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Appendix A — Summaries of Previous Environmental Investigations

PRELIMINARY ASSESSMENT (1989)

A state preliminary assessment was completed in December 1989 and indicated two source areas which
included approximately 38 acres (defined using only five sampling locations) of contaminated soil and a
cluster of six unlined surface impoundments containing approximately 900,000 cubic feet of material.
Constituents such as acetone, benzene, toluene, methyl ethyl ketone (MEK), PCBs, cadmium, cobalt, lead,
and mercury were identified in the soil and the surface impoundment contained arsenic, benzene, toluene,
MEK, and heavy metals.

BLACK AND VEATCH STUDY CONDUCTED FOR EPA REGION 4 (1992-1993)

In 1992, a site inspection, field investigation, and geophysical survey were conducted to collect information
regarding potentially hazardous environmental conditions at the site. The USEPA was concerned about
potential releases to groundwater, surface water, soil, and air and the potential threats to human health and
ecology. The geophysical survey program was initiated to identify sample locations and evaluate former
areas where drums, sludge, boiler ash, and other process wastes were reportedly landfilled, land applied, or
buried. Sediment (4), surface water (2), surface soil (5), subsurface soil (2), and groundwater (3) samples
were collected from a number of strategic locations selected based on historical information, hydrological
data, field observations and geophysical survey results. All samples were analyzed for parameters in the
Target Compound List (TCL) and Target Analytical List (TAL) list including organics, pesticides, PCBs,
metals, and cyanide. Surface water sample results summarized in the 1993 B&V report indicated that
arsenic and sodium concentrations exceed background concentrations. The inorganics barium, copper,
iron, magnesium, manganese, nickel, and zinc were detected at concentrations above background or the
sample quantitation limit (SQL). No TCL organics were detected in sediment or surface water samples.

Hercules responded to the B&V Report on April 26, 1994. This letter was addressed to the MDEQ. The
Hercules response disputes most of the findings in the B&V Report and provides analytical results of split
samples collected during the B&V investigation. Many of the split sample analytical results were reported as
non-detect as opposed to the B&V sample results (which indicated elevated levels of the constituents listed
above).

BATCO STUDY REQUIRED BY MDEQ (1994-1997)

Bonner Analytical Testing Company prepared a report dated December 1, 1998, which presented results of
four quarterly groundwater monitoring events conducted between December 1997 and December 1998.
Bonner installed six shallow groundwater monitoring wells in December 1987. The wells were competed at
depths between 10 and 20 feet below ground surface. The results of the four quarterly sampling events are
summarized in the December 1, 1998, report and indicate no significant detections of the eight RCRA
metals (low levels of metals were detected above the laboratory method detection limit [MDL] in various
wells over the quarterly events, as well as several detections of non-RCRA metals beryllium, nickel, copper,
and zinc). Acetone was detected above the MDL two times in two different wells. MEK and isopropyl
benzene were each detected once, and an aromatic hydrocarbon compound was tentatively identified in
one well. An organophosphate compound was tentatively identified in all four sampling events in MW-4. In
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general, MW-4, located near the sludge pits, indicated low levels of metals and the organic compounds
discussed above.

PIEZOMETER AND MONITORING WELL INSTALLATION (1999 - 2000)

A site investigation was conducted in accordance with the Site Investigation Work Plan (Eco-Systems,
1999) and additional comments from MDEQ in an approval letter dated April 5, 1999. The work described
in the work plan centered on efforts to determine whether Dioxathion, the miticide contained in Delnav, was
present in site soil and groundwater. The investigation also included an evaluation of the groundwater flow
regime and refinement of the site hydrogeologic model.

The scope of the 1999-2000 investigation included the installation of fourteen piezometers, five monitoring
wells, and four staff gauges to provide hydrogeologic and groundwater quality information near the former
Dioxathion production areas and near the former wastewater sludge pits. Piezometers TP-1 through TP-14
were installed to evaluate groundwater flow conditions in the uppermost saturated interval beneath the site.
Monitoring wells MW-7, MW-8, and MW-9 were installed to assess groundwater quality at points near the
former Delnav production areas and monitoring wells MW-I 0 and MW-Il were installed to assess
groundwater quality between the sludge disposal pits and Green’s Creek. The wells would not be sampled
until 2002, following the Dioxathion Standard Study as discussed in the following sections. A summary of
the investigation activities is provided in the Site Investigation Report (ES I, 2003).

DIOXATHION STANDARD STUDY REQUIRED BY MDEQ (2000-2002)

Prior to the sampling of the new and existing monitoring wells, questions arose regarding the analytical
method for Dioxathion and the quality of Dioxathion for use as a laboratory standard. As a result, Hercules
in conjunction with MDEQs consultant Mississippi State University (MSU) developed analytical protocols for
soil and groundwater. These protocols were documented in the Sampling and Analysis Protocol for
Determination of Dioxathion in Water (Hercules, 2002).

Since the quality of available analytical standards was questionable, Hercules contracted with Sigma-Aldrich
Chemicals to synthesize Dioxathion standards. In August 2002, Dioxathion of a suitable quality had been
manufactured to be used as a laboratory standard and Hercules and the MDEQ had agreed to a laboratory
protocol.

In October 2002, groundwater samples were collected from wells MW-i, MW-4, and MW-5, MW-8, MW-9,
and MW-i 1 for analyses of Dioxathion (cis-Dioxathion, trans-Dioxathion, and Dioxenethion) by both BATCO
and Mississippi State Chemical Laboratory (MSCL) to test the newly established protocol. Monitoring wells
MW-5 and MW-6 were also sampled for analysis of VOC5 and SVOCs.

Isomers of Dioxathion were detected in wells MW-4, MW-5, MW-8, MW-9, and MW-il; however, no
concentrations were above the target remedial goal (TRG) identified in the MDEQ Brownfields program
(MDEQ, 2002) of 54.8 micrograms per liter (pg/L). No VOCs or SVOCs were detected above the MDL in
samples collected from MW-5 and MW-6. A complete summary of the sampling/analytical methods and
results of the October 2002 sampling were provided in the Site Investigation Report (ESI, 2003) and
excerpted results from the report are provided in ESI Groundwater and Geophysical Studies Required by
MDEQ (2001-2002)
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In December 2002, groundwater samples were collected for analysis of Dioxathion (MW-i through MW-i 1),
VOCs (MW-4 and MW-7 through MW-i 1), and SVOCs (MW-7 through MW-I I). Samples were analyzed
by BATCO and a split sample for MW-il was collected by MDEQ. Concentrations of cis-Dioxathion, trans
Dioxathion, Dioxenethion, VOCs, and SVOCs were detected at various locations. Various VOCs were
detected at concentrations exceeding the TRGs in wells MW-4, MW-8, MW-9, and MW-il. No other
constituents were detected at concentrations above the applicable TRG. Detections of Dioxenethion could
not be compared to TRGs because no TRG was available.

ESI INTERIM GROUNDWATER MONITORING REPORT (2003)

The Interim Groundwater Monitoring Report (ESI, 2003) was submitted describing the results of this
sampling and recommending confirmation sampling prior to completing the remaining activities outlined in
the i999 Work Plan. In response, the MDEQ issued a letter dated February 3, 2003 approving the
proposed confirmation sampling and requesting completion of the work plan tasks. In addition, MDEQ
requested submittal of a supplemental work plan for groundwater delineation and a geophysical survey. A
summary of the December 2002 sampling was provided in the Site Investigation Report (ESI, 2003).

ESI GROUNDWATER RE-SAMPLING AND SURFACE WATER AND SEDIMENT
SAMPLING IN GREENS CREEK (2003)

On February Ii, 2003, groundwater, surface water, and stream sediment samples were collected in
accordance with the February 3, 2003 MDEQ request. Wells MW-4, MW-8, MW-9, and MW-il were
sampled for confirmation of the 2002 VOC results. In addition, surface water and sediment samples were
collected from five locations (CM-i through CM-5) in Green’s Creek for analysis of Dioxathion and VOCs.
Total organic carbon (TOC) and grain size analyses were also performed on sediment samples. Duplicate
samples of surface water and sediment were collected by MDEQ at location CM-3.

VOCs were detected in groundwater at concentrations exceeding the TRGs in wells MW-4, MW-8, MW-9,
and MW-i I. The sample collected from MW-8 (located in the former dioxathion production area) showed
the highest concentrations of VOCs.

Various VOCs were detected in each of the samples collected from surface water locations CM-I
(upgradient) through CM-5. The greatest numbers of VOCs were detected in the surface water sample
collected from CM-i (the westernmost location), possibly indicating an upstream source for VOCs. Cis
Dioxathion was detected in surface water at CM-2 and Dioxenethion was detected in surface water at CM-3,
CM-4 and CM-5.

Various VOCs were detected in each of the samples collected from stream sediment locations CM-i
through CM-5. Similar to results for the surface water samples, the greatest numbers of VOCs were
detected in the sediment sample collected from CM-i (upgradient).Trans-Dioxathion was detected in
sediment at CM-i, CM-3, and CM-5. TOC was reported in sediment samples at concentrations ranging
between 2 and 7 parts per million (ppm). The sample collected from CM-3 showed primarily silt and clay
and the samples collected from CM-4 and CM-5 showed primarily sand and gravel.

A summary of the sampling/analytical methods and results of the February 2003 sampling were provided in
the Site Investigation Report (ESI, 2003).
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ESI SUPPLEMENTAL GROUNDWATER SAMPLING AND GEOPHYSICAL SURVEY
REQUIRED BY MDEQ (2003)

A supplemental site investigation was conducted in accordance with the Work Plan for Supplemental Site
Investigation (ESI, June 2003) approved by MDEQ in a letter dated July Ii, 2003. The supplemental work
plan was prepared at the request of MDEQ to complete the following activities:

• Delineate the lateral and vertical extent of constituents of concern (COC5) in groundwater;

• Collect hydrogeologic information;

• Conduct a geophysical investigation to delineate the lateral boundaries of the waste in the former landfill
and locate accumulations of buried metal in the landfill and in a potential burial area identified in the
western portion of the site;

• Conduct single-well response tests to provide hydraulic conductivity estimates; and

• Collect surface water and stream sediment from Green’s Creek to evaluate locations upstream from
previous sampling locations.

The scope of the supplemental investigation included:

• Advancement of eighteen Geoprobe® borings (GP-i through GP-I 8) to define the lateral and vertical
extent of VOCs in groundwater and to investigate groundwater quality in the vicinity of select
piezometers;

• Groundwater sample collection from permanent monitoring wells MW-i, MW-4, MW-I 0, and MW-i i for
analysis of VOCs and Dioxathion;

• Geophysical investigation using ground conductivity and magnetic intensity methods at two areas of the
site (former landfill area and small grid area located west of the main plant); and

• Collection of surface water from two locations (upstream location CM-0 and previous location CM-i)
and collection of stream sediment from one location (upstream location CM-0)

SURFACE WATER AND SEDIMENT SAMPLING CONDUCTED BY MDEQ (2004)

As part of a response to requests by the public, in April 2004, MDEQ conducted a sampling event in the
drainage pathways discharging from the Hercules facility. Four sediment samples(two from Green’s Creek
and two from the former Hercules Ditch) and three surface water samples (two from Green’s Creek and one
from the former Hercules Ditch) were collected and analyzed for VOCs, SVOCs, pesticides/PCBs, metals,
and Dioxathion. Samples collected from locations S-i and S-2 were collected from Green’s Creek across
Highway 42 from the facility. Samples collected from locations S-3 and S-4 were collected downgradient of
an on-site process water storage tank (Tank ET-iO, referred to in the memo as the “NPDES tank”). No
surface water was collected from location S-3 because it was dry.
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Concentrations of toluene below the MDEQ TRGs were detected in soil collected at locations S-3 and S-4.
No other constituents were detected in soil and no constituents were detected in surface water. While some
trace concentrations of target analytes were detected, the report concluded that “the results of these
samples did not detect any compounds above MDEQ’s target remediation goal levels.”

ESI REMEDIAL ACTION EVALUATION (RAE), CORRECTIVE ACTION PLAN
(CAP), AND MDEQ SURFACE WATER/SEDIMENT SAMPLING REQUIRED BY
MDEQ (2004-2005)

A Remedial Action Evaluation (RAE) was prepared to evaluate and recommend remedial alternatives for the
following areas: Sludge Pits, Landfill, Green’s Creek, and Groundwater. Each of the remedial alternatives
were evaluated with respect to the protection of human health and the environment (HH&E) and based on
the following criteria: long-term effectiveness; potential to reduce mobility, toxicity or volume; short term
effectiveness; implementability; and cost efficiency.

The following conclusions were presented for each evaluated area:

• Sludge Pits: sludge does not pose a significant risk to HH&E; potential direct exposure risk for site
workers and wildlife; potential indirect exposure risk resulting from leaching and natural weather events
overflowing the pit berms;

• Landfill: no current risk to HH&E; future land use changes could expose landfill materials and/or
mobilize constituents from the landfill into the groundwater or nearby surface water;

• Groundwater: VOCs present in onsite groundwater at concentrations above TRGs; no VOCs above
TRGs in offsite groundwater; and

• Green’s Creek: surface water and sediment containing VOCs and dioxathion do not pose a significant
risk to HH&E; the results from samples collected upstream of Hercules property may indicate an offsite
source

In the final revised CAP (GES, 2005), the primary components of the proposed remedial alternatives
consisted of groundwater and surface monitoring networks, deed restrictions, and fencing as summarized
below for each evaluated area:

• Sludge Pits: MNA combined with institutional controls/deed restrictions to restrict current/future land use
and ensure that contaminated groundwater does not migrate from the sludge pits at unacceptable
levels.

• Landfill: MNA combined with deed restrictions to restrict future land use and ensure that contaminated
groundwater does not migrate from the landfill at unacceptable levels.

• Groundwater: MNA combined with deed restrictions to restrict future land use in the area of
groundwater containing VOCs in excess of TRGs and to ensure that contaminated groundwater does
not migrate from the site at unacceptable levels.
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• Green’s Creek: MNA combined with institutional controls/deed restrictions to restrict current/future land
use of Green’s Creek to ensure that contaminated water does not migrate at unacceptable levels from
Green’s Creek.

USEPA SLUDGE PIT SAMPLING (2010)

In September 2010, at the request of MDEQ, representatives of the Science and Ecosystem Support
Division (SESD) conducted a sampling investigation at the on-site sludge disposal area. Between
September 28-29, 2010, SESD representatives collected 13 subsurface waste samples (HERCO1 through
HERC1 3) ranging from depths between 0 and 7 feet below land surface. Twelve of the locations were
collected from the Sludge Pit area (referred to in the SESD report as the “back forty” area). One sample
(HERCO8) was collected from a lined pond referred to in the SESD report as the wetlands” area. Samples
were collected based on visual observations and results from field screening conducted with a Thermo
Toxic Vapor Analyzer (TVA) I 000B. Samples were analyzed by the SESD laboratory for VOCs, SVOCs,
metals, and TCLP.

Various VOCs, SVOCs, and metals were detected in the sludge samples. USEPA compared the analytical
data to the MDEQ Tier 1 TRGs for unrestricted soil use and the USEPA Regional Screening Levels (RSLs).
Benzene (10 samples), ethyl benzene (1 sample), isopropylbenzene (1 sample), toluene (11 samples), 1,1-
biphenyl (1 samples), naphthalene (7 samples), arsenic (4 samples), Chromium VI (13 samples), and
vanadium (9 samples) exceeded the MDEQ TRGs and/or residential USEPA RSLs. No other VOCs,
SVOCs, or metals failed the TCLP limits or exceeded USEPA or MDEQ regulatory levels.

USEPA analyzed samples with detected total analyte concentrations by the TCLP method. Benzene failed
the TCLP regulatory limit of 0.5 mg/L in six of the samples. A summary of the investigation activities and
analytical results was provided in the Field Investigation Report (SESD, 2011).
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EDR Database Findings

Regulatory agency database information was obtained from the EDR Radius Map Report, which maps and
lists properties in U.S. government and Mississippi state environmental databases with existing conditions
or status that may have the potential to impact the site. A description of the databases searched and the
information obtained is summarized below.

Type of Description of Database/Effective Date Radius Number of Number of
Database Searched Sites Sites

Identified in Identified in
0.5-Mile 4-Mile
Radius Radius

NPL The National Priorities List identifies uncontrolled 4 miles 0 0
or abandoned hazardous waste sites. To appear
on the NPL, sites must have met or surpassed a
predetermined hazard ranking system score, been
chosen as a state’s top priority site, pose a
significant health or environmental threat, or be a
site where the EPA has determined that remedial
action is more cost-effective than removal action.

CORRACTS Listing of RCRA facilities that are undergoing 4 miles 0 0
corrective action. Corrective actions may be
required beyond the facility’s boundary and can
be required regardless of when the release
occurred, even if it predates RCRA.

CERCLIS The Comprehensive Environmental Response, 4 miles 1 3
Compensation, and Liability Information System (including (including
(CERCLIS) database identifies hazardous waste Hercules) Hercules)
sites that require investigation and possible
remedial action to mitigate potential negative
impacts on human health or the environment.
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Type of Description of DatabaselEffective Date Radius Number of Number of
Database Searched Sites Sites

Identified in Identified in
0.5-Mile 4-Mile
Radius Radius

CERC- CERCLIS-No Further Remedial Action Planned 4 miles 0 2
NFRAP (CERCLIS-NFRAP) contains data on sites where,

following an initial investigation, no contamination
was found, contamination was removed quickly
without the need for the site to be placed on the
NPL, or the contamination was not serious enough
to require Federal Superlund action or NPL
consideration. Source: USEPA/National Technical
Information Service (NTIS).

RCRA- RCRAInfo database of sites that do not presently 4 miles 1 17
NonGen generate hazardous waste.

RCRA RCRA-regulated hazardous waste generator 4 miles SQG —2 SQG — 14
Generators notifiers list (includes small quantity, large

4 miles LQG — I LQG — 1quantity, and conditionally exempt small quantity .

(ncluding (includinggenerators).
. Hercules) Hercules)4 mIes

CESQG -4 CESQG -44

ERNS and EPA’s Emergency Response Notification System 4 mile 2 43
state spills list (ERNS) list contains reported spill records of oil

and hazardous substances.

HMIRS The Hazardous Materials Incident Report System 4 mile 0 83
contains hazardous material spill incidents
reported to the Department of Transportation.

US CDL US Department of Justice listing of clandestine 4 mile 0 2
drug lab locations.

US The EPA’s listing of Brownfields properties 4 mile 3 18
Brownfields addressed by Cooperative Agreement Recipients

and Brownfields properties addressed by
Targeted Brownfields Assessments
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Type of Description of Database/Effective Date Radius Number of Number of
Database Searched Sites Sites

Identified in Identified in
0.5-Mile 4-Mile
Radius Radius

FUDS Formerly Used Defense Sites where USACOE will 4 mile 0 1
take necessary cleanup actions

MINES Department of Labor, Mine Safety and Health 4 mile 0 2
Administration — mine site index

TRIS The Toxic Chemical Release Inventory System 4 mile 1 6
identifies facilities that release toxic chemicals to (including (including
the air, water, and land in reportable quantities Hercules) Hercules)
under SARA Title Ill, Section 313. The source of
this database is the U.S. EPA

TSCA The Toxic Substances Control Act identifies 4 mile 1 7
manufacturers and importers of chemical (including (including
substances included on the TSCA Chemical Hercules) Hercules)
Substance Inventory list. It includes data on the
production volume of these substances by plant
site.

FTTS FIFRA/TSCA/EPCRA — tracks administrative 4 mile 1 13
cases and pesticide enforcement and compliance (including (including
activities Hercules) Hercules)

SSTS Federal Insecticide, Fungicide, and Rodenticide 4 mile 1 3
Act — registered pesticide-producing
establishment

ICIS Integrated Compliance Information System — 4 mile 2 5
supports the information needs of the national (including (including
enforcement compliance program as well as the Hercules) Hercules)
NPDES program

PADS PCB Activity Database — identified generators, 4 mile 1 2
transporters, commercial storers and/or brokers (including (including
and disposers of PCBs Hercules) Hercules)

FINDS Facility Index System — US EPNNTIS database 4 mile 17 190
that contains both facility information and (including (including
pointers” to other sources of information including Hercules) Hercules)

RCRIS, PCS, AIRS, FATES, FTTS, CERCLIS,
DOCKET, FURS, FRDS, SIA, TSCA, CICS,
PADS, RCRA-J, TRIS, TSCA
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Type of Description of DatabaselEffeotive Date Radius Number of Number of
Database Searched Sites Sites

Identified in Identified in
0.5-Mile 4-Mile
Radius Radius

SHWS The State Hazardous Waste Sites records are the 4 mile 5 28
states’ equivalent to CERCLIS. These sites may (including (including
or may not already be listed on the federal Hercules) Hercules)
CERCLIS list. Priority sites planned for cleanup
using state funds (state equivalent of Superfund)
are identified along with sites where cleanup will
be paid for by potentially responsible parties. The
data come from the Department of Environmental
Quality’s Uncontrolled Site Project Tracking
System.

SWF/LF State inventory of solid waste disposal and landfill 4 miles 0 2
sites.

LUST List of information pertaining to all reported 4 miles 3 46
leaking underground storage tanks.

UST/AST State registered underground and above-ground 4 miles UST — 17 UST — 203
storage tank sites listing.

AST — 0 AST — 2

PERMITS Environmental Site Information System Listing — 4 miles 2 14
NPDES Program, Air Title V, Construction & (including (including
Operating Programs, Solid/Hazardous Waste Hercules) Hercules)
Programs

INST Sites included on the CERCLAIUncontroIIed Sites 4 miles 2 4
CONTROLS File List that have institutional and/or engineering

controls

MS NPDES Mississippi Industrial and Municipal NPDES 4 mile 1 14
facilities. (including (including

Hercules) Hercules)

VCP Voluntary Evaluation Program Sites 4 mile 1 5

DRYCLEANE Listing of drycleaner facilities 4 mile 0 1
RS
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Type of Description of DatabaselEffective Date Radius Number of Number of
Database Searched Sites Sites

Identified in Identified in
0.5-Mile 4-Mile
Radius Radius

ASBESTOS Listing of Air Division Asbestos Branch Projects 4 mile 0 4

MGP Manufactured Gas Plants — records of coal gas 4 mile 0 1
plants.
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Notes

MSCL Miaaiasippi State Chemical Labocatocy
2BATCO Bonner Analytical & Tcating Cmnpay

ml =Analytc not detected at oc above the method detection limit.
4na-rwtanald

TABLE 2
SUMMARY OF PROTOCOL SAMPLING ANALYTICAL RESULTS - OCTOBER 14,2002

HERCULES, INC.
RAT1UWTm ATOQTOOfl3DT

C

0

. — nJJJIaa%i, flWJIJLlJJAL VL

Conceatrationa In parts per billion 4ppb)

• MS& BATC&
Well Isomer HPLC/MS HPLCftJV GC/MS

MW-i Dioxenethion nd nil nil
cis-Dioxathion nd nil nil
trans-Dioxathion nil 1.5 nil

MW-4 Dioxenethlon 32 25 19.22
cls-Dloxathion nil nil 4.80
trans-Dioxathion nil nil 1.61

MW-S Dioxenethion nil ad 5.09
cis-Dioxathion nd nil 1.70
trans-Dioxathlon 0.92 10 1.44

Rinsate Dioxenethion ad nd nil
cis-Dioxathion nd nil nd
trans-Dioxathion ad nil nil

MW-4Dup Dioxenethion ma4 ma 20.7
cis-Dioxathion ma ma 4.71
trans-Dioxathion ma ma 1.75

Hercules Proprietary - June 2006 HATO2O7-00 1043
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0
TABLE 5

TREAM SEDIMENT AND SURFACE WATER ANALYTICAL RESULTS FOR DIOXAThION - FEBRUARY 11,200

HERCULES, INC.

HATflESBURG, MISSISSIPPI

- TAGET PQL - Concentration in parts per billion (ppb )2

PARAMETER (ppb)’ CM-I CM-2 CM-3 CM4 CM-5 —

SURPACE WATER

Dioxenethion 2.19 nd3 nd 3.16 BPQL4 3.07

Dioxathion (cis) 4.75 rid 8.72 nd rid nd

Dioxathion (trans) 3.04 rid rid nd rid nd

STREAMBED SEDIMENT

Dioxenethion - 170 rid nd nd rid rid

Dioxathion (cia) 134 nd nd rid rid rid

Dioxathion(trans) 149 790 ad 1370 rid 448

Notes:

Represents the reporting limit or practical quantitation Limit (PQL) of the analytical method in parts per billion (ppb).

2Results are presented in ppb with reference to the stream location (CM) from which the sample was collected.

rid “Not Detected” at or above the method detection limit.

C) 4BPQL = “Below the Practical Quantitation Limit” of the analytical method in ppb.

0
Hercules Proprietary - June 2006 HATO2O7-001048



TABLE 6

tJRFACE WATER AND STREAM SEDIMENT SAMPLE ANALYflCAL RESULTS FOR VOC - FEBRUARY 11,200.

BERCULES, INC.

RATIJESBURO, MISSISSIPPI

TARGET PQL Concentration in parts per billion (ppb )2

PARAMETER (ppb)’ CM-i CM-2 CM-3 CM-4 CM-S

VOLATILE ORGANICS SDRFACE WATER

Benzene 10.00 2.82J3 1.171 3.663 2.253 4.043

Carbon Teixachloride 10.00 3.03 3 1.483 n nd ad

Chiorethane 12.00 20.50 15.60 8.42J 3.433 ad

Chloroform 10.00 2.34 J ad nd ad ad

aptha1enc 11.00 25.7B5 20.3B 20.IB 13.OB 7.51B

1,2,3-Trichlorobenzene 10.00 32.2 B 24.8 B 23.0 B 12.2 B 5.54 B

1,2,4-Trichlorobenzene 10.00 3.36 B 2.37 B 2.13 B 1.26 B ad

VOLATILE ORGANICS STREAMBED SEDIMENT

enzene na6 3.13 nd nd 1.53 3 ad

komomethane na ad 3.13 nd nd 2.11 I

n-Butylbenzeue na 3.97 J 1.653 ad ad nd

rert-Butylbeniene na 1.763 ad nd ad ad

1,3-Dichlorobenzene na 3.35 3 3.963 5.073 1.72 3 3.193

i,4-Dicblorobenzene na ad nd ad nd 3.11 J

n-Propylbcnzene na 2.31 3 ad ad ad ad

apthalene na 17.4B 19.8B 14.7B 5.87B 10.8B

1,2,3-Trichlorobcnzene an 18.0 B 23.8 B 21.3 B 9.26 B 15.1 B

1,2,4-Trichlorobenzenc an 10.2 B 9.13 B 6.1 B 2.10 B 3.64 B

1,2,4-Trimethylbeazene na 14.6 3 5.36 J 4.873 1.883 2.593

I,3,5-Triniethylbenzene an 11.8 3 4.293 3.82 3 nd 2.243

0

Notes:
tReprasentstberwosting limit orpzacical quantitatioii limit (PQL) ofthe analytical snatbodin pasta por bilhim (ppb).

Reeu1ta areprcaaitedinppb with xmce toihe Btreamlocatkal (CM) from wisith the sample was vofledeL

‘3- Data flagfor data for whidithe c(,wanlrationis “mimated becausothe level is below the PQL, but abovethoMatbod Datedico Limit.

4nd “Not Ddeded at or abovothe Mdhod Datedicas Limit.

5B = Data flag for data whith was also dd.ecxed into amodatedmathod blank sample

PQLvalum vasy for ed, sampln See labaratoiy analytical data sheds.

p

0
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TABLE 4

Notes:
<indicates analyte not detected at or above listed method detection limit (MDL).

POL Is set as low point on the curve,

,J result is estimated concentration above MDL but below PQL.

NA- Not applicable.
1 Target Remedlation Goals (TRG) are taken from the TIer 1 Goals Table of the Final Reulatlons

GovernInqBrownfiedSVOftarV Ci nupandR eyçjoomenUn Mssaiocj, MDEQ, March 2001.

-SUMMARY OP-SOIL-VOC ANALYTICAL DATA
Samples Collected August 11 - 14. 2003

HERCULES, INC.

Hattlesburg, Mississippi

Conntration In micrograms per kilogram (ig1Kg)

Analytes GP..4 TRG1
(Suit) Restricted Unrestricted

I 1-Dichioroethene
Benzene

Trichioroethene
Toluene

Chlorobenzene

<5.25
62
<5

434
<5
<5
<5
<5
<5

<5
<5.55

<5
9.5

4.47 J
<5

4.09J

<5
4.56 J

<15.5
<5
<5
<5
19
<5

1.04 J
<5

<5.5
7.64
23.5
26

<6.8
<6.25

<5
36

22.2
<5
304

n-Butylbenzene

sec-Butylbenzene

tert-Butylbenzene

Carbon Tetrachioride

Chioroethane

Chloroform
2-Chiorotoluerie

4-Chiorotoluene

I 2-Dibromo-3-chloropropane

I 2-Dichlorobenzene

I ,3-Dichlorobenzene

1 ,4-Dichlorobenzerie

I 1-Dlchloroethane
I 2-Dichloroetharie

cis-1 2-Dichlorothene
I ,2-Dichloropropane

Ethyl benzene
Hexachiorobutadiene

lsopropylbenzene
p-lsopropyltoluene

Naphthalene
n-Propylbenzene

Styrene
Tetrachioroethene

I 2,3-Trichlorobenzene
I 2,4-Trichlorobenzene
1.1 2-Trichloroethane

I 24-Trimethylbenzene
‘1 35-Trimethylbenzene

Vinyl chloride
Xvines (total

118
1360
7920
38000
1190

1890

81 800Q00

81800000
81800000

569
1970000

478

NA

NA

99.9
279000

1840000
238000

116000
621

1210000
445

395000
135

9430
NA

247000
490000
384000
18200

NA
824000

1670
102000000

436000
939

318000

77.2
887

5170
38000
1190

1240
3130000
3130000

3130000

371

220000
312

NA
NA

99.9
279000

70400

26600

116000
406

782000
445

395000
88.2
9430
NA

194000
490000
384000
11900

NA
782000

1090
3910000
436000

426
318000

Bold text indicates concentration above most cbnservative applicable TRGs,

Hercules Proprietary - June 2006 HATO2O5-000647



TABLE 5

SUMMARY OF MONITORiNG WELL ANALYTICAL RESULTS

Samples Collected August 28, 2003
HERCULES, INC.

Hattiesburg, Mississippi

Concentrations In micrograms per LItr (iiglL)
Analytes MW-01 MW-04 MW-b

TRG1(Water) (Water) (Water) (Water)
Volatile Organic Compounds

Bromofomi <1 <1 1.55 <1 8.48
tert-Butylbenzene 1.34 <1 <1 <1 243

1,2-Dichlorobenzene 2.7 <1 <1 <i 600
1,3-Dichlorobenzene 1.39 <1 <1 <1 5.48
i,4-Dichiorobenzene 2.2 <1 <1 <1 75
Hexachlorobutadiene 5.05 <1 <1 <1 0.859
,p-lsopropyltoluene 1.34 <1 <1 <1 NA

1,2,3-Trichlorobenzene 1.40 J <5 <5 <5 NA
1,2,4-Trimethylbenzene 1.23 <1 <1 <1 12.3

Dioxathion

Dioxenethiori <0,4 6.34 <0.4 6.24 NA
Dioxathiori (cis) <0.4 1.82 <0.4 <0.4 NA

Dioxathion (trans) <0.4 <0.4 <0.4 <0.4 NA
Total Dioxathion

<0.8 1.82 <0.8 <0.8 54.8(cis_and_trans)

Notes:

<indicates analyte not detected at or above listed method detection limit (MDL).
PQL is sot as low point on the curve.
.J result is estimated concentration above MDL but below POL.
NA - Not applicable
Target Remediatlon Goals (TRG) are taken from the Tier 1 Goals Table of the Final Regulations Governing Brownfields
Volunarv Cleanup and Redevelopment In Mississippi, MDEQ, March 2001. Bold text Indicates concentratIons above
applicable TRGs.

Hercules Proprietary - June 2006 HATO2O5-000648



TABLE 6
SUMMARY OF STREAM SEDIMENT

AND SURFACE WATER ANALYTICAL DATA
Samples Collected September 3, 2003

HERCULES, INC.

Hattlesburg, Mississippi

Concentration in micrograms per Liter (pgIL) or parts per billion.
Analytes CM-O CM-O CM-I CM-I

(Water) (Sediment) (Water) (Sediment)

Volatile Organic Compounds 1
Toluene <1 <5 4.66 7.28

Chlorobenzene <1 <5 6.58 <5
Bromobenzene 4.18 4.79J 13 7.67
2-Chlorotokierie 3.4 <5 2.53 <5
4-Chtorotoluene 4.61 <5 4.17 <5

12-DichIorobenzene 3.44 < 3.76 3.21 J
I ,3-Dichlorobenzene 3.66 <5 3.42 <5
I 4-Dichlorobenzene 7.54 4.54 J 6.35 5.07
1,2-Dlchioroethane <1 <5 1.71 <5

Ethyl benzene 4.14 <5 1.55 <5
Naphthalene <5 <5 14.7 <5

Styrene 3.16 <5 2,36 <5
1,2,3-Trichlorobenzene <5 <5 6.64 <5
1,2,4-Trichlorobenzene <5 <5 1.80J <5
1,2,4-Trimethylbenzene <1 <5 1.3 <5
1,3,5-Trimethylbenzene 1.04 <5 1.57 <5

Xylenes (total) 8.31 <5 7.41 <5
Dioxathion

Dioxenethion <0.4 <0.4 <0.4 <0.4
Dioxathion (cis) <0.4 <0.4 <0.4 <0:4

Dioxathion (trans) <0.4 <0.4 <0.4 — <0.4

Notes:

<Indicates anaiyte not detected at or above listed method detection limit (MDL).
POL Is set as ow point on the curve.
J result is estimated concentration above MDL but below POL.
Water concentration in micrograms per Liter (igIL).

Sediment concentration in micrograms per kilogram (j.,glkg).
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TABLE 2

GROUNDWATER ANALYTICAL SUMMARY
VOLATILE ORGAINIC COMPOUNDS

BERCULES, INC.
HATTIESBIJRG, MISSISSIPPI

(Parameters reported above the method detection limit)

_________

MonUorng Well ID
MI)EQ

Parameter MW-20 MW-21 MW-22 MW-23’ MW-23 MW-24 TRG

(Duplicate) 2

Acetone <25 <1,200 86 1,600 <2,500 <25 608

Benzene j <1.0 4,401) 9.8 9,200 ] 8,900 <1.0 J 5.0

Chlorobenzene <1.0 170 7.7 190 200 <1.0 100

Chloroform <1.0 6,800 <1.0 1,400 1,500 <1.0 0.155

Methylene <5.0 <250 f <5.0 290 <500 <5.0 5.0
Chloride

4-Methyl-2- <10 640 1 1 1,300 1,200 T <10 139
pentanone j________
Toluene <1.0 c4$O0 L0[ 3,300 3,300 <1.0 1,000

Notes. Samples collected September 28, 2009
All analytical results in pg/I (micrograms per liter)
Volatile Organic Compound analysis conductedper EPA Test Method 8260B
MDEQ-TRG — Mississippi Department ofEnvironmental Quality-Target Remedial Goal
< below method detection limit (MDL)
1)up field duplicate
Bold red italics indicates concentration exceeds MDEQ-TRG

Method detection limit increased due to necessary sample dilution factor of5O
2 Method detection limit increased due to necessary sample dilution factor of100



TABLE 3

GROUNDWATER ANALYTICAL SUMMARY
SEMI-VOLATILE ORGAINIC COMPOUNDS

HERCULES, INC.
HATTIESBURG, MISSISSIPPI

(Parameters reported above the method detection limit)

___________

MonItorfng Well ID
MW-202 MW-21 MW-224 MW-23’ MW-233 MW-24 MDEQ

Parameter Duplicate) TRG
1,1-Biphenyl <9.5 73(1 ] 2,600 280 330 <9.4 304

Phenol f <9.5 [ 140 4,600 180 250 <9.4 21,900

Naphthalene <9.5 [ <95 <190 [ <95 <95 f <9.4 6.20

1,4-Dioxane <9.5 [ 6’Ü <190 [ $30 1,100 <9.4 6.09

3&4 <9.5 160 <190 491) 610 <9.4 1 201’
Methylphenol

Notes: Samples collected September 28, 2009
All analytical results in pg/i (micrograms per liter)
Semi-Volatile Organic Compound analysis conductedper EPA Test Method 8270C
MDEQ-TRG — Mississzppi Department ofEnvironmental Quality-Target Remedial Goal
< below method detection limit
Bold red italics indicates concentration exceeds MDEQ-TRG

Combined value for 3-Methyiphenol (m-Cresoi) and 4-Methyiphenol (p-C’resoO TRGs
2 Method detection limit increased due to necessary sample dilution factor of2

Method detection limit increased due to necessary sample dilution factor of 10
Method detection limit increased due to necessary sample dilution factor of2O &25

detection limit increased due to necessary sample dilution factor of 10



TABLE 4

GROUNDWATER ANALYTICAL SUMMARY
METALS

HERCULES, INC.
LIATTIESBURG, MISSISSIPPI

(Parameters reported above the method detection lini it)

Moriitorin Well II)

MW-2öfMv-2i1 4W22 MW-23 TMW.23 MW-24 MDEQ
Parameter TRG

Arsenic <20 I <20 I <20 26 I 27 <20 1000

t3arium 84 I 65 130 51 I 52 J 280 2000

‘uiip1es c’olI&ticd Sc 11n/ur 2$, 2u(i)
1// , Iv(kiI ,ccnliv in p. / (mic,ogrilius p&.’i Iile)
ftii.iI (1I/1’.l. ccin1ucicI>e’ l/’1 (i. fcsIid tW1uiI & 747()4

IDiQ 1R( /ivsivcijpi I)c/kir/mcH/ ri1EI ii 1Th?ltIl (,Iu/jIl /i’I I?cnft’/Icl tjQ1l
hc/n wthd I.?k’cllpfl Iiiiiii



TAIILE $

GROUNI)WATER ANALYTICAL StJMMARY
DELNAV

HERCULES, INC.
HATTIESBURG, MISSISSIPPI

(Parameters reported above the Practical Quaiititation Limit)

__________

Monitoring Well Ii)
MW-20 MW-fl MW-22 MW-23 MW-23 MW-24 MDEQ

Parameter DUp TRG

Dioxenethion <0.40 185 [ <0.40 <0.40 J 202 <(L40

Dioxathion <0.40 4.0 <0.40 <0.40 21.1 <0.40
(cis)

Dioxaihioi <0,40 8.6 <(;.l0 <0.40 1).4 <0,40 —-

(trans)
Total <0.80 12.6 <0.80 <0.80 40.5 <0.80 54.8

DioxaLh ion’

VuIts Siip1e.s i’)/kL’Id .‘pj’inber 3.S, 20119

f// i,ia iku( iL.cU/1. iii /4gI lntk’1iigrufii pei hId)

DcIw,v niuih’i rondi1er L(.’f 7’si 51c’IwcI 35 I(J(,’ (mni.h,fk’/)

fn/2 Iik — .1 !Jsl.i.%ppK Lk/i1r1I,td,iI LiLnfrnn,)w,,Ifi/ (huihit)—/irdf 1?crnthIIi! Goid

hL’IOII ihe !‘?IL’UL.d Qiiuiiliiii(w, / imir (!‘t.IL?
—,

— lUil app hic&’/L’
/)// ej /f ilfd,4 L-(Ek.’flfrihcJH £i,LE’l i/ )1’U— I/( J
‘C l)InIincd ‘,m;br/, diivaihiun ftiS), uiwl ,iI/Hvfl fIHlflc)



TABLE 6

GROUNDWATER ANALYTICAL QAIQC SUMMARY
HERCULES, INC.

HATTIESBURG, MISSISSIPPI

Regular
Parameter Rinsatc Sample Duplicate Sample Relative percent

Bla uk M W-23 M W-23 Difference
Acetone <25 1600 <2500 NA
Benzene <1.0 9200 8900 3.31

Chlorobenzene <1.0 190 200 5.13
Chloroform <1.0 1400 1500 6.90

Methylene chloride <5.0 290 <500 NA
4-methyl-2-pentanone

(MIBK) <10 1300 1200 8.00
Toluene <1.0 3300 3300 0.00

1j-biphenyl <9.4 260 330 23.7
1,4-dioxane <9.4 790 990 22.5

3-&4-methylphenol <9.4 490 610 21.8
Phenol <9.4 180 250 32.6
Arsenic <20 26 27 3.77
Barium 11 51 52 1,94

Dioxenethion <0.400 132 202 41.9
cis-Dioxathion <0.400 17.6 21.1 18.1

trans-Dioxathion <0.400 20.6 19.4 6.00

Notes: All concentrations are ug/l.
Rinsare samples were collected by rinsing deionized water through sample tubing.
Duplicate sample was diluted during analysis JOOX
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TABLE 3
SUMMARY OF QA!QC SAMPLE ANALYTICAL RESULTS

Con cenra1ions in pg/L

.

. Ca0
,. 2U U

0
U I.. U

.2 ,
U
= .2

0 .0
.0
I..
0
c

Location
MW-04 < 1.0 < 1.0 < 1.0 < 1 1.0

MW-04
< 1.0 < 1.0 < 1.0 < 1 1.0FDOI

RPD 0% 0% 0% 0% 0%

MW-13 790 2,000 29 < 25 310

MW-13
26FDO2 640 2,100 25 500

RPD 21.0% 4.87% 3.92% 0% 46.9%

MW-17 4,500 54,000 1200 < 500 7,100

MW- 17
1,100 500 6,400FDO3 4,100 50,000

RPD 9,30% 7.69% 8.70% 0% 10.4%

RS-01 < 1.0 < 1.0 < 1.0 < 1.0 1.0

RS-02 < 1.0 < 1,0 < 1.0 < 3.9 1.0

RS-03 < 1.0 < 1.0 < 1.0 < 2.3 1.0

0 < 1.0 1,0

TB-02 < 1.0 < 1.0 < 1.0 < 1 1.0

- ‘c” indicstcs ti,,t the concentration of the analye is less than the concertirations shown
2 - ND indicates that the data was not detected
2- RPD = relative percent
difference
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TABLE 3

0

0

SUMMARY OF ANALYTICAL RESULTS
December 2010

Hercules Incorporated

Note: All concentrations reported in micrograms per liter (ug/L)
* Denotes wells targeted by MDEQ for yearly sampling
Analysis conducted per Modified SW846
NO - non detect
Rc denotes total dioxathion concentration exceeds MDEQ TRG
MDEQ TRG - Mississippi Department of Environmental Quality-Target Remedial Go

Sarnp Sampk I! PARAMETER
Diethion Dioxatliion (cis) Dioxathion ((fans) Total Dioxathion

CM-00 11/29/2010 ND ND — ND ND
CM-01 11/29/2010 ND ND ND ND
CM-02 11/29/2010 ND ND ND ND
CM-03 11/29/2010 0.49 ND ND ND
CM-04 11/29/2010 1.5 ND 0.62 0.62
CM-05 11/29/2010 1.9 ND ND ND
MW-02 11/30/2010 ND ND ND ND
MW-03 11/3012010 ND ND ND ND
MW04* 12/1/2010 22.2 ND ND ND
MW-05 12/1/2010 ND 0.74 0.56 1.30
MW-06 12/1/2010 ND ND ND ND
MW-07 1211/2010 ND ND ND ND
MW08* 12/2/2010 310 4.3 50.1 54.4
MW-09 12/212010 ND 6.6 1.20 7.8
MW-b 12/1/2010 ND ND ND ND
MW-lI 12/1/2010 1.00 ND ND ND
MW-12 12/1/2010 0.75 ND ND ND
MW_13* 12/2/2010 6.6 1.50 0.60 2.1
MW_14* 12/2/2010 ND 5.10 1.00 6.1
MWl5* 12/2/2010 ND 2.90 2.80 5.7
MW16* 12/2/2010 ND 1.60 ND 1.6
MW17* 12/3/2010 3045 23.7 4.20 27,9
MW-lB 12/3/2010 ND 2.60 5.60 8.2
MW-19 12/2/2010 ND 79.6 5.10 84.7
MW-20 12/3/2010 3.40 0.58 6.10 6.68
MW-21 12/3/2010 10.2 ND ND ND
MW-22 12/3/2010 6.20 ND ND ND
MW-23 12/3/2010 ND ND ND ND
MW-24 12/1/2010 0.46 ND ND ND

MDEQTRG NA NA [ NA [ 54.8



TABLE 4

SUMMARY OF QA/QC SAMPLE ANALYTICAL RESULTS

Coiiceiiiruthiiri in pgfL

g

E
.;

k kI.4Jcn110n
.

1- .

.

e
$

(s

MW-o4 < 1.0 <1.0 < 1.0 < 1 < 1,0

Ut
< to < 1.0 < 1.0 < i < i.o

109) 0% 0% 0% 0% 0%

IVI.1 530 910 25 < 10 230

MW-13
11)01 531) 970 28

< 10 260

RPD 0% I I .3% 0% 12.2%

MW.18 1.0 1.0 18 < I [0

!W1
< 1,0 < 1.0 20 < I 1.0

8 P1) 0% 0% J (‘‘% 0% 0%

ls-oI < LU JO 1.0 I.’) 7!

I(S.02 1(1 I.)) I.)) 1.7 08

RS.0 1,0 lu I.)) 1.8 75

i.u•l 1,1)
-‘ 11) II 1.5 UI

Ill—ui I) < lu to < 1.0 ‘ IA)

0 I ) I)) < lu < Lu

111-03 IA) .1) - 1.0 < 1.0 < I 0

- < indicetes that ths conccntrjtic of the ansiyt is Lass thsn the concentations shown.
2- R.PD = e1stiveperc differnce.



TABLE 4 (CONTINUED)

SUMMARY OF QAIQC SAMPLE ANALYTICAL RESULTS

_ru(ii1bJj/L
Locntlon Ditieth1on cL—DhxtiiIc,i tra?lc-I)Io%athlon

MW-4 22.2 <0.400 <0.4U

MW-4
1 DO I 15.5 < %).4C)C) < 0.400

RPD 35.5% 0.000% 0.O0O

MW-I) 6,6 1.5 0.60

MW-13
Ff02 6.3 < 1)400 < 0.300

RP 4.65% 05.0%

MW-I8 <0.40)) 2.4 5.6

MW-D
(1)03 (.9 0.401) 6.4

RI’)) 1300 147% 13.3%

RSO I 0.55 < 0,400 — 0.10(1

Rs02 < 1)4(11) 1)400 II. 0(0

Rs03 1,3 0.400 0.99

1<04 2.9 < 0.400 ((-((0)

(Iic . F t)Jr oith I, ,ss Ib:. h F 11th UhHI S(1k’n

— k 0 r- fl k.hhhl I tF 1
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