profile method permits rapid data acquisition, resulting in high-density and high-
resolution surveys.

e  Profiling data may be acquired from various discrete depths, ranging from 0.75 meters to 60
meters.

() Continuously-recording instruments (to fifteen meter depth) can increase survey speed,
density, and resolution permitting total site coverag'e, if required.

L EM reads directly in conductivity units {mm/m) permitting use of raw data in the field, and
correlation to specific conductance of ground water samples.

) EM can map local and generat changes in the natural geohydrologic setting.

o EM can detect and measure the boundaries of a conductivity plume.

. Direction of plume flow can be determined from an EM conductivity map.

. EM measurements taken at different times can provide the means to compute movement rates
of conservative contaminants.

° EM can detect and map burial pits and trenches of both bulk and drummed wastes.

° EM can detect and map the location of buried metallic utility lines.




Limitations

° EM has less sounding (vertical) resolution than the resistivity method due to its limited number
of depth intervals.

. The acquisition of data from depths of 0.75 to 60 meters requires the use of three different EM
systems.

° Continuous data can be obtained only to depths up to approximately fifteen meters.

° An EM measurement is influenced by the shallower materials more than the deeper ones; this
must be considered when evaluating the data.

e EM measurements become non-linear in zones of very high conductivity.

® The EM method is susceptible to noise from a number of sources, including natural
atmospheric noise, powerlines, radio transmitters, buried metallic trash, pipes, cables, nearby

fences, vehicles, and buildings.



MAGNETOMETER

Magnetic measurements are commonly used to map regional geologic structure and to explore for
minerals. They are also used to locate pipes and survey stakes or to map ércheological sites. They are

commonly used at HWS to locate buried drums and trenches.

A magnetometer measures the intensity of the earth’s magnetic field. The presence of ferrous metals
creates variations in the local strength of that field, permitting their detection. A magnetometer’s
response is proportional to the mass of the ferrous target. Typically, a single drum can be detected at
distances up to six meters, while massive piles of drums can be detected at distances up to twenty

meters or more.

Some magnetometers require the operator to stop and take discrete measurements; other
instruments permit the acquisition of continuous data as the magnetometer is moved across the site.
This continuous coverage is much more suitable for high resolution requirements and the mapping of

extensive areas.

The effectiveness of a magnetometer can be reduced or totally inhibited by noise or interference
from time-variable changes in the earth’s field and spatial variations caused by magnetic minerals in
the soil, or iron and steel debris, ferrous pipes, fences, buildings, and vehicles. Many of these

problems can be avoided by careful selection of instruments and field techniques.
At HWS, magnetometers may be used to:

L Locate buried steel containers, such as 55-gallon drums;

o Define boundaries of trenches filled with ferrous containers;

®  locate ferrous underground utilities, such as iron piles or tanks, and the permeable pathways
often associated with them;

L Seléct drilling locations that are clear of buried drums, underground utilities, and other

obstructions.

A magnetometer measures the intensity of the earth’s magnetic field. Variations in this field may be
caused by the natural distribution of iron oxides within the soil and rock or by the presence of buried
iron or steel objects. (The magnetometer does not respond to nonferrous metals such as aluminum,

copper, tin, and brass).




The earth’s magnetic field behaves much as if there were a large bar magnet embedded in the earth.
Although the earth’s field intensity varies considerably throughout the United States, its average
value is approximately 50,000 gammas.* The angle of the magnetic field with respect to the earth’s
surface also varies. In the U.S., this angle of inclination ranges approximately sixty to seventy-five

degrees from the horizontal.

The intensity of the earth’s magnetic field changes daily with sunspots and ionospheric conditions
which can cause large and sometimes rapid variations. With time, these variations produce unwanted

signals (noise) and can substantially affect magnetic measurements.

If the magnetic properties of the soil and rock were perfectly uniform, there would be no local
magnetic anomalies; however, a concentration of natural iron minerals, or a buried iron object, will

cause a local magnetic anomaly which can be detected at the surface.

Typical magnetic anomalies at HWS will range from one to hundreds of gammas for small discrete
targets, depending on their depth. Massive piles of buried drums will result in anomalies of from

one-hundred to one-thousand gammas or more.

*The unit of magnetic measurement is the gamma. Recently, the gamma unit has been renamed the
Nano Tesla. At this time, most instruments are still labeled in gammas, as are specification sheets,
existing literature, and field data; hence all references to magnetic data in this document are

expressed in gammas.

While several factors influence the response of a magnetometer, the mass of a buried target and its
depth are the most important. A magnetometer’s response is directly proportional to the mass of
ferrous metal present and varies by one over the distance cubed (1/d3) for total measurements. If a
gradiometer is used, the response falls off even faster, as one over the distance to the fourth power
{1d3). With sensors of equal sensitivity, the total field system provides the greater working range.
Typically a single drum can be detected at distances up to six meters or more. There is a wide variety
of magnetometers available commercially; specific performance is highly dependent upon the type
of magnetometer and the field conditions. Theoretically, the number of drums may be calculated,

however, such results should be considered only approximations because of the number of variables

associated with targets, site conditions, and calculations. Actual results may vary considerably.




A magnetometer with continuous recording capabilities can be used to produce a strip chart of the
field data, which is helpful in assessing signal-to-noise ratio, anomaly shape, target location, and
provides a means of exercising quality control over field data. This continuous coverage is much more

suitable for high-resolution requirements and the mapping of extensive areas.

The effectiveness of a magnetometer can be reduced or totally inhibited by noise or interference
from time-variable changes in the earth’s field and spatial variations caused by magnetic minerals in
the soil, or iron and steel debris, ferrous pipes, fences, buildings, and vehicles. Many of these

problems can be avoided by careful selection of instruments and field techniques.
Capabilities

) Magnetometers respond to ferrous metals (iron or steel) only.

° Individual drums can be detected at depths up to six meters.

L Large masses of drums can be detected at depths of six to twenty meters.

° Magnetometers can provide a greater depth range than metal detectors.

. Interpretation of their data may be used to provide estimates of the number and depth of
buried drums.

° They can provide a continuous response along a traverse line.

¢ They may be mounted on vehicles for coverage of alarge site.
Limitations

° In general, magnetometers are susceptible to noise from many different sources, including
steel fences, vehicles, buildings, iron debris, natural soil minerals, and underground utilities.

[ ] Low cost units are limited in depth range (but their limitations make them insensitive to many
of the above sources of noise).

o  Total field instruments are also sensitive to fluctuations in the earth’s magnetic field which can
seriously affect data.

. Datais of limited use in determining the number and depth of targets.

. Complex site conditions may require the use of highly skilled operators, special equipment, and

the recording and processing of data, along with skilled interpretation.
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Most map units include small, scattered areas of soils
other than those that appear in the name of the map unit.
Some of these soils have properties that differ substan-
tially from those of the dominant soil or soils and thus
could significantly affect use and management of the map
unit. These soils are described in the description of each
map unit. Some of the more unusual or strongly contrast-
ing soils that are included are identified by a special sym-
bol on the soil map.

Most mapped areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miiscellaneous areas; they are delineated
on the soil map and given descriptive names. Urban land
is an example. Some of these areas are too small to be
delineated and are identified by a special symbol on the
soil map.

The acreage and proportionate extent of each map unit
are given in table 5, and additional information on proper-
ties, limitations, capabilities, and potentials for many soil
uses is given for each kind of soil in other tables in this
survey. (See “Summary of tables.”) Many of the terms
used in describing soils are defined in the Glossary.

AaA—Alaga loamy sand, 0 to 5 percent slopes. This is

a somewhat excessively drained soil in broad, flat areas

adjacent to large streams.

Typically the surface layer is very dark grayish brown
loamy sand about 8 inches thick. This is underlain by dark
yellowish brown loamy sand to a depth of about 24 inches,
strong brown loamy sand to a depth of about 52 inches,
and yellowish brown sand to a depth of about 90 inches.

_This soil is strongly acid or very strongly acid. Permea-
bility is rapid. Available water capacity is low. Runoff is
slow. This soil tends to be droughty.

Included with this soil in mapping are small areas of
Bassfield and Troup soils.

Most of this soil is used for woodland, and the rest is
pasture and row crops. Corn, pasture plants, and pine
trees are suited.

This soil has medium potential for row crops and
pasture plants and is limited mostly by its tendency to be
dl‘Ol.lghty. Corn and deep-rooted pasture plants such as
ba'hlagrass and improved bermudagrass are suited. This
soil has moderately high potential for loblolly pine, slash
pine, and longleaf pine.

Potential for most urban uses is high. This soil has
medium potential for openland and woodland wildlife
habitat because of sandy texture. Potential for recrea-
tlonal' uses is medium because of sandy texture. Capabili-
ty unit I11s-1; woodland suitability group 3s2.

BaA—Bassfield fine sandy loam, 0 to 2 percent
l'o_pes. This is a well drained soil on broad, flat terraces
adJacept to large streams.

Typically the surface layer is dark brown fine sandy
0am about 10 inches thick. The subsoil is yellowish red
“ufd): loam that extends to a depth of about 41 inches.

1118 18 underlain to a depth of about 56 inches by reddish
Yellow loamy sand that contains common fine to coarse
quartz pebbles and to a depth of about 70 inches by very

e brown sand that contains some medium gravel.

This soil is strongly acid or very strongly acid
throughout. Permeability is moderately rapid. Available
water capacity is medium. Runoff is slow. This soil tends
to be slightly droughty.

Included with this soil in mapping are small areas of
Prentiss soils and small areas of soils that have a finer
textured subsoil. Also included are small areas of soils in
which the sandy substratum is less than 40 inches deep.

Most of this soil is in cropland and pasture, and rest is
in woodland. The soil has high potential for cultivated
crops such as corn and soybeans. The use of adequate fer-
tilization and conservation practices, such as row arrange-
ment and return of crop residues, helps reduce runoff,
control erosion, and improve infiltration.

This soil has high potential for pasture plants such as
bahiagrass and improved bermudagrass. It also has high
potential for loblolly pine, shortleaf pine, cherrybark oak,
and sweetgum. There are no significant concerns in
woodland use and management.

Potential is high for most urban uses and for woodland
and openland wildlife habitat. Capability unit IIs-l;
woodland suitability group 207.

BbA—Bassfield-Urban land complex, 0 to 2 percent
slopes. This is a complex of nearly level, well drained
soils on terraces within the city limits of Hattiesburg and
Petal. Individual areas range from 60 to 2,000 acres.

This unit consists of an intricate pattern of Bassfield
soils and Urban land. It is 40 percent Bassfield soils and
35 percent Urban land.

The well drained Bassfield soils have a surface layer of
dark brown fine sandy loam about 10 inches thick. The
subsoil is yellowish red sandy loam that extends to a
depth of about 41 inches. The underlying material is red-
dish yellow and very pale brown loamy sand and sand
that contains some gravel and that extends to a depth of
70 inches or more. ,

Bassfield soils are strongly acid or very strongly acid
throughout. Permeability is moderately rapid. Available
water capacity is medium. Runoff is slow. The soil is
slightly droughty.

Urban land is mostly altered or reworked soil material
that has no identifiable soil profile. These areas are
mostly occupied by house sites and by the adjoining
streets. A few light industrial and commercial buildings
and paved parking lots are in this map unit. :

Included with this unit in mapping are small areas of
Bigbee, Latonia, Stough, and Cahaba soils. These are
poorly drained soils along drainageways and in depres-
sions.

Potential for most urban uses is high. Not assigned to a
capability unit; Bassfield soil in woodland suitability
group 207, Urban land not assigned to a woodland suita-
bility group.

BcA—Bassfield-Urban land complex, occasionally
flooded. This is a complex of nearly level soils on terraces
that are occasionally flooded. Slopes are 0 to 2 percent.
Most of this complex is within the city limits of Hat-
tiesburg and Petal. Individual areas range from 40 to
1,500 acres.
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is mottled in shades of red and brown and that contains
plinthite nodules to a depth of about 25 inches; mottled
light gray, red, and yellow clay loam to a depth of about
39 inches; and light gray clay mottled in shades of brown
and red to a depth of about 62 inches or more.

Saucier soils are strongly acid or very strongly acid.
Available water capacity is high. Permeability is slow.
Runoff is slow to medium. This soil is subject to erosion if
vegetative cover is removed.

Included with these soils in mapping are small areas of
McLaurin soils; small areas of moderately well drained,
loamy soils underlain by a layer that contains soft, yel-
lowish red nodules; and small areas of poorly drained or-
ganic and mineral soils on flood plains.

Most of this association is in pine forest, mostly in the
DeSoto National Forest.

This association has medium potential for cultivated
crops such as cotton, corn, and soybeans because of slope,
the erosion hazard, and the variability of the soils. Such
erosion control measures as parallel terraces, strip-
cropping, grassed waterways, and crop residue manage-
ment help prevent excessive soil loss. Potential for
pasture plants such as bahiagrass is high. Adequate fer-
tilization, proper stocking rates, and controlled grazing
help control erosion. This association has high potential
for longleaf pine, loblolly pine, and slash pine. Equipment
limitations on the Saucier soil, however, are moderate
because of wetness and low strength. Scheduling opera-
tions for drier periods helps avoid these limitations.

Potential is medium for most urban uses because of
wetness and low strength. Poarch soils have fewer limita-
tions than Saucier soils; permeability is slow in Saucier
soils, and the lower part of the subsoil is clayey. Larger
septic tank filter fields and specially designed foundations
help overcome these limitations. Potential is high for
woodland and openland wildlife habitat and for most
recreational uses. Capability unit IIle-1; Poarch soil in
woodland suitability group 201, Saucier soil in woodland
suitability group 2w8.

PtA—Prentiss loam, 0 to 2 percent slopes. This is a
moderately well drained soil on broad flats on uplands.

Typically the surface layer is dark brown loam about 7
inches thick. The upper part of the subsoil is yellowish
brown loam that extends to a depth of about 26 inches.
Below this to a depth of about 30 inches is yellowish
brown loam that has strong brown mottles. This layer is
underlain to a depth of 60 inches or more by a compact
and brittle fragipan of yellowish brown loam mottled with
yellowish red and gray.

This soil is strongly acid or very strongly acid. Permea-
bility is moderate in the upper part and moderately slow
in the fragipan. Available water capacity is medium. Ru-
noff is slow. A seasonal high water table is at a depth of
about 24 to 36 inches. :

Included with this soil in mapping are small areas of
Bassfield, Benndale, Malbis, and Stough soils.

About half of this soil is in cropland or pasture. The
rest is in woodland.

This soil has high potential for cultivated crops such ;
cotton, corn, and soybeans and for pasture plants such 3
bahiagrass, tall fescue, and improved bermudagras;
Adequate fertilization, return of crop residue, row a;
rangement, and surface field drains are needed in areg
used for crops and pasture. Potential is also high fo
loblolly pine, slash pine, and longleaf pine. There are n,
significant limitations to use and management fo
woodland.

Potential is medium for most urban uses because o
wetness and low strength. Larger septic tank filter fields.
surface drainage, and specially designed foundations over-
come these limitations. Potential is high for woodland and
openland wildlife habitat and for most recreational uses,
Capability unit IIw-1; woodland suitability group 207.

PtB—Prentiss loam, 2 to 5 percent slopes. This is a
moderately well drained soil of the uplands.

Typically the surface layer is dark grayish brown loam
about 6 inches thick. The upper part of the subsoil is yel-
lowish brown loam that extends to a depth of about 18
inches. Below this to a depth of about 27 inches is yel-
lowish brown loam mottled with strong brown. This layer
is underlain by a compact and brittle fragipan of loam
that is mottled in shades of brown and gray in the upper
part and is yellowish brown mottled with grayish and
brownish colors in the lower part.

The soil is strongly acid or very strongly acid. Permea-
bility is moderate in the upper part and moderately slow
in the fragipan. Available water capacity is medium. Ru-
noff is medium, and the erosion hazard is moderate if
vegetative cover has been removed. A water table is
perched above the fragipan during wet seasons.

Included with this soil in mapping are small areas of
Benndale and Pheba soils.

Most of this soil is in woodland, and the rest is in
pasture or cropland.

This soil has high potential for cultivated crops such as
cotton, corn, and soybeans. When used for crops, it needs
adequate fertilization, return of crop residue, contour cul-
tivation, minimum tillage, and terraces. Potential is high
for pasture plants such as bahiagrass, tall fescue, and
Coastal bermudagrass. Potential is also high for loblolly
pine, slash pine, and longleaf pine. There are no signifi-
cant limitations to use and management for woodland.

This soil has medium potential for most urban uses
because of wetness and low strength. Larger septic tank
filter fields and specially designed foundations help over-
come these limitations. This soil has high potential for
woodland and openland wildlife habitat and for most
recreational uses. Capability unit Ile-3; woodland suita-
bility group 207.

Pu—Prentiss-Urban land complex. This complex con-
sists of gently sloping and sloping, moderately well
drained soils and Urban land on uplands in metropolitan
Hattiesburg and in the Camp Shelby area. Slopes are 2 to
8 percent. Areas range from 40 to 500 acres.

This unit consists of an intricate pattern of Prentiss
soils and Urban land. It is about 40 percent Prentiss loam
and about 35 percent Urban land.
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The moderately well drained Prentiss soils have a sur-
face layer of dark grayish brown loam about 6 inches
thick. The upper part of the subsoil extends to a depth of
29 inches; it is yellowish brown loam that has strong
brown mottles in the lower 9 inches. The lower part of
the subsoil is a compact and brittle fragipan; to a depth of
37 inches, it is loam that is mottled in shades of brown
and gray, and to a depth of 60 inches or more, it is brown
loam that is mottled with gray.

Prentiss soils are strongly acid or very strongly acid.
Permeability is moderate in the upper part and moderate-
ly slow in the fragipan. Available water capacity is medi-
um. Runoff is medium. A water table is perched above
the fragipan during wet seasons.

Urban land is mostly altered or reworked soil material
that has no identifiable soil profile. These areas are
mostly occupied by house sites and the adjoining streets.
A few shopping centers and other public service areas
that have paved parking lots are also in this map unit.

Included with this unit in mapping are small areas of
McLaurin, Susquehanna, and Trebloc soils and small areas
of poorly drained soils on narrow flood plains.

This unit has medium potential for most urban uses.
Wetness and low strength are the main limitations. These
limitations can be overcome through the use of specially
designed foundations and by increasing the area of septic
tank filter fields. Not assigned to a capability unit;
Prentiss soil in woodland suitability group 207, Urban
land not assigned to a woodland suitability group.

StA—Stough loam, 0 to 2 percent slopes. This is a
somewhat poorly drained soil on broad flats.

-Typically the surface layer is dark gray loam about 4
inches thick. The subsurface layer is grayish brown loam
about 4 inches thick. The upper part of the subsoil is loam
that is mottled in shades of brown and gray and that ex-
tends to a depth of about 15 inches. The lower part is
loam that is mottled in shades of gray, brown, yellow, and
red and that is partially compact and brittle; it extends to
a depth of about 63 inches or more.

This soil is strongly acid or very strongly acid. Permea-
bility is moderately slow. Available water capacity is
medium. Runoff is slow. A water table is perched at a
"depth of about 12 to 18 inches during the wet season.

Included with this soil in mapping are small areas of
Prentiss and Trebloe soils.

_ Most of this soil is in woodland, and the rest is in
pasture and row crops.

Potential for cultivated crops such as cotton, corn, and
8oybeans and for pasture plants such as bahiagrass, tall
fescue, and improved bermudagrass is high. Ditches are
>, heeded to remove excess water from the surface. This
% 8oil has high potential for loblolly pine and slash pine.
J etness and plant competition are the main limitations to
y USe and management for woodland. These limitations can
be Partially avoided by scheduling operations for the dry
8eason and through the use of management practices that
e te plant competition.

This soil has medium potential for most urban uses
because of wetness. This limitation can be partially over-
come by adequate surface drainage. Septic tank filter
fields should be designed larger than normal because of
wetness. This soil has high potential for woodland and
openland wildlife habitat. Potential is medium for most
recreational uses because of wetness. Capability unit ITw-
2; woodland suitability group 2w8.

SuB—Susquehanna silt loam, 2 to 5 percent slopes.
This is a somewhat poorly drained soil on uplands.

Typically the surface layer is grayish brown silt loam
about 4 inches thick. The subsurface layer is brownish
yellow silt loam about 5 inches thick. The upper part of
the subsoil is clay that is mottled in shades of brown, red,
and gray and that extends to a depth of about 16 inches.
The middle part is clay that is mottled in shades of red
and gray and that extends to a depth of about 38 inches.
The lower part is gray and light gray clay that is mottled
in shades of brown and gray and that extends to a depth
of 68 inches or more.

This soil is strongly acid or very strongly acid except
for the surface layer in limed areas. Permeability is very
slow. Available water capacity is high. Runoff is medium.
The erosion hazard is slight to moderate. This soil has
high shrink-swell potential.

Included with this soil in mapping are small areas of
nearly level Falkner and Prentiss soils.

Most of this soil is in woodland, and the rest is in
pasture.

This soil has low potential for cultivated crops because
of the erosion hazard and the clayey texture. Potential for
pasture plants such as bahiagrass and tall fescue is medi-
um because of clayey texture. Adequate fertilization,
proper stocking rates, and controlled grazing help prevent
soil loss. This soil has moderately high potential for
loblolly pine and shortleaf pine. Low strength is a
moderate limitation to equipment operation, but schedul-
ing operations for drier seasons overcomes this limitation.

This soil has low potential for most urban uses because
of low strength, high shrink-swell potential, clayey tex-
ture, and wetness. Specially designed foundations,
adequate drainage, and larger septic tank filter fields help
overcome these limitations. This soil has a high potential
for woodland and openland wildlife habitat. Potential is
medium for most recreational uses because of wetness.
Capability unit I'Ve-3; woodland suitability group 3c2.

SuD—Susquehanna silt loam, 5 to 12 percent slopes.
This is a somewhat poorly drained soil on uplands.

Typically the surface layer is dark gray silt loam about
5 inches thick. The subsurface layer is light yellowish
brown silt loam about 3 inches thick. The upper part of
the subsoil is yellowish red silty clay that has yellowish
mottles. The middle part is silty clay mottled in shades of
red, gray, and brown. The lower part of the subsoil is clay
mottled in shades of gray and red over gray clay mottled
in shades of yellow; it extends to a depth of 65 inches or
more.
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This complex has low potential for most urban uses
because of wetness and flooding. If the soils are used for
urban purposes, they must be shaped and graded to
remove water from the surface, and larger than normal
septic tank filter fields are needed. Trebloc soils have
high potential for wetland wildlife habitat, and Escambia
soils have high potential for woodland and openland wil-
dlife habitat. Potential is low for most recreational uses
because of wetness and flooding. Capability unit Vw-1;
Trebloc soil in woodland suitability group 2w9, Escambia
soil in woodland suitability group 2w2.

TrB—Troup loamy fine sand, 0 to 8 percent slopes.
This is a well drained soil of the uplands.

Typically the surface layer is dark grayish brown loamy
fine sand about 3 inches thick. The subsurface layer is
yellowish brown loamy fine sand about 23 inches thick.
The next layer is yellowish red and red loamy sand that
extends to a depth of about 64 inches. The subsoil is red
sandy loam that extends to a depth of about 91 inches or
more.

This soil is strongly acid or very strongly acid. Permea-
bility is rapid in the thick, sandy surface layer and
moderate in the subsoil. Available water capacity is low in
the sandy layers and medium in the subsoil. Runoff is
slow. The erosion hazard is slight. This soil tends to be
droughty.

Included with this soil in mapping are small areas of
Alaga, Heidel, and McLaurin soils.

Most of this soil is in woodland.

This soil has medium potential for cultivated crops such
as corn and soybeans because of low available water
capacity in the sandy layers. Early planting helps to avoid
the driest part of the growing season. Potential is medi-
um for pasture plants such as bahiagrass and improved
bfe_rmudagrass because of sandy texture. Adequate fer-
tilization, proper stocking, and weed control help preserve
moisture and maintain a good grass coverage. This soil
h?s moderately high potential for loblolly pine, longleaf
pine, and slash pine. Moisture is the limiting factor.
Seedling mortality and equipment limitations are concerns
because of sandy texture. Equipment operates best on
this soil during wetter periods.

. This soil has high potential for most urban uses. Poten-
tial for woodland and openland wildlife habitat is medium

use of droughtiness. Potential is medium for most
recreational uses. Capability unit IIIs-1; woodland suita-
bility group 3s2.

_Ur—Urban land. Most of this map unit is in Hat-
m’-?bl}"g_, and a smaller amount is in Camp Shelby
(Mississippi National Guard). About 70 to 95 percent of
the area is covered with industrial, commercial, military,
or residential development, such as railroad yards,

uildings, streets, and parking lots. In the Camp Shelby
area, warehouses, maintenance shops, parking areas, and
vehicle storage areas cover this map unit.
stgu:s and fills for the purpose of installing works and

: ctures have altered and obscured soil features to the
Potnt that the soil can no longer be identified as a soil se-

ries. Most of the original soils were well drained and
moderately well drained.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil. It
is useful in adjusting land use, including urbanization, to
the limitations and potentials of natural resources and the
environment. Also, it can help avoid soil-related failures
in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive notes
about the nature of the soils and about unique aspects of
behavior of the soils. These notes include data on erosion,
drought damage to specific crops, yield estimates, flood-
ing, the functioning of septic tank disposal systems, and
other factors affecting the productivity, potential, and
limitations of the soils under various uses and manage-
ment. In this way, field experience and measured data on
soil properties and performance are used as a basis for
predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, rangeland,
and woodland, as sites for buildings, highways and other
transportation systems, sanitary facilities, and parks and

‘other recreation facilities, and for wildlife habitat. From

the data presented, the potential of each soil for specified
land uses can be determined, soil limitations to these land
uses can be identified, and costly failures in houses and
other structures, caused by unfavorable soil properties,
can be avoided. A site where soil properties are favorable
can be selected, or practices that will overcome the soil
limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productivi-
ty of the survey area or other broad planning area and on
the environment. Productivity and the environment are
closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with the
natural soil. '

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil. Other
information indicates the presence of bedrock, wetness, or
very firm soil horizons that cause difficulty in excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements, side-
walks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

The major management concerns in the use of the soils
for crops and pasture are described in this section. In ad-
dition, the crops or pasture plants best suited to the soil,
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Factors of soil formation

Soil is the product of the interaction of five major fac-
tors of soil formation: climate, living organisms, parent
material, relief, and time. The kind of soil that formed in
one area differs from the kind that formed in another
area if there has been a difference between the two areas
in any factor of soil formation.

Climate

Forrest County has the warm, humid, subtropical cli-
mate characteristic of much of the southeastern United
States. This type of climate affects the physical, chemical,
and biological relationships in soils, primarily through
high temperature and precipitation.

Water dissolves minerals, supports biological activity,
and transports minerals and organic residue in the soil
profile. The amount of water that percolates through the
soil depends mainly on rainfall, relative humidity, and the
physiographic position, topography, and permeability of
the soil.

Living organisms

Plants, animals, insects, bacteria, and fungi affect the
formation of soils. Gains in organic matter and nitrogen,
gains or losses in plant nutrients, and alterations in struc-
ture and porosity are some of the changes caused by liv-
ing organisms,

Vegetation, mainly pine trees, has probably affected
soil formation in Forrest County more than other living
organisms have. The soils on uplands formed under dense
forest dominated by pine trees, and the soils on flood
plains formed under mixed hardwood and pine forest. The
soils that formed under trees have lower organic-matter
content than soils that formed under grasses.

Earthworms and other small invertebrates are most ac-
tive in the upper part of the soil, and they continuously
mix the soil. Rodents and other animals burrow in the soil
and contribute to mixing. Little is known about fungi and
other micro-organisms in the soils of Forrest County, but
it is known that micro-organisms aid in weathering,
decomposing organic matter, and fixing nitrogen in the
soils.

Parent material

Parent material, the unconsolidated mass from which
soil forms, has much to do with the chemical and mineral
composition of the soil. The parent material of the soils in
Forrest County is mainly marine deposits of sandy,
loamy, and clayey material.

The clayey soils formed mostly in the Hattiesburg Clay
and Pascagoula Clay Formations of Miocene age. The
loamy and sandy soils are derived mostly from the
Citronelle Formation of Pliocene age. The soils on flood
plains are derived from material eroded from the nearby
uplands. Organic soils formed in an accumulation of plant
debris under saturated conditions. The soils that formed
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in clayey material are generally less weathered and con-
tain more bases than those derived from the loamy
material.

Relief

Relief affects soil formation through its influence on
drainage, erosion, plant cover, and soil temperature. The
relief in Forrest County ranges from nearly level to
steep. Most of the nearly level land is on flooed plains or
stream terraces. Many of the soils are poorly drained or
very poorly drained. Soils on ridgetops are mostly gently
sloping or moderately sloping and are better drained than

soils on flood plains or stream terraces. The steep soils.

are generally between the ridgetops and the flood plains.
Runoff from them is greater, and as a result they

generally show less horizon development than soils on . ;

ridgetops.
Time

The length of time required for soil development de-
pends largely on the effects of the other four factors of
soil formation. Less time is generally required for a soil
to develop in warm, humid regions where the vegetation
is luxuriant than in cold, dry regions where the vegeta-
tion is scant. Also, other factors being equal, less time is
required if the parent material is coarse textured rather
than fine textured.

Fairly stable, nearly level soils on interstream divides
have more strongly developed horizons than sloping soils
in which the rate of geologic erosion approaches that of
soil development, and a smaller amount of total rainfall
percolates through the profile. Soils on flood plains in
Forrest County formed in deposits washed from uplands.
Many of these soils, however, are old enough and have
received such a small amount of sediment in recent times
that they have formed thick, well drained horizons.

Processes of soil formation

The main processes involved in the formation of
horizons are the accumlation of organic matter; the
leaching of calcium carbonates and bases; the formation
and translocation of silicate clay; and the reduction,
segregation, and transfer of iron,

Accumulation of organic matter in the upper part of
the soil profile contributes to the formation of an Al
horizon. Organic-matter content in the soils of Forrest
County ranges from low to very high.

Carbonates and bases have been leached from nearly
all the soils, and most are moderately to strongly leached.
Leaching of bases from the upper horizons of a soil com-
monly preceded the translocation of silicate clay.

Translocation of silicate clay has occurred in many of
the soils. This contributes to the development of an elu-
viated A2 horizon that contains less clay and that
generally is lighter in color than the B horizon. The B
horizon commonly has clay accumulations in films, in

PO
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TABLE 18.--SOIL AND WATER FEATURES

{Absence of an entry indicates the feature is not a concern. See text for descriptions of symbols and such
terms as "rare," "brief," and "perched." The symbol < means less than; > means greater than)
Flooding High water tad 1 Bedrogk
Soil name and. Hydro- |
map symbol logic| Frequency Duration Months Depth Kind Months | Depth
ErQup 1
EE T
t
Alaga: |
AdA~mmemwameaew—=] A None to rare|Briefe~——e- Nov=Apr 6.0 -— -— t >60
]
Bassfleld: |
BaA, 'BbA, lBcA--] B None to Very brief Nov=Apr 6.0 —— - | »>60
common. |
| |
Benndale: ! l
BeB, BeC, BeDmw==| B  lNon€memweeuwa| e — 6.0 - — Y
{ '
Bibb: 1
Bfmewem e e————— c CoOmMmOnem=w=={Briefecee— Dec-May 0.5-1.5 Apparent Dec-Apr | >60
1BG:
Bibb part----—-- c Common——=—===|Briefewe—=- Dec-May 0.5-1.5 Apparent Dec=Apr >60
Jena parte——---! B Rare to Very brief Dec=Apr >6.0 —-—— _——— >60
common. to long.
Bigbee:
Bh A Rare to Briefewe—=- Jan-Mar 3.5-6.0 Apparent Jan-Mar >60
common.
Cadeville Variant:
CaFewmwmosuwaeca=| D NONEwam—wmn - — >6.0 — | - >60
B !
Cahaba:
ChA===~caceceee==| B NOn@———amcun - -—- 6.0 - ~— 372
Falkner:
FaBmewcccacwacasaa c NOonew——wmawaw ——- ——— 1.5=2.5 Perched Jan-Mar >60
| |
1FsB: ! !
Falkner parte-- C NON@-mmew—w~ —-——— ———— 1.5=2.5 Perched i Jan=Mar | 560
| '
Susquehanna | |
partecececace= D Non@-—waee—-" -—— -—— >6.0 -— H —— 1 >60
{ ! !
Harleston: | |
HaAwm—nmoeoenenaes c None to Very brief Nov-Apr 2.0-3.0 Apparent { Nov-Mar >60
occasional. |
1
Heidel: ! |
HeD, HeEwwawcace- B Non@eweawwee ——— ——— 6.0 | —— ! -— >60
! !
Jena: | |
1JN: | {
Jena parte—we=- B Rare to |Very brier Dec=Apr >6.0 | — ! —-— >60
common. to long. | H 1
| | :
Nugent partee-= A CommOn~w~==={Brief to Dec~Mar >3.5 Apparent ! Jan=-4pr | >60
long. | |
] !
Latonia: | {
Lijemwmemneasces=]| B None to Very brief Nov=-Apr >6.0 -— | —— { >60
common. | :
| !
LT { i
Latonia parte-- B None to Very brief Nov=Apr >6.0 ——— | -—— 1 60
common. { !
' |
(]

See footnote at end of table.

o

%




FORREST COUNTY, MISSISSIPPI

TABLE 18.--SOIL AND WATER FEATURES--Continued

v | Flooding High water tab | Bedrogk
Soil name and Hydro-]
map symbol logic| Frequency | Duration Months Depth Kind Months | Depth
Zroup
£t In
Latonia:
Trebloc parte-. D None to Very brief Jan-Apr 0.5-1.0 Apparent Jan-Apr >60
common ,
Lucedale:
LuAmcwmwmaman==} B None--~-----} ~—— -— >6.0 —— -——— 1 >60
Malbis:
MaBesaamoecvan——— B Nonew-wew—wa ——— —— 2.5-4.0 Perched Dec~Mar >60
|
McLaurin: !
MbB, MbC, IMCB-=-| B NONEwmvmumun - - 6.0 — — 60
MLD:
McLaurinp part-- B NON@w—w—enwaa — — >6.0 -— ——— >60
Benndale parte- B Nonews—u——wa —— -—— >6.0 —— —— >60
Pamlico:
PD:
Pamlico parte-- D Frequente~-~|Very long Nov-Jun (1)-1.0 Apparent Nov-Jul >60
Dorovan part---| D  |Frequent----|Very long Jan-<Dec¢ <0.5 Apparent Jan-Dec >60
)
1
Petal:
1pEC:
Petal parte---- [ NoNEwenwewea —-_—— ~——— 2.5-3.5 Perched Jan-Apr >60
Susquehanna
parte~—=wsw====| D NOng=w==mwue= -~ ~—— 6.0 — -—- %60
Benndale part-- B None=wwaemwa —— -—- >6.0 — -— >60
|
Pheba:
PhAmwmemumamae—nn c Nonewmwmcewu=s. ——— —— 1.5-2.0 Perched Jan-Mar >60
Pits:
Pn.
Poarch:
PoB, PoCemwamcenwa B None=~=mw~ws ——— ——— 2.5-5.0 Apparent Dec=Mar »60
1pss:
Poarch parte—ew- B NOne=weww—ea= ——— ——— 2.5=5.0 Apparent Dec=Mar >60
Saucier part---{ C None=w=wame= ——- —— 2.5-4.0 Perched Jan=Mar >60
Prentiss:
Pta, PtB, TPu-eaz| ¢ Nong=wevomua —~—— ——— 2.0-2.5 Perched Jan=Mar >60
Stough:
StAwmmcwmencanwwa]| C Noneww=waam= -——— -— 1.0-1.5 Perched Jan=Apr >60
Susquehanna:
SuB, SuDe==w===w-} D Nonea=—w=uae -— ——— 6.0 ~—— — >60
Trebloc:
Thammenmaremaesm D None to Very brief Jan~-Apr 0.5-1.0 Apparent Jan-Apr >60
common .,
1Ter:
Trebloc parte-- D None to Very brief Jan=-Apr 0.5-1.0 Apparent Jan=-Apr >60
common ,
Escambia parte- [ Nong=m=wmmaw ——— — 1.5-2.5 Apparent Dec~Mar >60
Troup:
TrBeeeswnroneames) A NOonemwuewwea ~—— ——— 6.0 -—— ——— >60

See footnote at end of tabdle.




100 SOIL SURVEY

TABLE 18.--SOIL AND WATER FEATURES--Continued

] | Flooding High water table 1 _Bedrock

Soil name and Hydro=| ] 1
map symbol logic| Frequency Duration Months Depth Kind Months { Depth
BrQup i
Et 5 In

]
Urban land: ]
Ur. |
1

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.




us. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

SOIL LEGEND
The ftirst letter, always 8 capital, is the initial letter of the soil name. The second letter is a capital
if the mapping wnit is broadly defined 1/; otherwise, it is 8 small letter, The third Jetter, slways
a capital, shows the slope. Symbols without slope letters are those of nearly level soils, except for
Pits, Prentiss-Urban land complex, and Urban land.
SYMBOL NAME
AaA Alega loamy sand, 0 1o 5 percent slopes
BaA Bassfield fine sandy loam, 0 to 2 percent siopes
BbA Bassfield-Urban tand complex, 0 to 2 percent siopes
BcA Bassfield-Urban lsnd complex, occasionatly flooded
BeB Benndate fine sandy loam, 2 to 5 percent slopes
BeC 8enndale fine sandy loam, 5 to B percent slapes
BeD Benndale fine sandy 1oam, 8 to 12 percent slopes
Bt Bibb silt loam
BG Bibb and Jena soils, frequently flooded
Bh Bigbee loamy sand
CaF Cadeville Variant silt loam, 15 to 60 percent slopes
ChA Cahaba sandy loam, O to 2 percent slopes
FaB Falkner silt foam, 2 10 5 percent slopes
FsB Falkner-Susquehanna-Urban tand complex, 2 to 5 percent slopes
HaA Harleston fine sandy loam, 0 to 2 percent slopes
HeD Heidel sandy loam, 8 to 12 percent slopes
HeE Heide) sandy Joam, 12 10 30 percent slopes
JN ' Jena-Nugent association frequently flooded
LaA Latonia fine sandy loam, 0 1o 2 percent siopes
LT Latania-Trebloc association, occasionally flooded
LuA Lucedale loam, 0 1o 2 percent slopes
MaB Malbis loam, 2 10 5 percent slopes
MbB MclLaurin loamy sand, 2 to 5 percent slopes
MbC © MecLaurin loamy sand, 5 to 8 percent siopes
mcs Mclaurin association, undulating
MLD McbLaurin-Benndale association, rolling
PD Pamlico-Dorovan association -
PEC Petal-Susquehanna-Benndale association, roiling
PhA Pheba silt loam, O to 2 percent slopes
Pn Pits
PoB Poarch fine sandy loam, 2 to 5 percent slopes
PoC Poarch fine sandy 1oam, 5 to 8 percent slopes
#sB Poarch-Saucier association, undulating
PtA Prentiss loam, O 1o 2 percent slopes
PiB Prentiss loam, 2 1o 5 percent slopes
Pu Prentiss-Urban’land complex
StA Stough foam, 0 10 2 percent slopes
SuB Susquehanns siit ioam, 2 to 5 percent siopes
SubD Susquehanna silt loam, § 10 12 percent slopes
Tb Trebloc silt loam
TeA Trebloc-Escambia compiex, 0 to 2 percent slopes
TrB Troup loamy fine sand, 0 to 8 percent slopes
Ur Urban land
1/ The composition of these units is more variable than that of others in the survey area, but has
been controlied weil enough to be interpreted for the expected use of the soifs.
t
.
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CULTURALE

- BOUNDARIES
National, state or provin
County or parish

Minor civil division

Reservation {national fo, ]
state forest or park,
and large airport)

Land grant

Limit of soil survey (labe

Field sheet matchline &

LAND DIVISION CORNER
(sections and land grants
ROADS
Divided (median shown
if scale permits)
Other roads
Trail
ROAD EMBLEMS & DESIG
Interstate
Federal
State

County. farm or ranch

RAILROAD

POWER TRANSMISSION L
(normally not shown)

PIPE LINE
tnormally not shown)

FENCE
-{normally not shown)
LEVEES
Without road
With road
With railroad
DAMS
Large (to scale)
Qedium or small

PITS

Gravel pit

Mine or quarry
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HATUESBURG naval stores plant where neorly a thousand Herculites work with millions of
dollaes worth of equipment. Using the magic of chemisiry and the know-how acquired by thirly-
five years in the business, they turn Southern pine stumps into valuable products for industry.

Primary — all operating units  re-
quired to produce rosin, pinc oil, and
turpentine. This covers wood grinding,
shrcdding. extraction, refining, and dis-
tillation of the crude resin.

Secondary — those units that pro-
duce specialty products, in maost cases
using as the main raw material one of
the materials produced by the primary
opcerations, ’

Common facilities — include the of-
fice, ]ulmrntm"\', shops, powerhonse,
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s o cuy end w0
£ months’ supaly.

¢ 1> the wood sorugs aile is
to the stemps brought
e desyr a w ich cpers
2, covaring about 88 veres ond holding

heas whick are huge rsvalving Yesheped spools s 2red

R r rens £
the sfumgs opart. The pit, cbowt ¢ guorte: fu

in: fond for th

THE STUMP® PIT cont

ws of

|
central loading and packaging facili- 2
ties, and the railroad. ‘
In secondary operations, rosin is
processed into special grades; or it is \
limed, polymerized, hydrogenated, am- ] ::
moniated, or esterified into chemicals
having special properties for industrial ;
uses. Pine oil is the sonvee of anethole '
and other chemical materials which |
musl meet rigid qn;llil_\' spm-iﬁcations.

Turpentine is processed to vickl pinene
and  svnthetic pine oil. Dipentene

LAY, .
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THE HOG hos ground up the stumps into
picces about five to ten inches long. Here they
are carried on the conveyor to the shredder
house to be ground still finer. The shredders,
o series of wheels with square-cornered hom-
mers, pound and chip the wood.

v om——— e man

. ..u..‘,..;.i-'.';...--,;-._ - . ;
IO 71 TROVATIION 5 T SR oS

and Solvenol® are processed into
para-cymene,  para-menthane-hydro-
peroxide, para-cresol, acetone, and
other high-quality products.

The plant opcrates  twenty-four
hours a day, with the exception of the
railroad, millroom, and Truline® plant,
which work sixteen hours a day; the
mechanical departinent and shipping
crews work cight hours a day, five days
a weck. _

The cutting and slashing of the
giant knives of the hogs and the shred-
ders bring forth a stream of chips for
the extractors and stills which remove
the resins, scparate the resins into
many different products, and process
them for the industries of the world.

The fine chips go from the chip bin
to the extractor house by conveyor.
Inside this huge building sixteen steel

tanks, each about the size of a farm -

silo, stand in a row. Into the extrac-
tors the conveyor belt dumps about
half a carload of chips.

To dissolve the resins, the solvent
enters the bottom of the tank and is
pumped through the chips — ta come
off at the'top and go on to the bottom
of the next tank to repeat the process
through ten extractors. The rest of the
extractors are nceded for solvent re-
covery, emptying, and refilling. Heat
and pressure are used to extract the
resin from the chips more thoroughly.
The oily mixture of solvent and dis-
solved resin is drained off to be proc-
essed in the refinery. The solvent
which remains in the chips is recovered
for reuse in the process. Then the spent
chips are removed from the extractor
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in order to make it ready to repeat
the cycle. _ . )

In the refinery the solvent content
and the turpentine. and pinc oil are
removed by distillation in scveral evap-
orators, thus separating them from the
crude rosin. This rosin goes to the
Pexite plant, where it is refined. The
turpentine and pine oil are sent into
the stills for further separating (“frac-
tionating” is the term chemists use).

A still is a piece of equipment widely
used in chemical operations in which
material is placed in a closed tank and
heated to beiling.’ Then the hot vapors
" that rise are fractionated in a column
to obtain a pure vapor, which is con-
densed into a liquid.

At the Hattiesburg plant and its sis-
ter plant at Brunswick, Georgia, are
elaborate stills, which are tall towers
with an inverted bottlclike tank at the
base. The stills fractionate the liquid
" naval stores products into many differ-
-ent chemical materials, each having
properties that fit them to do specific
-jobs as basic raw materials for industry.
The refined liquid naval stores pro-
duced'in these stills include: turpen-
tine, alpha- and beta-pinene, mono-
cyclic terpenes, pine oil, anethole, and
other liquids.

The rosin from the evaporalors is
refined in the Pexite plant with fur-
fural, a heavy liquid that smells like
" -almonds and is obtained from.ocathulls.
The rosin,” di’sso]\'e)d_"_._ﬁi gasoline, is
washed with the furfural ‘to-remove
the dark-colored portions, leaving a
pale amber-colored rosin in the gaso-
line. After recovery of the gasoline,

SSREL RN

FROPUCTS
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the pale rosin is sold in drums and tank
~ars. Some of it is used in the plant
to make other products like Poly-pale,®
Staybelite,® and Resin 731.° The dark
rosin is used to make Vinsol® and
Truline® binder.

Today Hercules” naval stores prod-
ucts arc many and varicd, tailored to
do specific jobs in hundreds of indus-
ries. These myriad products have
been developed through the years by
Je ingenuity of chemists from three
primary naval stores products — rosin,
turpentine, and pine oil, which back
in the early twenties were the only
products of the industry.”

Many skills and many lasks are
nceded to operate the Hercules naval

"Hcreules Trademark

2%
IN THE REFINERY, W. S. Chambliss takes o reading ot a distillution unit. Here the solvent and
“quid naval stores products, which huve been separated from the rosin, are fractionated to
emove the solvent from the oils. Millions of dollors worth of equipment, know-how acquired
by thirty-five yeors in the business, highly skilled workers, and constant laboratory check on
quality and yield have gained Hercules a leading position in the naval stores industry.

stores plant at Hattiesburg. Yet this
process could not stand by itself, and
the operators alone could not make the
plant run for long without the help of
a large company of men and women
who perform the plant services.

The service facilities, such as trans-
portation by railroad and truck, the
laboratory, and the office staff arc all
vital to the efficient operation of the
Hattiesburg naval stores plant.

The office performs a varicly of serv-
ices for the plant. All payroll, account-
ing, purclmsing, engincering, steno-
graphic, and personnel work is carried
on by eighty-four men and women
in this group. They get the orders
from our salesmen and pass them on

t. .

1

&

to the plant so that the right products
will be produced in the right guantities
to fill our customers’ demands.

Safety is an important part_ of.this
stafl's work. A safety committee which
meets once a month, a roving safcly
committee which spots hazardous con-
ditions in the plant and corrects them,
and plant foremen who insist on safe
methods for their crews all work with
the Personnel and Safety Departments
located in the plant office.

The machine shop and maintenance

crew are the builders and trouble-
shooters of the plant. These 237 men
— carpenters, _pipefitters, pipe insu-
lators, electricians,, painters, welders,
foundrymen, and other skilled workers
— build and equip new buildings. They
cither muke the equipment that goes
inside or install tanks and reactors that
we buy to equip the plant.

When something springs a-leak or a
pump won’t work, it is a maintenance
man who puts it back in shape again.

Another specialized group that helps

IN THE MACHINE SHOP, Doan Blocker faces off the end of a casting for the overhead crane,
which lifts the stump wood onto the conveyor to the hog.



7%

AR

ISl

R

1}

to run the plant is the laboratory.
These cighty-nine men and women are

- the ehéckers for ‘the-.opeators; they

tell the plant men how they are doing.
They analyze chemical materials we
buy to make surc that they are what
we want, and they analyze all finished
products to make certain that the qual-
ity is up to the standards we guarantee
our customers.

Chemical research is ¢arried on to
see if better ways of making, our prod-
ucts can be found, or if new products
can be made from the resins or oils.

The three pilot plants at Hattiesburg
are run by the laboratory. One is a
hydrogcnation high pressure plant; an-
other is a pilot plant for Dresinate,®
operated for the Paper Makers Chem-
ical Department; and a third is kept
busy on various sorts of research work.

A small railroad with a diese) loco-
motive and two smaller engines is
used to shift nearly a thousand cars
from place to place within the plant
every month. Almost as many high-
way trucks enter and leave the plant.
Cars and trucks haul stump wood into
the plant; and finished drums of rosin,
turpentine, and other products start
out on their way to the customers.

Four of the yard trucks are equipped
with two-way radio, so that they can
be dispatched to any point and di-
rected about the plant.

Tho.~Hc_r.'cnles'I_{agtimb_urg"l‘ﬂm\t is

RECEPTIONIST AND TELEPHONE OPERATOR
Mattie J. Odom welcomes plant visitors W. R.
Shannon and A. H. Gallagher of the General
Eleciric Company,
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THE BIGGEST LOCOMOTIVE on the plont’s railroad is this diesel. Here, D. H. Widdon, engineer,
os he takes out a string of tonk cars pauses to talk with Earlie Hudnall, signalman. Two other
locomotives are “fireless cookers’” — they get a charge of steam from the powerhouse which
keeps them running for about a half day.

IRPCISTTL
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SAFETY THERMOMETER shows how long the plant has gone without a lost-time accident. Each
employe has a choice of plont monoger's prizes, shown in the window, after 270 accident-free
days. E. L Summers, safety supervisor, puts some red ink in the thermometer to mark another
week without an accident. lawrence O'Flynn, concrete finisher, looks at the prizes.
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DRUMS OF ROSIN, made by the magic of
chemistry from the resins in stump wood, are
ready for shipment 1o navol stores customers
in many industries oll over the world.

one of the company’s two naval stores
plants in southcastern United States;
U sister plant is located at Brunswick,
Georgia. A Paper Makers Chemical De-
~artment plant at Savannah, Ceorgia,
produces paper size and other paper
chemicals, tall oil rosin, and tall oil
fatty acids. At Bessemer, Alabama,
Hercules makes dynamite and acid.
Sales offices are located in the South at
Atlanta, Georgia; Beaumont, Texas;
Birmingham, Alabama; Brownsville,
Vallas, and Houston, Texas; Creen-
ville, Mississippi; New Orleans, Lou-
isiana; and Raleigh, North Carolina.
‘A map on the back cover shows the lo-
cation of all Hercules plants and offices
in the United States.

STUMPING OPERATIONS carried on through-
out the South yield Jand values as well as
navol stores chemicals. This typical ficld of
stumps is of litle value for forcstry or ogri-
culture. Stump-gathering operations will cleor
the land, churn the soil, and leave it suitable
for crops, cattle grazing, or much more pro-
uctive second-growth timber. :
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The products derived from the crude extract obtained from the
pine stump flow out into a diverse tree of chemicals almost as
wondrous as.the pince which once grew where the stump was
found. The oily crude extract is separated into the three primary -
products: rosin, turpentine, and pine oil, plus several miscel-

lancous chemicals. From these, an array of esters, resins, and

other specialized chemicals are produced by the plant to meet

more precisely the needs of Hercules customers, most of whom

are manufacturers of a wealth of consumer products.

The chart below shows: (1) the primary products coming from
the crude extract, (2) the products derived from them by Her-
cules, and (3) the end uses for which the customer buys our
products.

1 2 ' . 3

Derivatives

Primary Products

Customers’ Applications of Hercules Products

Rosin i protective coatlings; pair.ﬂ,- varnish; floor coverings;
linoleum; soap; rubber

Poly-pale Resin

ink; protective coatings; floor coverings; rubber; ad-
hesives

Staybelite Resin rubber; adhesives; paper size

Resin 731 and
Dresinates

emulsifiers for synthetic rubber polymerization

Dymerex Resin ink; protective coatings; adhesives; shoe soles

Resin 861

rubber; soap; adhesives

Rosin Amines and——corrosion inhibitors; flotation reagents; water condi-

. Derivatives tioners; wood preservatives; wetling agents; algicides
l____“' Rosin Esfers: :
Pentalyn point; varnish; traffic paint; printing ink; adhesives
Resins -

Cellolyn

Resins

lacquers

Staybelite

chewing gum; adhesives; food packaging

Ester Resins

16

Primary Products

Rosin Rosin Esters:

Esters

-f—-——ko:i'; Size

Derivatives

Dymerex Resin

2 3

Customerse Applicatiohk of Heréules Products

Poly-pale Ester —— varnishes; adhesives

printing inks

Yinso! Ester Gum ——floor tile

" paper

phonograph records; Portland cement; floor coverings;

Vinsol Resins

" adhesives; aspholt; foundry; plastics; wallboard

point thinners ond solvents; textile printing and

Turpentine —

alpha-Pinene

dyeing

oif additives; synthetic camphor; insecticides

flotation of ores; disinfo.dunfs; cleaners and polishes;

Pine Oil

textile wetting, cleaning, and scouring agents; paint;
varnish - :

paint ond varnish; rubber reclaiming; lubricating oil

Solvenol and
Dipentene

*Miscellaneous Products:

———Terpin Hydrate

1
-——Terpineol 318

pora-Menthane
Hydroperoxide

Technical Anethole —

additiyes

licorice flavoring
cough syrups

odorant in séap and perfumes; disinfectants

catalyst for synthetic rubber

para-Cymene

‘———par.a-Cresol _

Metalyn
{Methy! Ester
of 1=l Oil)

heot-exchange medium

onisaldehyde for synthetic _hormor_\_e_s ond dyes

petroleum oil additives; plasticizers for resins

" “Mast of these products are in the technical form, and some are further purified or compounded
before being used in food and drugs. :
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B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM Reference 5

US EPA -- Region IV BVWST Project 52011.040

Hercules, Inc. BVWST File

General Site Information November 2, 1992
15:20

To: Charles Jordan, Environmental Supervisor

Company: Hercules, Inc.

Phone No.: (601) 545-3450

Recorded by: Carter Helm

To fill in same data gaps, Mr. Jordan provided the following informa-
tion:

. The entire 200-acre facility lies within the 500-year flood-
plain -- according to the Engineering Department's reference
from the Corps of Engineers Map No. 28035C0045C Panel 45 of
200 dated April 2, 1990.

. Currently, Hercules employs 290 people including the clerical
staff.
. Operations began in 1923, over 250 products are manufactured.

. The Hercules surface water intake on the Bowie River is used
for industrial purposes only.

. Zeon Chemicals of Mississippi, located at 1301 West 7th, is
located on land which was originally Hercules property, but
this parcel of land was first purchased from Hercules by B.
F. Goodrich, who then sold or leased it to Zeon. See Figure
2.

Information about the holding ponds (surface impoundments) located in
the back forty, as offered by Mr. Jordan include:

. Three "ponds" are located north of the dirt road and share
common dike walls. Their sizes and depths are similar.

. One large "pond" plus two smaller “ponds" exist south of the
dirt road. Previously, common dike walls have collapsed and
yield a large, but still contained, surface impoundment.
Dike walls are four to five feet tall.

. A1l impoundment material is of the same composition, but
deposition times are all different.

. Using four feet as an average depth, maximum volume of the
impoundments is one million cubic feet.

. Mr. Jordan will fax me exact dimensions of these surface
impoundments tomorrow.

ms
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PHONE (601) 264-2854

S\Coi 1 Wz (e ,&:y
BONNER ANALYTICAL TESTING COMP

AIR, WATER, PETROLEUM,
AND HAZARDOUS WASTE

<68 Wweal. /u'rsi
HATTIESBURG, MS 39402

JOE C. POWERS
Analytical Reagents
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22 September 1980

- Mr. Thomas Thoms
Development Supervisor

- P.0. Drawer 1937
- Hattiesburg, MS 39401
~ Dear Tom:

_ I am enclosing the report of our investigation concerning a groundwater
. monitoring program at your plant. Thank you for the time extension you
have afforded us in submitting the final report. We have been so busy

this year that the extra time was much appreciated.

It was a real p]easure working with you during the study. If we can be of

an{]further service, or if you have any questions, please don't hesistate to
ca

Sincerely,

jz(kfff) ‘f)>“£ LA

Larry Browning
Senior Hydrologist

LB/dr

Enclosure
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l 2.]

PURPOSE AND SCOPE

The purpose of this report is to present the results of a
preliminary hydrogeologic analysis of the Hercules Hattiesburg,
Mississippi plant, for purposes of designing a groundwater

monitoring system. The objects of this monitoring system are

a process water pond located near the southeastern boundary of
the plant, and a series of active and inactive sludge disposal
pits located in the unused northuestern part of the plant (the
“Back 40").

The data utilized in this study consisted of general geologic
reports for the area, six electric 1ogs run in water wells
in the area, field observation, and two borings with related

soil and groundwater sampling. Field testing was conducted
between July 21-25, 1980.

STUDY AREA

The Hercules Hattiesburg, Mississippi plant is located at Highway

42 and Providence Street, within the city limits of Hattiesburg

in Forrest County, Mississippi. The climate of the area is humid
and subtropical. Average annual rainfall is approximately 64 inches.
The study area 1ies in the East Gulf Coastal plain, within the
drainage area of the Leaf River.

The rocks exposed at the surface at the plant site are a thin
veneer of alluvial terrace sands and gravels of Eocene to recent
age. Immediately underlying these terrace deposits is a sequence
of clays, sands, and gravels known as the Miocene Hattiesburg
formation (Figure 1). This formation dips regionally southward at
from 20 to 25 feet per mile. Aerial photo interpretation does not
reveal any significant fault expression near the plant site.

The primary drinking water aquifer in the area is a series of
sands and gravels of Miocene age. This aquifer exists at a
depth of approximately 400 feet at the plant site.

PROCESS WATER IMPOUNDING BASIN AND SLUDGE PITS

The process impounding basin is located near the eastern plant
boundary on Providence street. The basin is approximately

250 feet by 70 feet. The pond was excavated in native clays to

a depth of approximately 10 feet. The basin sides are 1ined

with boards, diked, and bordered to the south by a runoff collection
ditch. No evidence of seepage was observed. Sludge accumulation

is approximately 8 cu. yards per day, which corresponds to 1 inch
per week within the basin. The basin is perijodically dredged,

and the sludge is disposed of in a series of pits located in the
"Back 40".
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3.0

3.1

The "Back 40" pits have been used for sludge disposal for at
least 10 years. These beds vary in size. The largest pit is
approximately 180' x 220', and the smallest is 80' x 140°.
These pits were excavated by bulldozer into native clays to a
depth of approximately 8 feet. The pits are diked on all sides
with a combination of native clay and topsoil gravels. Four
sludge pits are active, and consist of varying proportions

of solidified black sludge, sludge liquors, and rainwater. One
area of pits is inactive and covered by a cap of native clay.

- This investigation was conducted during a period of higher

than average rainfall. Some lowlying areas surrounding the active
pits were marshy. Some leakage of pit contents was noticeable.
This leakage was observed to result from both pit overflow and
seepage at the dike toe.

Chemical analyses of impounding basin and sludge pit contents are
presented in Appendix 1.

BORING PROGRAM

Two borings were completed at the plant site. One boring (B-1)
was located at the southeast corner of the "Back 40" sludge
pit area, and one boring was located across Providence Road,
100 feet east of the impounding basin. Drilling logs of these
borings are presented in Appendix 2.

A generalized subsurface section of the soils beneath the plant:
site may be described as:

0-N Sands and gravels, Fill

11-62 Very stiff blue clay
*62-69 Fine sands, coarse sand and gravel
*69-75 Stiff b]ue.clay

75-102 Fine sands, coarse sand and gravel

102-Termination Hard brown clay.
*Thickness varies.

The results of laboratory soil tests are presented in Appendix 2.

DISCUSSION

Borings B-1 and B-2, although located approximately one mile apart,
exhibited very similar lithologies. This stratigraphic consistency
is described in several soil and groundwater reports completed in the
study area. Several points should be noted.




A. A thin veneer (approximately 10 feet) of fill and alluvial
terrace deposits was noted in each boring. These sands,
although relatively permeable, were not saturated at the
time the wells were drilled. The thickness of the surficial
deposits is highly variable at other locations within the
Plant, ranging from O to 12 feet. The boring sites were
Tocated down-slope topographically from each facility. The
thickness of the surficial deposits was observed to be
less than 6 feet immediately surrounding both facilities.

B. At least 50 feet of relatively homogeneous, very dense
blue clay underlies the area. Laboratory testing indi;ates
the permeability of this clay to be at least 1.9 x 10~
cm/sec. One in-place falling head permeability test of this
clay was attempted in Boring B-2, but was discontinued
after no inflow was determined after eight (8) hours.
Furthermore, the upper 30 feet of this clay unit was
unsaturated.

C. The lower sand and gravel units were observed to be very
permeable, and correspond closely to established models
of alluvial point-bar deposits. These deposits terminated
unconformably upon a dense brown clay.

4.0 MONITORING WELLS

Borings B-1 and B-2 were completed as permanent monitoring wells.
Two-inch schedule 40 PVC casing and #10 well screen were run to

T.D. Bentonite clay pellets and portland cement were used to seal the
wells according to EPA specification. The wells were pumped

using a one-inch PVC air 1ift line and a portable air compressor.
Both wells were pumped for four (4) hours prior to sampling.

Results of chemical analyses and water level observation are pre-
sented in Table 1.

4.1 DISCUSSION

A. The sand and gravel zones below 62 feet constitute the first
saturated "aquifer" to be encountered beneath each hazardous
waste facility. These were the zones chosen for monitoring.

B. The permeabi%ity of the finest sand zones encountered was tested
as 4.2 x 107° cm/sec. The permeability of the cogrsest
basal gravels is estimated to be at least 1 x 107~ cm/sec.
These extremes of permeability would correspond to a rate of
vater movement of from .03 to 4 feet/yr, under the observed
hydraulic gradient.
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C. Based on preliminary data, the hydraulic gradient of this zone
is observed to generally correspond to the predicted dip
of the aquifers. The general hydraulic gradient is from
B-1 towards B-2, that is, from northwest to southeast.
Supplementary data is necessary to determine the absolute
direction and amount of gradient. The monitoring wells were
sited generally downgradient of the subject facilities, and

were observed to provide representative samples of formation
water.

D. No evidence of groundwater contamination due to facility
leakage was discovered in samples from the monitoring wells.
Total Organic Carbon values are consistent with those encountered
in shallow ground water of alluvial origin. Analysis for
DELNAV (a Hercules product) was chosen as an indicator of
organic contamination, as it is the chief organic constituent
of facility contents and indicative of a wide range of organic
species. Al1 DELNAV analyses were below the 1imit of detection
( 1 part per billion ).

REGULATORY REQUIREMENTS

The contents of both the impounding basin and "Back 40" sludge
pits will be classified as hazardous waste under provisions of
the Resource Conservation and Recovery Act (RCRA). RCRA also
requires that a hydrologic assessment be made of each hazardous
waste facility to determine the potential of each facility to
contaminate ground water. A system of monitoring wells may be
required for each facility. Details of these requirements are
presented in Appendix 3.

CONCLUSIONS

A. The subject hazardous waste facilities have been in operation

for over 10 years. No evidence of groundwater contamination
was discovered.

B. The subject facilities are excavated into native clays of
extremely low permeability. The pond bottoms are separated
from the uppermost fresh water aquifers by over 50 feet of
dense, very homogeneous, unsaturated clay of very low permea-
bility. Electric logs of water wells indicate that this clay
can be correllated throughout the study area. From a practical
perspective, it is impossible for pond contents to migrate

vertically through this clay and contaminate the uppermost
fresh water aquifer.

C. Preliminary studies have shown that no water wells are

completed in the uppermost aquifer within at least one (1)
mile of the facilities. Drinking water supplies in the area
are taken from aquifers at least 300 foot deep.




7.0 RECOMMENDATIONS

A.  Field observation and testing have demonstrated an extremely
remote potential for contamination of the uppermost aquifer
by leakage of the contents of the subject facility. As
provided in Section 265.90 (c) of RCRA, we recommend that

these facilities be exempted from the groundwater monitoring
requirements.

Surficial terrace deposits and fill material exist near

each facility to some depth below land surface. These deposits
were not found to be saturated at the time of this investigation
and, as such, are neither considered "aquifers" nor subject to
monitoring within the framework of RCRA. However, these deposits
could conceivably transmit leakage from the facilities as a "perchec
water table atop the dense clay described previously. This leak-
age would not pose any threat to the uppermost aquifer, but

might run off laterally to ditches or streams. Therefore,

we recommend that a series of dry auger borings to a depth

of 12 feet be sited around each facility. These borings should

be observed to determine if these soils are saturated. The
boring may then be screened so as to intercept any shallow
leakage, and sized to accept a bailer.

C. The sludge pits on the "Back 40" which are no ‘longer used
- should be closed out. This closure would consist of a
sloped native clay cap. This closure would not only prevent
any future leaking of the contents, but also would eliminate
any odor problem. :

D. We recommend that an improved "housekeeping" program be
instituted for the "Back 40". Better maintenance of dikes
and periodic drainage of rainwater and sludge liquors from
the pits would eliminate the hazard of surface contamination.

E. Details of construction of the present "Back 40" pits are
not available. In the future, optimum construction techniques
would allow for 1ining and compacting the pit sides and bottom
with native clays. In light of better maintenance, optimum
construction techniques for new pits, and correct closure of
inactive pits, we can recommend the continued usage of the
"Back 40" area for sludge disposal.

I certify that all of the data, conclusions, and recommendations contained

in this report are true and correct, and represent an analysis based on
sound engineering principles.

C(.é( VEVT AT~ &/, : B NG >4 CW‘(

Lawrence A. Browning
Senior Hydrologist

‘.).\.m“ ml m ) [ Lo Y Ridhaed Tudi ' ) W) ) s d L ﬂ" E-"m b i 4 / ] / | ]

— .--' o J— — '.i‘ D — P P — r__ﬁ;;*falj 1-1lll1--IIT-!IIIT---.---.;-
|
|
|
|
;
|
]

/

\
et

l




e e i
PRS-

APPENDIX 1

0L eed led bd b B



L b bl e

11

- RI Htbg. 11-048-04 (RESINS) - C. S. Jordan
March 10, 1980 : i

TAPLE 2

METALS CONCENTRATION (PPM)

Type Water Extract Extract Limit Extracted Ash Original ASH

4
Metal mz/1 - mg/1 ppm ppm Extracted
Arsenic 0.6038 0.500 0.011 0.170 - 93.6
Barium 0.860 10.00C0 2.130 19.330 89.0
Cadium 0.019 . 0.100 0.062 0.440 86.0
Chromium 0.044 0.500 0.108 0.990 89.1
Lead 0.083 0.500 0.159 1.820 91.2
Mercury 0.000 . 0.020 0.003 0.003 0.0
Selenium 0.006 0.100 0.039 0.160 75.5
Silver 0.000 0.500 0.000 0.000 -
Nickel ‘0.121 - 0.378 2.800 86.5
Aluninum 0.134 - te 0.457 3.140 85.4
Zinc 0.208 ~Coneis 0.683 4 .850 85.8
Copper 0.164 - 10 »gjd 10.219 3.500 93.7
Iron 1.392 - 2 ol 1.753 29.590 94.1
WHERE

Water extract = heavy metals concentration in the actual water extract from the

sample being analyzed.

Extract limit = the maximum heavy metals concentration which if exceed in the
water extract would define the sample as being a hazardous waste under toxic

waste characteristics.

Extracted Ash = heavy metals concentration left in the sz2wple after extraction.

Original ash = heavy metals concentration is the ashad sample.

heavy metals left in the extracted ash sample.

This was calculatad
based on the amount of water and sample used during extraction and the acount of

% Extracted = percent heavy metals extracted based on the above data.
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sSOIL TYPES SAMPLER TYPES
- (SHOWN IN SYMBOL COLUMN) {SHOWN IN SAMPLES COLUMN)
5T )
°o
; ° g
] 2 o]
— . °
Gravel Sand Silt Clay Shelby Pt Split No
] Predominant type shown heavy Tube Cutings Spoon Recovery

TERMS DESCRIBING CONSISTENCY OR CONDITION

1 H
Neusinad

COARSE GRAINED SOILS (major portion retained on No. 200 sieve): Inctudes {!) clean gravets and
L sands,and (2) silty or clayey gravels and sands. Condition is rated according to relative density, as
determined by laboratory tests.

DESCRIPTIVE TERM RELATIVE DENSITY
Loose O to 407%
Medium dense 40 to 707
Dense 70 to 1007

FINE GRAINED SOILS (major portion passing No. 200 sieve): Includes (1) inorganic and organic
silts and clays, (2) gravelly, sandy, or silty clays, and (3) clayey silts. Consistency is rated according
to shearing streng!n, as indicated by penetrometer readings or by unconfined compression tests.

[V

UNCONFINED
] DESCRIPTIVE TERM COMPRESSIVE STRENGTH
] TON/SQ FT
Very soft less than 0.25
Soft 0.25 to 0.50
- Firm . 0.50 to 1.00
Stiff 1.00 to 2.00
very stiff 200 to 4.00
] Hard 4.00 and higher
L 4

Note: Slichkensided and fissurecd clays may have lower unconfined compressive strengfhs

than shown above, because of planes of weakness or (rachs in the soil. The consistency

et

[ ratings of such soils are baied on penetlrometer readings.
] TERMS CHARACTERIZING SOIL STRUCTURE
[ ) Slickensiced - having inclined planes of weakness that are slick and glossy in appearance.
.,.. Fissured — containing shrinkage cracks, frequently filled with fine sand or silt;
‘ usually more or less vertical.
1 Laminated — composed of thin la\;_ers of varying color and texture. .
‘: Interbedded — composed of alternate layers of different soil types.
X Calcareous — containing appreciable guantities of calcium carbonate.
; Well graded ~ having wide range in grain sizes and substantial amounts of all
[ intermediate particle sizes,

Poorly gracded ~— precominantly of one Qrain size, or having a range of sizes with some

o intermediate size missing. .
Terms uied in this report for Cescnting soils accoreng 1o their deatfure or grain srze drstribution ore in Gctordance with the
UNITILD SCiL CLESSINICATION SYSTEM, a3y Cestribed in Technicol Memcrendum No 3-357; Water=cys Eaperiment Siolion, Martn19sy
-
.
-

wABF ot oanm L




'l

Al
i
l'l:i"r . -.,r rals m 1‘:.;‘ . ‘ ' . ‘ 7 )

gt iy f

‘ ,gve.r:-" ‘ i‘.i‘““'- | IIF" % PR "

(ORI S

gr-

LOG OF BORING NO.

1

"HERCULES POWDER COMPANY
HATTIESBURG, MISSISSIPPI

wee: 3% Shelby tube & 2'' split-spoon towstion: As directed by Larry Browning
; COHESION, KiP/S5Q FT -
“ 2 |& « | §¢ ' 2 3 a z
':_-.' 2 g DESCRIPTION OF MATERIAL o :3 1 N : N 2
e & ;, g °en PLASTIC waATER L10VID 3
=3 S = LIMIT CONTENT, % - u:;_n'r w
o Sl H---mmme—- @®-—————~——- w
) sverace eL:  Not known + 20 0 0 80
\ Medium dense light gray
X X clayey fine sand 13
) X Dense light gray fine to 62
medium sand with coarse
sand and gravel
10 4 33 !
“ Hard gray and greenish clay,
slightly silty
- 15 7
. !
_Elxie, sllélghtly sandy I
(50 elow
i : Hard blue silty clay with l
25 silty fine sand laminations i
and seams
} 1
30 1N :
| _ |
. ' i |
L 35 |
3> \ I oy f
w Hard blue clay i I. ;
| ! |
-40—\ i j
: |
!
-blue and brown below 43! :
45 4 ' :
i
| !
I |
lcq - ! ! ! !
50 i | | |
| ! !
-slightly sandy below 53! I | —
—t\ (continued next page) I i { ;

WwWEARL LinND
EmCing oy

PLATE




LOG OF BORING NO. 1

T

(Continued)
- COMESION, KIP/SQ FT
cls O .
- o ~ -
- 2 |s z |3 ' 2 3 a z
I e & DESCRIPTION OF MATERIAL a >3 " ) 2 . g
- = . [ Y
o s |3 : £ |°2 PLASTIC WATER LIOUID s
a 9 - LMt CONTENT, % LIMIT w
© 1z + -mmmm e ®-—~-----=--- + w
20 a0 60 8o
Hard blue clay (continued)
R
. Hard blue very sandy clay
with fine sand seams

Laold et It e L

T

Al

| ca ek

— |\ — | P

F60 RN

Dense blue clayey fine sand

_65_1

Hard blue clay, slightly sandy

{.t{'g Dense blue silty fine sand % :
75 11T Note: [ A ell skreenlwals.
SRR seft in thns_ls_t:;a;i:um' |
-hard sandy clay layer froml|731 to 76
: 77'-80"
S 40
- 80 '*::,'" !
-85 1 .
-coarse sand and fine
gravel seam at 87' !
90 - 35 ! :
|
1 [ ]
—_— - ] | | [
95 | Dense coarse sand and ofe: iA lwell streenlwas
gravel |se1t in_this stratum_|
-large gravel below 96' lfrom{93{ ta 96" and_|

I {from]97 to?IOD':

]

1 | I
I

Hard brown clay

N

-}

COWPLETION DEPTH: 105 1t

DATE 9/22/80

WwWARE LiIND
(rcingeos
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LOG OF BORING NO. 2
HERCULES POWDER COMPANY
] HATTIESBURG, MISSISSIPPI
] 1we: 3" Shelby tube & 2''split-spoon tocation: As directed by Larry Browning
- COMESION, KIP/SQ FT .
; 3 |4 ;. ‘§E ! 2 o LI a :
] T § g DESCRIPTION OF MATERIAL ¢ |23 + 1 ! 2
A SR | § 15| mae . e |
] surrace £L.:  Not determined 5 +;o_ ----- :o--.-—;c;- ————— s_o_+ *
i' ' »3753 | Loose medium to coarse
: sand with gravel (Fill)
g Loose gray and tan silty fine
2 sand 9
“} -occasional clay seams
N - 8'-11! 14
[ 10—.".'-:’.','- -medium dense below 8!
] \ Very stiff blue clay
14
- 15 1 .
] N
' Very stiff blue silty clay
50 with silty fine sand
! \ partings
\ Hard brown and blue clay
1 '257\
" : -blue, slightly sandy with
i ‘i L 30 occasional silty fine sand
partings below 28
J Hard blue silty clay, slightly —ll_‘_ %
' sandy with occasional silty ! :
3 fine sand partings
_ _] -very sandy 38!'-43! _‘
r | ' -blue and brown 43'-46'
; .
- g [ 45 \ l
T \ —
l l |
] | l
] ! ! I T
1 [ I ] T
- P4 | I
1 (continued next page) T' —1[ '
|

]. wARE LIND ‘

-
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s J. - -
i LOG OF BORING NO. 2
:I (Continued)
- ] 'z- CORESION, XIP/SQ FT
} < 3 5 z 5o 1 2 3 4 z
; < @ {g DESCRIPTION OF MATERIAL e 1,3 . 1 . . 4 8
- : i 3 . ;', gé PLASTIC WATER Liouid g
& @ S = [V CONTENT, % LMY w
213 F mmmm e R + =
i 20 40 60 BO
L Hard blue-green fine sandy
: 30 clay with clay pockets
; N (continued)
o 60
] IR i Dense medium to coarse %
) 65 - sand with fine gravel 100 ole: |A {vell st¢reen bas
g .l setl inlthils stra! ol
] . :". ro 21ltn 72!
| e 76
70 4:00:2: i
] b..'.'.‘.'..‘ l
. ! |
Hard blue clay, slightly sandy g
L 75 - with silty fine sand
i ] partings and seams
-very sandy to 74'
[ B T
} 85 - ' ’
[ \ Note: |[A jvell screen was
. set in' this clay |
i — 1t : : stratum and the
} Ras Dense blue silty fine sand | underlying sand
l 90 4441 -occasional clay pockets strat rom
_:.L:."-. 88'-98! al ol 104 |
1 I .P | ——! {
- 40l —
g S O S S
[‘ _95 -4:'1.'JE.. R 55 ' _r_ ]
b ¢ 1
1 Bl f
' TH ' I
. r
] 107 r:lr'-.
. X ___»..J_-J' .
___L F -cl ket 1_ ! )
l 1 & clay pockets 103'-104 ! — ' !
3 IQ:"\:g Hard blue-green clay : - : : ' ' :
‘ ' ~-slightly sandy to 106! | ! | i ‘
: ~-brown and blue 106'-110' : " ; '
{
J l i { i ! i
' COVPLETILN DEPTH: 110 {t
I
= ] DATE : 7/23/80
| T " PLATE
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859 PEAR ORCHARD ROAD . POST OFFICE BOX 10115 . JACKSON, MISSISSIPP! 39206 . AREA CODE 601 TELEPHONE 956-4467

—

August 13, 1980

-

Subsurface Disposal
5555 West Loop South
Belaire, Texas 77401 . . Report No. 80095

Attention: Mr. Larry Browning

T

Soil Borings, Piezometer Installation
and Laboratory Tests
Hercules Power Company
Hattiesburg, Mississippi

a

\

A

Gentlemen:

P

Submitted here is a summary of work recently performed for you at the Hercules
Power Company site in Hattiesburg, Mississippi. This work was authorized verbally
by Mr. Browning on July 8, 1980.

Two borings were completed at the site to depths of 105 ft and 110 ft during
the period July 21 through July 24, 1980. Undisturbed samples of clayey soils were
taken from the borings at about 5-ft intervals of depth. In sands, disturbed samples
were taken at about 5-ft intervals of depth by driving a 2-in. OD split-spoon sampler
18 in. with a 140-1b hammer falling 30 in. Representative portions of all samples were
sealed in glass jars for later use in the laboratory.

After completion of the borings, piezometers were installed to approximately the
bottom of each boring using 2-in. OD PVC pipe and 3-ft long by 2-in. OD continuous slot
well screens. The piezometers were later sealed and pumped in accordance with your
instructions.

busoad  bosend o) fewnd

In the laboratory, one falling head permeability test was performed on a sample
of gray silty fine sand taken from 74-ft depth in Boring 1. Results of this latter test
indicate a coefficient of permeability of 4.18 x 1076 cm/sec. In addition, five permeability
tests and four liquid and plastic limit tests were performed on selected samples of clays
using floating ring consolidometers. The tests were performed using consolidation loads
of 500 and 1000 lbs per sq ft. Results of these latter tests are as follows:

o
i,
|

f
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| (1) )

Boring No. Depth, ft Material k, em/sec LL
1 14.5 clay | _ 1.87x 1077 51

1 54.5 silty clay 3.42x 1077 35

2 19.5 silty clay, slightly sandy 6.08 x 1077 36

2 59.0 clay, sandand clayey sand 6.30 x 1077 43

2 79.5 silty clay 7.84x 10 -

(1) Permeability
(2) Liquid limit
(3) Plastic limit

€))
PL

23
18
25
20

If we could furnish you with any additional information at this time, please call

on us.
Very truly yours,
WARE LIND ENGINEERS, Inc.
Edwin E. Ware, P. E. o
EEW/cw




:l CULPEPPER TESTING LABORATORIES
. .J(n'.\ and CM/atL‘L u’(naﬂxjses
] 2805 ROUTH MAIN STREET TELEPHONE 801 BE3-0411
; HATTIESBURG, MISSISSIPPl 39401
Client: o cules, Inc. Date Received: July 25, 1980
} Date: July 30, 1980 Date Analysis Begun: July 25, 1980
.~ ' Invoice No.: 0425 Collected By: - Client
-} Laboratory Number: H~72580-4A
ks:
Remarks Sample labeled HT-517-36-1 \
] Water Well %’
- Back 40
' ] Analytical Parameter Concentration Methodology*
3 Total Chlorides 1.25 mg/1 112B
Total Sulfate 7.82 mg/1 156B
: ] Alkalinity, Total 210.0 mg/1 102
] i Alkalinity, Phenolphtalein 0.0 mg/1 102
= Alkalinity, Bicarbonate 210.0 mg/1 102
- i Sodium None detectable Atomic Absorption
' Potassium None Detectable Atomic Absorption
} Calcium 11.0 mg/1 Atomic Absorption
) lzgnesium 2.0 mg/1 Atomic Absorption
] pH 7.25 SU 144A
l A
] 'i"_"ﬂl[d_.\l_vﬂl_'_‘li)r the F.nmmallon_of Water and Wastewater r\\j (\
: Certified b_v:fl/}s I A IS
l T.J. Culpeppor, PRD.|




CULPEPPER TESTING LABORATORIES
Aa and Wates a‘(mﬂgm

206 BOUTH MAIN STREET TELEPHONE 601 8830411

HATTIESBURG, MISSISSIPPI 39401

Client: Hercules, Inc. Date Received: July 25, 1980
Date: July 30, 1980 Date Analysis Begun:July 25, 1980

Invoice No.: 0425 Collected By: © Client

}I{aboraktory Number: H-72580-4B

emarks:

'g,’Z/
Sample labeled HT-517-36-2
Well Water .

Providence Street

Analytical Parameter : Concentration Methodology*

Total Sulfate ' 8.23 mg/1 ~ 156B
Alkalinity, Total 245.0 mg/1 : ) 102
Alkalinity, Phenolphtalein 5.0 mg/1 102
Alkalinity, Bicarbonate 235.0 mg/1 ‘ _ 102

Sodium None detectable Atomic Absorption
Potassium None detectable Atomic Absorption
Calcium None detectable Atomic Absorption
Magnesium 3.0 mg/1 Atomic Absorption

pH 8.25 SU 144A

ﬂ

“_"_lf.u_d_;‘-!_-lhn-h for the Examination of Water and Wastewater

Certified by: ’j;T MaalAN
T.J. Culpepper’Phay ¥

i
]
]
1
1
1
1
]
] roter cnorices 1.00 ng/1 1128
]
]
]
]
1
1
1
]
1
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A

reent in weight. and {2) for batch

pe oL S A
v variation in piece count, such

wisie. an

a5 a discrepancy of one drum in a

vruckivad. Significant discrepancies in
jype are obvious differences which can
be discovered by inspection or waste
2nalysis, such as waste solvent

. suhstituted for waste acid, or toxic

constituents not reported on the
manilest or shipping paper.

'b) Upon discovering a significant
discrepancy, the owner or operator must
attempt to reconcile the discrepancy
with the waste generator or transporter
{e.g., with telephone conversations). If
the discrepancy is not resolved within
15 days after receiving the waste, the
owner or operator must immediately
submit to the Regional Administrator a
letter describing the discrepancy and
attempts to reconcile it, and a copy of
the manifest or shipping paper at issue.

§265.73 Operating record.

{a) The owner or operator must keep a
written operating record at his facility.

{b) The following information must be
recorded, as it becomes available, and
maintained in the operating record until
closure of the facility:

{1) A description and the guantity of
each hazardous waste received, and the
method(s) and date(s) of its treatment,
storage, or disposal at the facility as
required by Appendix [;

{2) The location of each hazardous
wasle within the facility and the
quantity at each location. For disposal
facilities, the location and quantity of
each hazardous waste must be recorded
on a map or diagram of each cell or
disposal area. For all facilities, this
information must include cross-
references to specific manifest
document numbers, if the waste was
accompanied by a manifest;

[Comment: See §§ 265.119, 265.279, and
265.309 for related requirements.]

(3) Records and results of waste
analyses and trial tests performed as
specified in §§ 265.13, 265.193, 265.225,
265.252, 265.273, 265.345, 265.375, and
265.402; |

(4) Summary reports and details of all
incidents that require implementing the
contingency plan as specified in
§ 265.56(j);

(5) Records and results of inspections
as required by § 265.15(d) (except these
data need be kept only three years);

(6) Monitoring, testing, or analytical
data where required by §§ 265.90,
265.94, 265.276, 265.278, 265.280(d)(1),
265.347, and 265.377; and,
|Comment: As required by § 265.94,
monitoring data at disposal facilities
must be kept throughout the post-closure
period.]

{7) All closure cost estimates under
§ 265.142 and, for disposal facilities, all
post-closure cost estimates under
§ 265.144.

§ 265.74 Availability, retention, and
disposition of records.

(a) All records, including plans,
required under this Part must be
furnished upon request, and made
available at all reasonable times for
inspection, by any officer, employee, or
representative of EPA who is duly
designated by the Administrator.

{b) The retention period for all records
required under this Part is extended
automatically during the course of any
unresolved enforcement action
regarding the facility or as requested by
the Administrator. .

{c) A copy of records of waste
disposal locations and quantities under
§ 265.73(b)(2) must be submitted to the
Regional Administrator and local land
authority upon closure of the facility
(see § 265.119). i

§ 265.75 Annual report.

The owner or operator must prepare
and submit a single copy of an annual
report to the Regional Administrator by
March 1 of each year. The report form
and instructions in Appendix Il must be
used for this report. The annual report
must cover facility activities during the
previous calendar year and must include
the following information:

{a) The EPA identification number,
name, and address of the facility;

{(b) The calendar year covered by the
report;

(c) For off-site facilities, the EPA
identification number of each hazardous
waste generator from which the facility
received a hazardous waste during the
year; for imported shipments, the report
must give the name and address of the
foreign generator;

(d) A description and the quantity of
each hazardous waste the facility
received during the year. For off-site
facilities, this information must be listed
by EPA identification number of each
generator;

(e) The method of treatment, storage,
or disposal for each hazardous waste;

(f) Monitoring data under
§ 265.94(a)(2)(ii) and (iii), and (b){2).
where required;

(g8) The most recent closure cost
estimate under § 265.142, and, for
disposal facilities. the most recent post-
closure cost estimate under § 265.144:
and .

(h} The certification signed by the
owner or operator of the facility or his
authorized representative.

§ 265.76 Unmanlifested waste report.

If a facility accepts for treatment,
storage, or disposal any hazardous
waste from an off-site source without an
accompanying manifest, or without an
accompanying shipping paper as
described in § 263.20(e)(2) of this
Chapter, and if the waste is not
excluded from the manifest requirement
by § 261.5 of this Chapter, then the
owner or operator must prepare and
submit a single copy of a report to the
Regional Administrator within 15 days
after receiving the waste. The report
form and instructions in Appendix II
must be used for this report. The report
must include the following information:

{a) The EPA identification number,
name, and address of the facility:

(b) The date the facility received the
waste; _

(c) The EPA identification number,
name, and address of the generator and
the transporter, if available;

(d) A description and the quantity of
each unmanifested hazardous waste the
facility received: :

(e) The method of treatmen!, storage,
or disposal for each hazardous waste;

(f) The certification signed by the
owner or operator of the facility or his
authorized representative; and

(g) A brief explanation of why the
waste was unmanifested, if known.
[Comment: Small quantities of
hazardous waste are excluded from
regulation under this Part and do not
require a manifest. Where a facility
receives unmanifested hazardous
wastes, the Agency suggests that the
owner or operator obtain from each
generator a cerlification that the waste
qualifies for exclusion. Otherwise, the
Agency suggests that the owner or
operator file an unmanifested waste
report for the hazardous waste
movement.]

§ 265.77 Additional reports.

In addition to submitting the annual
report and unmanifested waste reports
described in §§ 265.75 and 265.76, the
owner or operator must also report to

“the Regional Administrator:

(a) R