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Vicksburg, Mississippi
Agency Interst No. 1766

Executive Summary

ARCADIS was retained by Mississippi Bluffs Development, Inc., to conduct 
remediation activities at the former Vicksburg Chemical Company located at 
4280 Rifle Range Road in Vicksburg, Mississippi.  The site was formerly a pesticide 
and herbicide manufacturing facility divided into two areas called the North Plant and 
South Plant.  This Site Characterization Report presents the findings of field and 
laboratory activities conducted in 2007 and 2008 by ARCADIS.  Data gathered from 
documents generated during a previous Resource Conservation and Recovery Act 
(RCRA) Facility Investigation (RFI) of the site were also incorporated into the 
understanding of site conditions.  The overall purpose of the investigative activities 
conducted was to obtain data representative of present site conditions.  These 
activities were conducted in accordance with Mississippi Department of Environmental 
Quality’s (MDEQ’s) Brownfields Program.

A review of the RFI documents indicated that potential sources of contamination were 
defined in the North and South Plant areas.  Former process operations and possible 
undocumented historical surface spills were the most likely causes of the investigated 
impacts to soil and groundwater.  Based on the RFI data, site-specific chemicals of 
concern (CoC) were identified.  Prior to conducting investigative activities at the site, 
ARCADIS submitted a health and safety plan, quality assurance project plan, and 
sampling work plan to MDEQ.  The activities discussed in this report were conducted 
in accordance with these documents.  

The sampling conducted in 2007 investigated on-site soil, storm water, and 
groundwater conditions.  Soil sampling was conducted to verify the extent of 
contamination as defined in the RFI documents, to vertically define geologic strata 
located beneath the site, to evaluate leachability of CoC from potential source areas, 
and to evaluate the physical characteristics of the North Pond bottom sludge.  Storm 
water sampling consisted of the collection and analysis of sheet flow samples, surface 
impoundment sampling, and outfall sampling was conducted to obtain a record of site 
baseline conditions.  Groundwater conditions were evaluated through a combination of 
sampling wells installed during RFI activities and the installation and sampling of 
temporary wells.  Temporary wells were installed in locations spatially important for 
defining CoC plume boundaries.  In addition to CoC sampling, water levels were 
measured in the monitor wells and slug tests were conducted to gather information on 
the subsurface flow characteristics.  Non-aqueous phase liquids were not encountered 
during any of the 2007 sampling.  

There are on-site CoC concentrations above restricted MDEQ Tier 1 target remediation 
goals (TRGs) for soil and groundwater.  Soil sampling conducted in 2007 confirmed the 
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boundaries of areas that exceed restricted Tier 1 TRGs.  Sampling conducted in 2007 
confirmed the continued presence of CoC concentrations in groundwater that 
exceeded Tier 1 TRGs.

Due to observed inconsistencies between the arsenic analytical data and the 
conceptual site model, a second set of groundwater samples was collected in 
March 2008. Six wells were sampled for arsenic only.  Arsenic was analyzed in 
accordance with SW-846 Method 6020.  This method is more sensitive to arsenic than 
Method 6010, which was used for the 2007 sampling.  Samples from 21 wells were 
analyzed for the complete list of CoC presented in Section 5.  

An ecological checklist was completed that evaluated the potential for harm to 
ecological receptors due to the presence and/or migration of site CoC. Surface water 
and sediment analyses conducted by the U.S. Environmental Protection Agency 
(USEPA) in 2005 indicated that CoC were detected in both these media.  After an 
evaluation of the data, it was concluded that the observed concentrations were either 
comparable to upstream concentrations, below applicable regulatory standards, or 
similar to naturally occurring concentrations.    

Using data generated during investigative activities, a groundwater model was 
constructed to simulate the flow and transport of detected CoC.  The model was 
developed using the 1998 MODFLOW and 1999 MT3DMS codes developed by 
USEPA.  The model was used to simulate a monitored natural attenuation condition 
after the installation of an engineered cap (a common element of all remedial options 
explored) and the effect of upgradient and downgradient barrier walls with and without 
groundwater recovery.  The downgradient barrier wall with groundwater recovery 
provided the best performance of the modeled scenarios by preventing CoC from 
reaching the surface water bodies adjacent to the south and southeast property 
boundaries.

To mitigate the risk of CoC exposure to receptors above regulatory standards, three 
remedial action options were investigated.  The main criterion used to evaluate 
whether a remedial option was considered successful was the ability of that option to 
prevent exposure of CoC concentrations above MDEQ Tier 1 TRGs for restricted use
to receptors.  One option, presented as Remedial Option 3 in the body of this report, 
successfully met this criterion.  Remedial Option 3 consists of a combined approach 
including incorporation of solidified pond sludges and impacted soil material into the 
on-site landfill (Solid Waste Management Unit 2), installation of an engineered cap with 
stabilization of potential surface soil source areas, installation of a vertical barrier wall 
with a groundwater recovery system, restriction of groundwater used on the property 
using legal instruments, and long-term groundwater monitoring.  Based on the 
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amenability of some of the CoC with the highest concentrations to in-situ remediation 
methods, a pilot study may be conducted to evaluate air sparging, dual phase 
extraction, and/or chemical oxidation.  Prior to installing the vertical barrier wall, the 
results of the pilot study will be evaluated to determine if the remediation costs can be 
reduced.
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1. Introduction 

ARCADIS was retained by Mississippi Bluffs Development, Inc., to conduct
remediation activities at the former Vicksburg Chemical Company (Vicksburg 
Chemical) located at 4280 Rifle Range Road in Vicksburg, Mississippi.  The site was 
formerly a pesticide and herbicide manufacturing facility divided into two areas called 
the North Plant and South Plant.  Since Vicksburg Chemical declared bankruptcy on 
March 8, 2002, the site had not been regularly investigated or maintained until 
ARCADIS began conducting site activities in 2007.  This Site Characterization Report
presents the findings of field and laboratory activities conducted in 2007 by ARCADIS.  
The overall purpose of the investigative activities conducted was to obtain data 
representative of present site conditions.  These activities were conducted in 
accordance with Mississippi Department of Environmental Quality’s (MDEQ’s) 
Brownfields Program.

2. Property Background

2.1 Property Location and Demographics

Vicksburg Chemical was formerly owned by Cedar Chemical Corporation 
(Cedar Chemical).  The facility is located south of Interstate 20 on Rifle Range Road 
and within the southwest section of the city of Vicksburg, Warren County, 
Mississippi.  The site is comprised of approximately 535 acres located in
Sections 4, 5, 8, 9, and 10, Township 15 North, Range 3 East (Facility entrance: 
Latitude:  North 32° 18’ 01”, Longitude:  West 90° 53’ 57”).  The site location is 
shown on Figure 1.

2.2 Property History

The North Plant began operation in 1961 and produced potassium nitrate, liquid 
chlorine, and liquid dinitrogen tetroxide.  The raw materials for the North Plant included 
potassium chloride and nitric acid.  The South Plant began operation in 1953 
manufacturing chlorinated pesticides, nitrogen-based herbicides, and other agricultural 
chemicals.  The only active operations at the South Plant after 1992 were the nitric acid 
unit constructed in 1986 and a potassium carbonate unit constructed in 1994.  In 
addition to formerly active process units, the South Plant has an on-site landfill that 
contains waste generated during previous plant operations.  During various periods 
prior to 1987, the South Plant produced dinitro butyl phenol (dinoseb or DNBP), 
monosodium methane arsenate (MSMA), diethyl hexyl phosphoric acid, 1-hydroxy-
ethylidene-1-1-diphosphonic acid, toxaphene, methyl parathion, cyanazine (bladex), 
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and atrazine.  Toxaphene and methyl parathion are insecticides, while atrazine, 
dinoseb, and MSMA are herbicides.  Raw materials for these operating processes 
included chlorine, camphene, ortho-secondary butyl phenol, sodium arsenate, sodium 
hydroxide, methyl chloride, sulfuric acid, sodium paranitrophenolate, and phosphorus 
trichloride.

Originally, the two plants were completely separate, owned and operated by two 
different companies.  The South Plant was originally constructed by Spencer Chemical
in 1953.  American Metal Climax Corporation (Amax) constructed the North Plant in 
1961.  After purchasing the South Plant in 1964, Gulf Chemical added a formaldehyde 
unit in 1966.  According to historical environmental documents, Vicksburg Chemical 
was formed in early 1972 and purchased both the Gulf Oil and Amax facilities 
(except the formaldehyde plant) in July 1972.  In 1978, Vicksburg Chemical was 
merged into Vertac, Inc., which merged into Vertac Chemical Corporation (VCC) in 
September 1979.  Cedar Chemical acquired the Vicksburg Chemical plant from VCC in 
February 1986.  Fermenta A.B. of Sweden acquired Cedar Chemical in June 1986.  
Nine West Corporation (Trans Resources, Inc.) acquired Cedar Chemical in 
January 1988.   

In addition to the above-mentioned operations at the plant, the property was the 
location of two additional operations:  1) an operation by Reagent Chemical to produce 
aqueous hydrochloric acid from a by-product of the toxaphene operation; and 2) the 
Gulf formaldehyde plant.  The formaldehyde unit owned and formerly operated by 
Borden Chemical is located inside the former boundary of the South Plant.  

Presently, the former process areas in the North Plant and the South Plant are inactive.  
Demolition of these areas is in progress by Harcros Chemicals, Inc. (Harcros).  Harcros 
is presently located on an approximately 12-acre portion of the North Plant with access 
to Rifle Range Road.  Harcros currently operates as a bulk chemical distribution 
business.  Future Harcros operations may include chemical mixing and blending 
operations

2.3 Previous Investigation

Previous investigative activities were conducted at the site by URS Corporation (URS) 
as part of the Resource Conservation and Recovery Act (RCRA) Facility Investigation 
(RFI) process.  Different areas of the plant were divided into solid waste management 
units (SWMUs) based on historical plant operations conducted in each area.  There are 
34 named SWMUs at the facility.  Soil and groundwater were investigated for most 
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SWMUs; however, some were only inspected.  The monitor well network presently in 
place at the site was installed during the SWMU investigations.  

Vicksburg Chemical initiated an RFI in 1994 and continued through 2001.  The 
Resource Conservation and Recovery Act (RCRA) Facility Investigation Draft Final 
Report (RFI Report) and Draft Groundwater Assessment Report were completed in 
August 2001 and November 2001, respectively.  Both reports were submitted to the 
U.S. Environmental Protection Agency (USEPA) and subsequently approved in 
December 2001.  The RFI Report summarizes information contained in multiple 
submittals to USEPA as part of the RFI process from August 1994 to August 2001.  
The RFI Report presents the delineated soil and groundwater plumes located 
throughout the facility.

The information contained in the URS reports was relied on as accurate and valid.  The 
delineation sampling program implemented in 2007 by ARCADIS was based in part on 
data contained in the RFI Report.  In particular, depictions of soil contaminant plumes 
shown on Figure 18-6, “Overview of Site-Wide Soil Contamination”, were relied on to 
determine the placement of delineation soil samples.

To further the remediation efforts, baseline soil, groundwater, and storm water site 
sampling was conducted at the site from January 29, 2007, to May 4, 2007.  Site 
activities were completed in accordance with the January 10, 2007, Site Baseline 
Sampling Work Plan (Work Plan).  The Work Plan was developed in part using data 
collected as part of the RFI process and data collected by USEPA in 2005.  These data 
are considered valid and usable.  Field activities conducted as described in the Work 
Plan included the collection of groundwater, soil, and storm water samples.  The 
samples were analyzed by a laboratory certified under the National Environmental 
Laboratory Accreditation Program.  The objectives of these activities included 
verification of site conditions, collection of data to aid in the conceptual understanding 
of present contaminant boundaries in soil, evaluation of contaminant migration via 
groundwater and storm water, and collection of data to aid in the further development 
of remedial options.  In addition, slug tests and miscellaneous housekeeping activities 
related to the overall remediation effort were conducted during the field mobilization 
portion of the sampling program. The Baseline Sampling Report, an initial report of 
findings, was submitted to MDEQ on September 5, 2007.  

3. Investigative Activities

Field activities were conducted in several phases during the period of January 2007 to 
May 2007 and in March 2008.  All field activities were performed in accordance with 
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the September 14, 2006, Quality Assurance Project Plan (QAPP) and the Work Plan.  
The following sections provide details pertaining to the collection of data from each 
media (groundwater, soil, and storm water).

Two previously characterized soil piles located in SWMU 20 were not recharacterized.  
These piles contain approximately 12,500 cubic yards of contaminated material.  Soil 
from these areas will be included in the remediation efforts described in Section 10.

3.1 Source Area Characterization

Source area characterization was conducted in accordance with the procedures 
outlined in the QAPP.  A Geoprobe® rig, hollow-stem auger with Shelby tubes and/or 
split-spoon devices, and hand-augering tools were used to collect soil samples.  Initial 
groundwater sampling was conducted using the monitor well network installed during 
RFI activities.  Based on the results of the initial groundwater sampling, additional 
groundwater samples were collected using temporary wells installed with a Geoprobe®

rig.  Storm water sampling was conducted using handheld sample collection devices 
as described in the QAPP.

3.2 Impacted Surface Water and Sediments

Surface water and sediment sampling was conducted by USEPA in 2005.  No 
additional surface water sampling has been conducted since that time.  

3.3 Property Geology

Property geology information was obtained from a review of published geologic 
information and field activities and is discussed in Section 4.4.

3.4 Property Soil and Vadose Zone Characteristics

As each boring was advanced, either by a Geoprobe® unit, drill rig, or hand auger, soil 
samples were inspected by an experienced field geologist with all relevant data 
(i.e., soil type, lithology, color, physical characteristics, moisture content, and any 
observed evidence of contamination) recorded onto a Sample/Core Log.  The 
Sample/Core Logs for each sampled interval are provided in Appendix A.

Quality Assurance (QA)/Quality Control (QC) samples were collected during the soil 
sampling.  Duplicate samples were collected using the same collection techniques as 
conducted on the parent sample.  Trip blank, field blank, and equipment rinsate 
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samples were prepared in accordance with the QAPP and Work Plan.  All of the 
groundwater and QA/QC samples were containerized and transported to the laboratory 
in sealed coolers under proper chain-of-custody procedures.   

Soil samples were collected for laboratory chemical analysis in a phased approach 
from January 2007 through May 2007.  Soil samples were continuously collected from 
land surface to total depth utilizing a Geoprobe® at the locations (GP-SB-1 through 
GP-SB-21) shown on Figure 2.  A sediment sample (NP-SED) was collected from the 
North Pond using hand tools.  All soil samples submitted for chemical analysis were 
collected and analyzed in accordance with the procedures outlined in the approved 
QAPP.

During the initial 2007 sampling event, soil samples were collected from the following
intervals in each probehole and retained for chemical analyses:

• The soil sample collected from land surface to 2 feet below land surface (ft bls);

• The soil sample collected from 2 to 4 ft bls; and 

• A sample from any obvious stained intervals below 4 ft bls if the 2- to 4-ft bls sample 
appeared to be stained.

Additional samples were collected from areas considered “hotspots”.  These samples 
were collected to confirm the location and concentration of soils that had previously 
contained very high concentrations of arsenic, dinoseb, and toxaphene that may 
require solidification and/or stabilization.  Solidification and stabilization samples were 
collected from 27 locations (NPP-S/S-01 through NPP-S/S-06 and S/S-1 through 
S/S-21) using hand tools.  These sample locations are shown on Figure 3.  Because 
these “hotspot” areas are located in the area that is anticipated to be covered with an 
engineered cap (Figure 4), a shorter analyte list (arsenic, dinoseb, and/or toxaphene) 
was used.  However, these data have been used to supplement the delineation 
activities.

The S/S-1 through S/S-21 samples were collected in conjunction with a stabilization/
solidification study at the locations shown on Figure 3.  The analytical data collected 
during the initial soil sampling portion of the study were used for delineation purposes.

In addition to the samples collected for chemical analysis, a geotechnical investigation 
has been completed at the site.  During March and April 2007, geotechnical sampling 
was conducted with a drill rig in the vicinity of SWMU 2 to support a slope stability 
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study of the area (LF-B-1 through LF-B-14) shown on Figure 3.   Five borings 
(GP-SB-22 through GP-SB-26) were also advanced within the North and South Plants 
to help locate the top of the Byram Marl.  These borings were conducted with a 
Geoprobe® rig.  

While the main purpose of this sampling event was to collect soil samples for 
geotechnical analysis, six soil samples were collected and sent to a laboratory for 
chemical analyses.  These were the only samples collected using a drill rig with hollow-
stem augers and split-spoon samplers or Shelby tubes.  The samples were collected in 
accordance with the drill rig sampling procedures detailed in the QAPP.   

3.5 Property Groundwater/Aquifer Characteristics

Prior to collecting groundwater samples, static water level measurements were 
recorded in all wells and piezometers shown on Figure 5, and each well was checked 
for the presence of any free-phase material.  No free-phase product was noted during 
groundwater sampling.  The recorded static water level measurements are presented 
in Tables 1 and 2.  Figures 6 and 7 are potentiometric maps generated from the 
measurements.  

Groundwater samples were collected from 36 monitor and recovery wells, 7 temporary 
wells, and 2 unknown wells that were identified as SPUW (sampling point unknown 
well) and RRUW (railroad unknown well).  The Work Plan specified that existing wells 
would be purged of five times the well volume, or to dryness.  All of the wells were 
purged with a high volume pump.  Most of the wells were purged to dryness before five 
well volumes were obtained.  The purpose of the additional purging effort was to quasi-
redevelop existing wells that had not been sampled in several years.  The last 
sampling event was conducted by USEPA in March 2005 and only included a small 
subset of monitor wells.

A review of the results of the initial groundwater data indicated that additional 
information was needed to provide adequate delineation of groundwater conditions at 
the site.  To supplement the data collected from the existing monitor well network, 
seven new temporary wells were installed and two existing wells were resampled to 
confirm the initial data reported in May 2007. 

Groundwater samples (TP-PZ-01 through TP-PZ-07) were collected from seven 
temporary wells installed using direct push technology (Geoprobe®).  The wells were 
constructed from 0.75-inch polyvinyl chloride.  With the exception of Well TP-PZ-04, 
each temporary well was installed with a 10-foot screened interval at the bottom of the 
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well.  Temporary Well TP-PZ-04 was completed with a 15-foot screened interval at the 
bottom of the well.

Each groundwater sample was poured directly into the appropriate laboratory-provided 
sample container(s), the containers properly labeled, and placed in an ice bath within 
an insulated cooler.  Separate aliquots of groundwater were collected during purging 
from each well with a goal of stabilization prior to sampling.  Stabilization was 
determined through the field measurement of pH, specific conductance, temperature, 
and turbidity.  As each well was being purged and/or sampled, Water Sampling Logs 
and Field Parameter forms (Appendix B) were completed by sampling personnel. 

QA/QC samples were collected during the groundwater sampling events.  Duplicate 
samples were collected using the same collection techniques as conducted on the 
parent sample.  Trip blank, field blank, and equipment rinsate samples were prepared 
in accordance with the QAPP and Work Plan.  All of the groundwater and QA/QC 
samples were containerized and transported to the laboratory in sealed coolers under 
proper chain-of-custody procedures.  

Slug tests were conducted on eight wells located throughout the site.  These wells 
were selected based on their depth and spatial location.  Also, some of the wells were 
selected because hydraulic conductivity was previously calculated for these wells 
during the RFI.   

For each slug test, the initial groundwater level in the well was measured.  A pressure 
transducer was then lowered into the well.  Groundwater level measurements were 
collected until the water level in the well stabilized.  Once the groundwater level 
stabilized, the pressure transducer and data logger were activated.  A slug of known 
volume was lowered into the well rapidly.  The groundwater levels in the well were 
allowed to stabilize.  Once stabilized, the slug was rapidly removed from the well.  The 
groundwater level was allowed to stabilize again.  The pressure transducer and data 
logger were then removed from the well.  The data were downloaded from the data 
logger and analyzed using the AQTESOLV software.  The slug test data are included 
in Appendix C.

3.6 Human/Target Population Surveys

The geographic center of the former process area of the site is located at 
32° 17’ 41.29” N and 90° 54’ 15.33” W.   This location and the former process area 
site boundaries were used in the database searches discussed below.



Mississippi Bluffs/2656.1/R/8/egp 8

F

I

N

A

L

Site Characterization 
Report
Former Vicksburg Chemical 
Company
Vicksburg, Mississippi
Agency Interst No. 1766

Information on the population near the site was obtained from the Mississippi 
Automated Resource Information System (MARIS) website.  The MARIS website has 
links to various state and federal databases.  The demographics information reported 
in Section 4.7 was obtained from the U.S. Census Bureau’s 2000 Blocks and 
2000 Block Numbering Areas/Tracts databases.  Local zoning information was 
obtained from the City of Vicksburg’s Geoportal website.  The MARIS and City of 
Vicksburg websites were accessed in December 2007.  Information was not included 
for land located west of the Mississippi River in Louisiana, although a 2-mile radius 
from the site extends into Louisiana.

3.7 Area Water Well Surveys

A records review was conducted using the geographic center of the site to determine 
information on area water wells.  Information was obtained from the following 
databases accessed through the MARIS websites: Mississippi Department of Health 
Wells, Mississippi Office of Land and Water Resources Permit Wells, U.S. Geological 
Survey (USGS) Public Wells, and USGS Private Wells.  Of these four databases, only 
the Mississippi Office of Land and Water Resources and USGS Public Wells 
databases had information on wells located within a 2-mile radius of the site.   
Information was not obtained for wells located west of the Mississippi River in 
Louisiana, although a 2-mile radius from the site extends into Louisiana.

3.8 Ecological Target Surveys

The ecological checklist was completed using information obtained from USEPA 
sampling conducted at the site in 2005, the RFI Report, ARCADIS’ activities on site in 
2007, and document reviews.  The completed ecological checklist is included in 
Appendix D.

4. Property Physical Characteristics

The former Vicksburg Chemical plant was situated on approximately 65 acres located 
in the southwest portion of the City of Vicksburg.  The plant was located within the 
approximately 535 acres encompassed within the property boundary.  The property 
physical characteristics discussed below pertain only to the portion of the site that has 
been investigated within the 65-acre former plant boundary.
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4.1 Source Area Physical Characteristics

The site formerly contained equipment used in the manufacture of pesticides and 
herbicides.  Presently, the entire South Plant is being demolished.  Portions of the 
North Plant are being demolished; however, structures will remain in place in the 
North Plant for the continued operation of Harcros.  The scope of the demolition 
includes removing structures and concrete foundations to 1 foot or less above the 
surrounding grade.  Most of the underground piping and all of the concrete slabs will 
remain in place.  The final remedy will be constructed on the grade remaining after 
demolition activities are completed.

4.2 Impacted Surface Water and Sediments

Stouts and Hennesseys bayous are small bayous located adjacent to the eastern and 
southern property boundaries.  There is an approximately 20-foot decrease in 
elevation from the site property to the bayous.  The wetted surface of Stouts Bayou 
and Hennesseys Bayou was less than 20 feet across when observed during site 
activities.  Both of these bayous appear to be shallow in the vicinity of the site.  The 
depth for these bayous in the vicinity of the site is approximately 5 feet. 

4.3 Regional Geology

Vicksburg is situated on the boundary of two distinct geological provinces. To the west 
lies the Mississippi River alluvial plain, an area of low relief stretching 80 miles to 
Monroe, Louisiana. The alluvial plain consists of Pleistocene (Ice Age) and recent 
deposits of clay, silt, sand, and gravel that were laid down by the Mississippi River as it 
meandered across this broad floodplain. Many different depositional environments are 
found within the valley. To the east lie the uplands and rolling hills of the Gulf Coastal 
Plain that overlies sedimentary rocks and soils of Tertiary age. The Bluff Hills 
escarpment to the west of Vicksburg provides an abrupt transition in topography from 
the alluvial plain by rising 100 to 200 feet above the alluvial plain. 

The Vicksburg geology contains unconsolidated sediments of Cretaceous to 
Quaternary age and the sediments thicken in the structural trough toward the axis of 
the Embayment and the Gulf of Mexico. The most conspicuous deposit from the 
Quaternary age in the Vicksburg area is loess, a windblown silt derived from the 
Mississippi River floodplain during glacial times. Loess of the Lower Mississippi Valley 
area is contiguous with an extensive blanket in the central United States and 
together forms one of the largest blankets in the world. Deposits are present east of 
the alluvial valley as an essentially continuous 30- to 60-mile wide veneer from the 
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Cairo area south to below Baton Rouge. It is in this area that it reaches its maximum 
thickness of more than 75 feet and has the most prominent outcrops. Loess is also 
present as a much thinner (10 feet or less) veneer in a narrow band. Red clay sand 
and gravel of Pliocene or Pleistocene age underlie the loess at Vicksburg. Exposures 
of the red clay sand occur near the base of the loess cuts along Interstate 20 just east 
of Vicksburg. 

Five formations of Oligocene age form a narrow outcrop band that trends 
northeastward from the uplands northwest of Sicily Island across the alluvial valley 
area to the uplands in southwestern Mississippi. All formations are prominently 
exposed in the banks of the Mississippi River and the bluffs to the east from about 
20 miles northeast of Vicksburg to several miles south of that city. Over that distance, 
it drops in elevation by about 100 feet but plunges steeply southward into the 
subsurface thereafter.

The report Hydrogeology, model description, and flow analysis of the Mississippi river 
alluvial aquifer in Northwestern Mississippi by USGS and Geomorphology and 
quaternary geologic history of the lower Mississippi valley by Roger T. Saucier provide 
regional geological information for the Vicksburg area.  They also include some 
relevant information on the various deposits near the Vicksburg area summarized in 
the following section. 

4.4 Property Geology

The Bluff Hills west of Vicksburg provide a steep increase in topography by rising 
100 to 200 feet above the alluvial plain. The bluff ridges define surface water and 
groundwater divides. As a result, the groundwater flow system in the bluff highland is 
separated from the Mississippi River alluvial plain and is dictated by the local hydraulic 
features, such as local recharge, surface water, etc.

The Pleistocene loess and fluvial deposit formation underlying Vicksburg Chemical 
form a water-bearing unit. This unit overlies the Byram Marl. The argillaceous, 
massive, and medium-dense character of the marl inhibits any significant movement of 
water through this unit. Therefore, the marl serves as the bottom of the shallow 
confined aquifer. Deeper and more productive aquifers such as the Forrest Hill 
existing below are hydraulically separated from the shallow groundwater aquifer by the 
Byram Marl formation. The clayey fill material placed atop the loess inhibits the vertical 
migration of the groundwater. 
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Geologic cross sections developed from site investigations are provided as Figures 8
through 16. From these cross sections, it can be clearly seen that the major formation 
on top of the relatively impermeable Byram Marl consists primarily of silt, clayey silt with 
discontinuous deposits of low permeable materials, such as clay, silty clay, and sandy 
clay. Immediately below the loess, a thin layer (1 to 2 feet) of sandy clay is present. 
This may indicate the presence of the fluvial deposit underlying the massive loess 
formation. Due to the discontinuous and heterogeneous character of the formation, the 
shallow unit is considered to be one hydrogeologic unit, about 40 feet thick, which 
consists primarily of the loess formation, with discontinuous clayey contents and, to a 
lesser extent, sandy contents.  A structure map is included as Figure 17.

4.5 Property Soil and Vadose Zone Characteristics

The physical properties of the majority of the soil on site were not investigated.  
However, geotechnical sampling was conducted through SWMU 2 due to the lack of 
historical information regarding the original contours of this area prior to being put in 
service as a landfill.  These data will be incorporated into the final remedy for 
SWMU 2.  The usage of these data is not recommended to characterize any area 
other than the landfill itself.

4.6 Property Groundwater/Aquifer Characteristics

On January 29, 2007, and October 19, 2007, water level measurements were 
collected from all of the on-site wells.  The data collected were used to generate 
potentiometric surface maps of groundwater conditions (Figures 6 and 7).  There was 
one off-site well (Well MW-3) shown on maps presented in the RFI Report that was not 
found.  In addition, two wells were found that were not shown on previous maps.  
These wells were designated SPUW and RRUW.  Water levels were collected from 
these wells.  

Previous hydrogeologic data presented in URS reports indicated that there are two 
groundwater zones at the site that are interconnected in some areas.  Groundwater 
was depicted as flowing toward Stouts Bayou in the previous RFI Report.  Stouts 
Bayou is located southeast of the site.  Cross sections generated by incorporating RFI 
data with the data collected in 2007 by ARCADIS indicate that there is one permeable 
zone located above the Byram Marl structure.  At various on-site locations, this zone is 
interspersed with low permeable material as shown on the cross-sectional maps 
(Figures 8 through 16).  
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Slug tests were conducted on eight wells located throughout the site.  These wells were 
selected based on their depth and location within the site.  Also, some of the wells were 
selected because hydraulic conductivity was previously calculated for these wells during 
the RFI.  The results of the slug tests indicate that hydraulic conductivity at the site 
ranges from 0.0068 foot per day in the South Plant to 1.274 feet per day in the 
North Plant.  These K values compare favorably with the values reported during the RFI.  
The slug test data are included in Appendix C.   

4.7 Human/Target Population Surveys

A review was conducted of 2000 Census Bureau General Demographic statistics for 
the ten census blocks (approximately 2 square miles of land near the site) in which the 
city of Vicksburg data are contained.  At that time, the city of Vicksburg had a 
population of approximately 26,000.  The population density in the immediate vicinity of 
the site is 176.7 persons per square mile.  Although the median age for residents of the 
entire city is close to the national median age at 34.3, the median age for those living in 
the site area is approximately 44.1. Approximately 79.8 percent of residents near the 
site own their home, with 17.5 percent renting.  This is a higher ownership percentage 
than in the city of Vicksburg and nationally.  

According to the City of Vicksburg GeoPortal website, the predominant zoning in 
the vicinity of the site is industrial. To the west along Warrenton Road there are
residential and commercial properties that extend along the Mississippi River. To 
the north are residential areas.  Moving east from the site to the north is a light 
industrial area with commercial and residential properties along the west side of 
US Highway 61.

Land use generally follows the zoning as described; however, a review of aerial 
photography of the immediate area shows that the undeveloped land has a forest land 
cover with some significant agriculture approximately 1 mile southwest of the site along 
US Highway 61.  These lands extend westward to the Mississippi River. 
Approximately 70 percent of the immediate area around the site is undeveloped and 
covered with trees.  

4.8 Area Water Well Surveys

Five water wells were located within a 2-mile radius of the site.  Two wells were listed 
in the USGS Private Wells database.  Wells 4127 and 4242 are used for domestic 
purposes.  These wells are located east of the site, across Stouts Bayou.  Three wells 
were listed in the Mississippi Office of Land and Water Resources Wells database.  
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Wells 17656, 15977, and 14347 are permitted for commercial, industrial, and other
use, respectively.  All of these wells are located along the eastern bank of the 
Mississippi River.  The distance from the plant boundary to the nearest well (4127) is 
approximately 0.86 mile.  None of the located wells are likely to be impacted by site 
activities.  All of the wells are shown on Figure 18.

4.9 Ecological Target Surveys

The ecological checklist indicates that, due in part to the use of the property as a 
chemical manufacturing facility and the physical characteristics of the adjacent 
surface water bodies, the site would not be considered valuable habitat.  During 
the completion of the ecological checklist, chemical concentrations detected in 
surface water bodies and sediment sampling conducted by USEPA in 2005 were 
evaluated to determine the impact that plant operations may have had on the 
adjacent surface water bodies.  A review of the data indicated that the reported 
concentrations were below applicable USEPA and MDEQ regulatory standards, or 
comparable to naturally occurring concentrations.  The ecological checklist is included 
in Appendix D.

5. Nature and Extent of Contamination

Potential source areas were defined in the North and South Plants.  These areas were 
based on known process and/or material storage areas.  Potential source areas were 
evaluated and/or investigated as part of the RFI evaluation of on-site SWMUs.  
Former process operations and possible undocumented historical surface spills were 
the most likely causes of the investigated impacts to soil and groundwater.

5.1 Sources and Source Areas (On Site and Off Site)

In the Baseline Site Conceptual Exposure Model (BSCEM) included in Appendix E, 
the primary sources of chemicals of concern (CoC) detected in soil and groundwater 
originated from historical operations.  Site CoC were selected based on the analyses 
conducted during the RFI.  The CoC approved by MDEQ for soil, storm water, and 
groundwater are listed below:

• Volatile organic compounds (VOCs) included in Appendix IX;

• Selected semivolatile organic compounds (SVOCs) including acetophenone, 
atrazine, bis(2-ethylhexyl)phthalate, cyanazine, 4-nitrophenol, and 
pentachlorophenol;
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• Toxaphene;

• Dinoseb; and

• Arsenic.

Soil and groundwater isoconcentration maps indicate that the highest CoC 
concentrations are located on site.  This indicates that the soil and groundwater 
contamination originated from on-site sources.  This is consistent with the BSCEM.

5.2 Soils and Vadose Zone

5.2.1 Soil Sampling

Soil samples were collected from 27 locations.  These locations were chosen to assess 
the extent of soil concentrations detected in the RFI for the purpose of determining the 
limits of an engineered cap.  This sampling program was not meant to duplicate RFI 
efforts or to be a full site evaluation.  All samples were submitted to Pace Analytical, 
Inc. (Pace), in St. Rose, Louisiana, for analysis using the following USEPA SW-846
approved methods: 

• VOCs by Method 8260;

• Organochlorines by Method 8081 (Pesticides) and 8151 (Herbicides);

• SVOCs by Method 8270; and

• Metals (Total) by Method 6010.

The soil analytical data and QA/QC data are summarized in Tables 3 through 7.  
Several VOCs, SVOCs, metals, and/or organochlorines were detected in soil.  All of 
the detected soil concentrations are shown on Figure 19.

Soil sample results were compared to MDEQ Tier 1 Target Remediation Goals (TRGs)
for restricted use in accordance with the QAPP.  Arsenic and toxaphene had the most 
exceedances of Tier 1 TRGs of 3.82 milligrams per kilogram (mg/kg) and 5.2 mg/kg, 
respectively.  At the site, 11.8 mg/kg is used as the arsenic regulatory standard.  This 
standard is based on the 95 percent upper confidence limit of the mean of the 
background concentration.  All of the detected concentrations above MDEQ Tier 1 
TRGs for restricted use are shown on Figure 20.  
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Soil sample results were compared to MDEQ Tier 1 TRGs.  A summary of pertinent 
data for compounds detected in soil is provided in the table below:

Compound

Detected 
Concentration 

(mg/kg) Number 
of 

Occurrences

Restricted 
Tier 1 
TRG

(mg/kg)

Number
of 

Detections 
Exceeding 

TRGMinimum Maximum

VOCs

1,2,4-Trimethylbenzene 0.00131 J 281 5 102,000 0

1,3,5-Trimethylbenzene 0.00081 J 99.1 4 436 0

2-Butanone (MEK) 0.0105 0.222 5 84.5 0

Acetone 0.0113 0.109 10 104,000 0

Atrazine 0.419 13,800 2 25.8 1

Benzene 0.00144 J 0.00383 J 5 1.36 0

Carbon disulfide 0.00121 J 0.00835 2 7.97 0

Carbon tetrachloride 0.00598 4,830 6 0.569 2

Chloroethane 0.00499 0.00499 1 1,970 0

Chloroform 0.0474 15.9 3 0.478 1

Cyanazine 14,200 14,200 1 6.81 1

Ethylbenzene 0.000971 J 39.7 6 395 0

Iodomethane 0.00101 J 0.00101 J 1 NAV 0

m&p-Xylene 0.00177 J 142 7 461 0

o-Xylene 0.000824 J 119 6 413 0

Toluene 0.000952 J 0.00931 27 38 0

trans-1,2-Dichloroethene 0.00477 0.00477 1 3,070 0

Trichloroethene 0.0271 0.225 3 7.92 0

Vinyl chloride 0.0952 0.118 2 0.939 0
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Compound

Detected 
Concentration 

(mg/kg) Number 
of 

Occurrences

Restricted 
Tier 1 
TRG

(mg/kg)

Number
of 

Detections 
Exceeding 

TRGMinimum Maximum

SVOC

bis(2-Ethylhexyl)phthalate 2.21 2.21 1 409 0

Metals

Arsenic 0.597 J 295 35 11.8 5

Organochlorine

Dinoseb 0.463 8,400 7 204 1

Toxaphene 0.12 939 20 5.2 9

J Estimated value.
mg/kg Milligram per kilogram.
NAV Not available.
SVOC Semivolatile Organic Compound.
TRG Target Remediation Goal.
VOC Volatile Organic Compound.

The purpose of the comparison to MDEQ Tier 1 TRGs is to ensure that potential 
corrective action (i.e., an engineered cap) will encompass all of the areas above 
these standards.  Based on a review of the locations sampled, the preliminary limits 
of the proposed corrective action activities for soil have been defined horizontally 
and vertically.  Figure 4 shows the preliminary areal extent of the proposed engineered 
cap.  

ARCADIS conducted a review of the data presented above.  The following 
observations were made:  1) based on frequency of occurrence, arsenic had the most 
detections; and 2) the maximum concentrations of arsenic, chloroform, cyanazine, 
dinoseb, and toxaphene exceeded the regulatory standards for these compounds.  
The following paragraphs discuss these observations and their implications for 
remediation.

Arsenic was detected in 35 samples.  However, most of the arsenic results were below 
regulatory limits and/or background levels. 
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For the sample locations investigated in 2007, arsenic, chloroform, cyanazine, dinoseb, 
and toxaphene maximum concentrations that exceed the regulatory standards or 
background concentrations were localized.  High arsenic and toxaphene concentrations 
were observed in surface samples collected near former process or stockpile areas.  
The other compounds were measured at high concentrations in the SWMU 2 landfill.  
The concentration of chemicals detected in the SWMU 2 landfill is expected based on its 
historical use as a repository for the storm water pond sludges and other waste 
materials.

5.2.2 Stabilization Sampling

In conjunction with the soil sampling activities, a stabilization study was conducted on 
soil samples collected from the site.  The stabilization samples were collected from 
former process areas where spills and/or leaks could have occurred while the site was in 
operation.  The purpose of the stabilization study was to determine the suitability of the 
soil material for in-place stabilization prior to the installation of an engineered cap over 
the areas of concern. 

For the stabilization testing, soil samples were collected from the areas with the 
highest arsenic (S/S-01 0-2), dinoseb (S/S-14 0-2), and toxaphene (S/S-11 0-2) results 
reported in the 2007 stabilization sampling.  These samples were submitted to Pace 
for Synthetic Precipitation Leaching Procedure (SPLP) testing.  The results of the 
SPLP testing included in Tables 4 and 5 demonstrated that arsenic and dinoseb leached 
from the soil at concentrations of 0.591 milligram per liter (mg/L) and 0.972 mg/L, 
respectively.  These concentrations exceed applicable groundwater standards for this 
site.  The sample analyzed for toxaphene did not have any detectable toxaphene in the 
leachate (<0.002 mg/L); therefore, it was excluded from further analyses.  

Further analysis conducted by ARCADIS’ Treatability Laboratory in Durham, 
North Carolina, indicated that a significant amount of naturally occurring iron is 
present in the soil at the site.  An iron and arsenic analysis was conducted on a sample 
obtained from the area with the highest arsenic concentrations measured during the 
2007 sampling. This sampling was conducted in a former process area that used 
arsenic as a raw material.  The results indicate approximately 26 times more iron than 
arsenic is present on a molar basis.  Dzombak and Morel (1990, Surface Complexation 
Modeling) determined that a minimum molar ratio of 6:1 (iron:arsenic) was required to 
sorb mobile arsenic and account for competing surface reactions.  Although the arsenic 
in this area is presently a solid and will be located just below the surface of an 
engineered cap, any mobilized arsenic is expected to be sequestered by the iron 
minerals in the soil.  
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Based on the dinoseb results, various percentages of activated carbon, Class C fly ash, 
and Portland cement were added to soil samples collected from the same areas where 
soil was collected for SPLP dinoseb analyses.  The molded soil samples with added 
reagents were tested by Ardaman and Associates, Inc., a geotechnical laboratory 
located in Baton Rouge, Louisiana, for unconfined compressive strength (UCS) by 
ASTM International Method D2166 after 3 days of curing time.  All of the soil samples
exceeded the 8 pounds per square inch (psi) criterion established for the UCS testing.  
This criterion is based on the soil strength required to support the weight of an 
engineered soil cap.

Subsequent SPLP testing of the material remaining after the UCS testing indicated that 
more than one soil/reagent mixture would retard the leaching of dinoseb.  The 
2.5 percent activated carbon mixture would require the least amount of reagent of the 
reagents tested.  Stabilization with this mixture will be proposed in a subsequent 
corrective action plan (CAP) document.

5.2.3 Solidification Sampling

In conjunction with the soil sampling activities, a solidification study was conducted on 
soil/sludge samples collected from the North Pond.  The North Pond area, designated 
SWMU 23 in the RFI, is comprised of an unlined pond and the surrounding area located 
in the North Plant.  This pond was used to neutralize acidic wastewater from the 
potassium nitrate production process.  The neutralization was accomplished through the 
introduction of limestone into the pond water.  Toxicity characteristic leaching procedure 
(TCLP) testing was performed on the pond sludge during the RFI in November and 
December 1993.  The TCLP analysis determined that the sludge was nonhazardous.  
The purpose of the solidification study was to determine if the pond sludge was suitable 
for transport and consolidation into the SWMU 2 landfill.  Once incorporated into the 
landfill, the material would have to be strong enough to support the weight of an 
engineered cap.

For the solidification testing conducted in 2007, a sludge sample (NP-SED) was 
collected from the bottom of the North Pond and analyzed for the site-specific list of 
CoCs by Pace.  No concentrations were reported above MDEQ Tier 1 TRGs for 
restricted soil use.  Based on the analytical results, subsequent solidification study 
testing focused on the strength of the material.

Initial strengths of the native pond sludge material could not be obtained because the
material could not be molded for UCS testing.  The pond sludge was amended with 
various percentages of Class C fly ash and Portland cement to impart strength to the 
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material.  After 3 days of curing time, UCS analyses were performed on the 
sludge/reagent mixtures.  The results of the UCS testing indicated that all of the 
mixtures exceeded the 8-psi criterion established for the UCS testing.  This criterion 
is based on the soil strength required to support the weight of an engineered soil cap 
once it is transported to the landfill for consolidation.  The 15 percent fly ash and 
5 percent Portland cement mixture would require the least amount of reagent.  The 
cost of solidification with these two reagents will be compared during the preparation 
of the solidification work plan.  The more economical reagent will be proposed for the 
solidification of the pond sludges in a subsequent document.

5.3 Storm Water

Storm water samples were collected from the 22 locations shown on Figure 21.  All 
samples were submitted to the laboratory for analysis using the following SW-846 or 
USEPA-approved methods:

• VOCs by SW-846 Method 8260;

• Organochlorines by SW-846 Method 8081 (Pesticides) and 8151 (Herbicides);

• SVOCs by SW-846 Method 8270; 

• Metals (Total and Dissolved) by SW-846 Method 6010;

• pH by USEPA Method 150.1;

• Total Dissolved Solids by USEPA Method 160.1;

• Total Suspended Solids by USEPA Method 160.2;

• Chloride by USEPA Method 325.3; 

• Fluoride by USEPA Method 340.2;

• Ammonia by USEPA Method 350.1;

• Nitrate-Nitrite by USEPA Method 353.2;

• Phosphorous by USEPA Method 365.4;
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• Sulfate by USEPA Method 375.4; 

• Biological Oxygen Demand (5-day) by USEPA Method 405.1; and 

• Chemical Oxygen Demand by USEPA Method 410.1.

The storm water analytical data and associated QA/QC data are summarized in 
Tables 8 and 9.  Several VOCs, SVOCs, organochlorines, metals, and general 
chemistry parameters were detected in storm water.  The following table provides a 
range of concentrations for the compounds detected in storm water:

Compound

Detected 
Concentration 

(mg/L) Number 
of 

OccurrencesMinimum Maximum

VOCs

Acetone 0.0144 J 0.0309 J 7

Bromodichloromethane 0.0132 J 0.0132 J 1

Bromoform 0.00187 J 0.00187 J 1

Carbon tetrachloride 0.00085 J 0.0273 5

Chloroform 0.00069 J 0.0494 6

Dibromochloromethane 0.0112 J 0.0112 J 1

Methylene chloride 0.0216 J 0.0323 J 11

Trichloroethene 0.00232 J 0.0425 6

SVOC

bis(2-Ethylhexyl)phthalate 0.00882 J 0.0146 5

Metals

Arsenic (Total) 0.00842 J 0.0434 18

Arsenic (Dissolved) 0.00583 J 0.0345 J 19

Organochlorine

Dinoseb 0.0234* 0.6 3**

Toxaphene 0.00691 0.00691 1

General Chemistry

Chemical Oxygen Demand 6 71 22

Chloride 16.4 J 146 J 22
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Compound

Detected 
Concentration 

(mg/L) Number 
of 

OccurrencesMinimum Maximum

Fluoride 0.16 1.1 16

Nitrate-Nitrite 0.555 529 16

Nitrogen (Ammonia) 0.102 J 535 J 15

pH 6.37 s.u. 9.72 s.u. 22

Phosphorous 0.117 9.26 20

Sulfate 1 40.6 6

Total Dissolved Solids 80 1440 22

Total Suspended Solids 4 224 20
* Because the minimum detected concentration was qualified as rejected, this value represents the 

lowest useable detection.
** This value represents the total number of dinoseb detections deemed useable.  An additional five 

detections were qualified as rejected during the data validation process.  
J Estimated value.
mg/L Milligram per liter.
s.u. Standard units.
SVOC Semivolatile Organic Compound.
VOC Volatile Organic Compound.

All of the detected storm water concentrations are shown on Figures 22 through 24.  
The reported concentrations will be compared to regulatory limits once established by 
MDEQ for this site.

In accordance with the procedures presented in the QAPP, storm water samples were 
collected from various sheet flow locations, sumps, SWMU 3 impoundments, and the 
storm water outfall.  The samples were collected during a storm water event of 
sufficient intensity and duration to collect representative samples.  Pyrex dippers and 
disposable polyethylene bailers were used in the collection of storm water samples.  
Once filled, the containers were properly sealed, labeled, and placed in an ice bath 
within an insulated cooler.

QA/QC samples were collected during the storm water sampling.  Duplicate samples 
were collected using the same collection techniques as conducted on the parent 
sample.  Trip blank, field blank, and equipment rinsate samples were prepared in 
accordance with the QAPP and Work Plan.  All of the storm water and QA/QC samples 
were containerized and transported to the laboratory in sealed coolers under proper 
chain-of-custody procedures.  
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5.4 Groundwater

In 2007, groundwater samples were collected from 41 monitor wells, temporary wells, 
and piezometers.  All samples were submitted to Pace for analysis using the following 
USEPA SW-846 approved methods: 

• VOCs by Method 8260;

• Organochlorines by Method 8081 (Pesticides) and 8151 (Herbicides);

• SVOCs by Method 8270; and

• Metals (Total and Dissolved) by Method 6010.

The 2007 groundwater analytical data and QA/QC data are summarized in Tables 10
and 11.  Several VOCs, SVOCs, metals, and/or organochlorines were detected in 
groundwater. The data were validated in accordance with the QAPP.  All of the 
detected groundwater concentrations are shown on Figure 25.

Groundwater sample results were compared to MDEQ Tier 1 TRGs.  However, when 
the TRG was less than the laboratory quantitative reporting limit (RL), the RL was used 
as the screening value.  The RL was used as the comparison value because it is a 
quantitative value based on the low standard in the calibration curve.  The laboratory 
was instructed to report values between the method detection limit (MDL) and the RL 
as an estimated concentration.  The MDL is a statistical calculation to determine the 
lowest value that the analytical instrument can theoretically detect.  Therefore, the MDL 
is not as reliable as the RL for determining quantitative values.  The comparisons made 
in the table below are based on the RL.  The MDLs are listed in the analytical reports 
contained in Appendix F.  The groundwater concentrations that exceed MDEQ Tier 1 
TRGs are shown on Figure 26.  A summary of pertinent data for the compounds 
detected in groundwater in 2007 is provided in the table below:

Compound

Detected 
Concentration 

(mg/L)
Number of 

Occurrences 
(41 Total 

Locations)

Tier 1 
TRG 

(mg/L)

Number of 
Detections 
Exceeding 

TRGMinimum Maximum

VOCs

1,1,1,2-Tetrachloroethane 0.00158 J 0.00158 J 1 0.005* 0

1,1,2-Trichloroethane 0.00124 J 0.122 J 3 0.005 2
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Compound

Detected 
Concentration 

(mg/L)
Number of 

Occurrences 
(41 Total 

Locations)

Tier 1 
TRG 

(mg/L)

Number of 
Detections 
Exceeding 

TRGMinimum Maximum

1,1-Dichloroethane 0.00317 J 0.0224 J 2 0.798 0

1,1-Dichloroethene 0.00089 J 0.00089 J 1 0.007 0

1,2-Dichloroethane 25.2 25.2 1 0.005 1

1,2,4-Trimethylbenzene 0.201 0.201 1 0.0123 1

1,3,5-Trimethylbenzene 0.0764 0.0764 1 0.0123 1

2-Butanone 0.0697 0.0697 1 1.91 0

Acetone 0.0234 0.0344 3 0.608 0

Benzene 0.00061 J 0.00096 2 0.005 0

Bromodichloromethane 0.0132 0.124 2 0.005* 2

Bromoform 0.0009 J 0.171 3 0.00848 2

Carbon Tetrachloride 0.00066 17.2 3 0.005 2

Chloroform 0.00066 J 11.2 13 0.005* 7

Dibromochloromethane 0.00863 0.07 J 2 0.005* 2

Ethylbenzene 0.134 0.134 1 0.7 0

m&p-Xylene 0.139 0.139 1 12.2 0

Methylene chloride 0.00161 0.00161 1 0.005 0

o-Xylene 0.0671 0.0671 1 12.2 0

Tetrachloroethene 0.00168 J 0.0018 2 0.005 0

Trans-1,2-Dichloroethene 0.00466 0.00466 1 0.1 0

Trichloroethene 0.00256 J 0.15 J 6 0.005 5

Vinyl Chloride 0.00387 0.00387 1 0.005 0

SVOCs

Acetophenone 0.00382 J 0.00382 J 1 0.01* 0

Atrazine 0.223 0.223 1 0.01 1

bis(2-Ethylhexyl)phthalate 0.0105 0.0106 2 0.01* 2

Pentachlorophenol 0.0101 J 0.0203 3 0.01* 3

Metals

Arsenic (Total)MCL 0.0154 0.415 38 0.05 29

Arsenic (Dissolved) MCL 0.00748 0.366 35 0.05 24
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Compound

Detected 
Concentration 

(mg/L)
Number of 

Occurrences 
(41 Total 

Locations)

Tier 1 
TRG 

(mg/L)

Number of 
Detections 
Exceeding 

TRGMinimum Maximum

Organochlorine

Dinoseb 0.00883 14.4 8 0.007 8
*Screening value used is the Reporting Limit.
J Estimated value.
MCL Maximum contaminant level.  Note:  While the Mississippi Department of Environmental Quality 

Tier 1 TRG for arsenic is 0.05 mg/L, the U.S. Environmental Protection Agency mandated MCL for 
arsenic is 0.01 mg/L.  The arsenic evaluation presented in this document uses the MCL as the 
limiting standard.  When compared to the MCL, six arsenic results reported for the 2008 
groundwater sampling event exceeded the MCL.

mg/L Milligram per liter.
SVOC Semivolatile Organic Compound.
TRG Target Remediation Goal.
VOC Volatile Organic Compound.

Several samples were analyzed at dilutions due to elevated concentrations of one or 
more compounds.  The non-detect compounds were reported at the lowest technically 
achievable RL.  However, some of the compounds were reported from the dilutions 
resulting in elevated non-detect values.  The elevated detection limits primarily 
occurred in Wells MW-12C and PZ-22B. 

ARCADIS conducted a review of the 2007 groundwater data.  The following
observations were made:  1) based on frequency of occurrence, arsenic is potentially 
the most widespread contaminant in groundwater at the facility; 2) a comparison of 
the analytical results for carbon tetrachloride, chloroform, and dinoseb to their Tier 1 
TRG values indicates that the maximum sample results greatly exceeded their 
respective regulatory levels; and 3) common laboratory contaminants acetone, 
methylene chloride, bis(2-ethylhexyl)phthalate, and toluene were detected in some 
samples.  The following paragraphs discuss these observations and their implications 
for remediation.

Thirty-nine total arsenic and 38 dissolved arsenic samples were collected from the 
monitor wells, permanent piezometers, and temporary piezometers.  Of the 
77 samples analyzed for arsenic, only 11 samples (4 total and 7 dissolved) had 
concentrations below the USEPA maximum contaminant level (MCL) of 0.01 mg/L.  
These arsenic samples were analyzed by USEPA SW-846 Method 6010.  Figure 27
shows the extent of arsenic occurring above the USEPA MCL.  

The analytical results indicated several wells (MW-10C, MW-12C, PZ-20B, and 
PZ-22B) did report concentrations for carbon tetrachloride, chloroform, and dinoseb 
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that exceeded the TRG for each of these compounds.  Due to the levels of the 
exceedances, ARCADIS developed an isoconcentration map for these compounds.  
As shown on Figure 28, the lateral extent of the highest concentrations of these 
contaminants is confined to two areas.  

Acetone, bis(2-ethylhexyl)phthalate, methylene chloride, and toluene were reported in 
some samples at levels above their TRGs.  However, these compounds were also 
detected in various QA/QC samples.  In addition, all four of these compounds are 
considered common laboratory contaminants.  Due to the problems with the QA/QC 
samples for these compounds, the concentrations that were reported are not 
considered valid exceedances of the TRG. Further discussions of the data validation 
conducted on these results and the usage of these data are included in Section 8.6.

In March 2008, a second set of groundwater samples was collected from the wells 
installed during the RFI.  The samples were sent to Pace for analysis.  A review of the 
arsenic data from the 2Q07 sampling indicated some inconsistencies in concentrations 
based on historical site operations.  Therefore, arsenic was analyzed by the newer 
Method 6020 for the 2008 sampling.  Method 6020 was used to minimize potential 
interference with quantitation of arsenic in groundwater.  All of the other analytical 
procedures were the same as the 2007 sampling.  Six wells were sampled for arsenic 
only.  Samples from 21 wells were analyzed for the complete list of CoC presented in 
Section 5.  The sample results from the 2008 sampling effort are included in Tables 10 
and 11 and shown on Figures 29 and 30.

Another difference between the 2007 and 2008 sampling was a change in sampling 
procedures.  The 2007 groundwater samples were collected using well pumps and 
bailers.  Low-flow sampling procedures were utilized to collect the 2008 samples.  The 
groundwater samples collected in 2008 followed the procedure outlined in the QAPP 
for low-flow sampling.

The purpose of this sampling event was to determine the representativeness of the 
2007 data.  Most of the sample results reported for the 2008 sampling event were 
similar to the concentrations measured in 2007.  The greatest decreases in 
concentration were reported for Well MW-12C.  In 2007, carbon tetrachloride, dinoseb, 
and trichloroethene were reported at concentrations of 17.2, 14.4, and 0.15 J mg/L for 
MW-12C.  In 2008, carbon tetrachloride, dinoseb, and trichloroethene were reported at 
concentrations of 9.14, 3.17, and 0.0295 J mg/L for the duplicate sample for MW-12C.  
Lower values were reported for the parent samples.  Groundwater modeling and the 
evaluation of remedial options were conducted using the 2007 data because these 
data are more conservative than the 2008 data.  
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5.5 Surface Water and Sediments

Surface water and sediment samples were not collected by ARCADIS.  USEPA 
contracted the collection of surface water and sediment samples from Stouts Bayou 
and Hennesseys Bayou in 2005.  From March 28, 2005, to April 2, 2005, USEPA’s 
Superfund Technical Assessment and Response Team collected surface water and 
sediment samples from Stouts Bayou, Hatcher Bayou, Hennesseys Bayou, and 
unnamed tributaries in the vicinity of the site.  ARCADIS was provided with a copy of 
the March 21, 2005, “Site-Specific Sampling Plan” and laboratory data. ARCADIS 
has used these data under the assumption that the data are appropriate, valid, and 
usable for characterization of these water bodies.  

A table of the constituents that were reported above detection limits during the USEPA 
sampling is included in Appendix D.  Also included in Appendix D are copies of 
surface water and sediment sample location descriptions from the USEPA work plan 
and copies of the analytical report pages provided to ARCADIS.  

To determine if concentrations of CoC detected in surface water or sediments
constitute a current release and to determine the potential for any  human health 
effects, a screening evaluation of surface water and sediment sampling results was 
conducted using conservative MDEQ Tier 1 TRGs, USEPA Water Quality Criteria, 
and background comparisons.  

For comparison purposes, surface water data were conservatively compared to 
MDEQ Tier 1 groundwater TRGs which are drinking water standards.  It is not likely 
for surface water at this site to be used for drinking water and the site is not 
designated by MDEQ as a surface water drinking water source.  Based on a 
comparison of the USEPA (2005) surface water results with MDEQ Tier 1 TRGs for 
groundwater, no CoC exceeded screening levels (Table D-1).  Additionally, surface 
water results were all less than available USEPA (2006) Water Quality Criteria 
(consumption of organism only).

USEPA (2005) sediment results indicated that concentrations of 4,4’-DDT 
(4.2 J micrograms per kilogram [µg/kg]) and 4,4’-DDE (3.7 J µg/kg) were detected at 
background location VC-SD-01 (Table D-2).  Similar concentrations of 4,4’-DDT 
(4.2 J µg/kg) and 4,4’-DDE (1.9 J µg/kg) were also observed at downstream sample 
location VC-SD-06 .  Dinoseb was detected only once in sediments and at a low 
concentration (0.023 JN µg/kg) (Table D-2).  An isolated detection of a PCB 
(Aroclor 1254) was detected at location VC-SD-08 at a concentration of 140 J µg/kg.  
However, PCBs are not site-related and the detection is likely indicative of the 



Mississippi Bluffs/2656.1/R/8/egp 27

F

I

N

A

L

Site Characterization 
Report
Former Vicksburg Chemical 
Company
Vicksburg, Mississippi
Agency Interst No. 1766

ubiquitous nature of this class of compound.  Although the highest concentration of 
lead (32 J mg/kg) occurred at downstream sample location VC-SD-06, this 
concentration was comparable to the 31 J mg/kg detected in background location 
VC-SD-01.  Total mercury concentrations of 0.19 mg/kg and 0.14 mg/kg were 
detected at VC-SD-06 and VC-SD-08, respectively.  These concentrations of 
mercury are likely representative of higher mercury concentrations in the loess 
geologic unit and are associated with agricultural use in the Mississippi Delta region 
(MDEQ 2005.  Solid-phase geochemical survey of the State of Mississippi; an atlas 
highlighting the distribution of As, Cu, Hg, Pb, Se, and Zn in stream sediments and
soils.).  Similarly, the arsenic concentration of 8 mg/kg at VC-SD-08 is likely 
representative of higher arsenic concentrations in loess agricultural belt deposits of 
the Delta region.  However, this arsenic concentration is below the site-specific 
arsenic 95 percent upper confidence limit concentration of 11.8 mg/kg used as the 
regulatory standard.  Based on a comparison of the USEPA (2005) sediment results 
with MDEQ Tier 1 TRGs for soil (unrestricted), no CoC exceeded screening levels 
(Table D-2).  

Stouts Bayou would not be considered a major fishing area because it is shallow and 
ephemeral in nature.  It does not support an abundance of large fish although young 
(small) individuals of larger species may be present.  Results of the screening 
assessment of USEPA (2005) surface water and sediment data do not indicate a 
significant release and concentrations detected are either below MDEQ and/or 
USEPA screening levels or below background levels.  Additionally, no site-related 
CoC were identified in the surface water and sediment samples that would be 
considered to be bioaccumulative constituents.  Therefore, significant food chain 
exposure would not be expected.  The surface water and sediment data are 
evaluated in Appendix D to determine the potential for ecological effects.

Based on the above review of the data, it is concluded that the activities proposed for 
this site will mitigate conditions that may adversely impact the surrounding 
environment.   

5.6 Non-Aqueous Phase Liquids 

Non-aqueous phase liquids were not encountered during groundwater sampling 
conducted by ARCADIS. 

5.7 Biological Samples

Biological sampling was not conducted during the RFI or in 2007. 
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6. Contaminant Fate and Transport

6.1 Potential Migration Routes

Primary sources of site contamination as identified in the BSCEM are historical 
operations and waste management units (Appendix E).  This is consistent with the 
contaminant concentrations depicted on the isoconcentration maps. The 
conceptual understanding of how contaminants spread at the site is that, during the 
course of operations, releases occurred to soil.  Contaminants migrated downward 
through the soil until they encountered the groundwater table.  Based on the 
potentiometric maps included as Figures 6 and 7, groundwater at the site flows 
easterly toward Stouts Bayou.  Natural groundwater head differences in the subsurface 
led to the spreading of contaminants in the subsurface.  

6.2 Contaminant Characteristics

The CoC detected above MDEQ Tier 1 TRG concentration limits are arsenic, atrazine, 
bromoform, bromodichloromethane, carbon tetrachloride, chloroform, 
dibromochloromethane, dinoseb, pentachlorophenol, toxaphene, 1,1,2-trihloroethane, 
trichloroethene, 1,2,4-trimethylbenzene, and 1,2,5-trimethylbenzene.  Of these 
compounds, arsenic, carbon tetrachloride, chloroform, dinoseb, and toxaphene have 
the highest concentrations and are the most widespread at the site.  The following 
paragraphs provide information on the most widespread CoC.

Arsenic (Chemical Abstract Service [CAS] #7740-38-2) is an inorganic metal with 
an atomic weight of 74.9 grams per mole (g/mol).  It is a suspected carcinogen that 
has the ability to contaminate groundwater.  Arsenic occurs in natural systems in the 
+3 (arsenite) and +5 (arsenate) valence states depending on pH and 
reduction/oxidation conditions.  Arsenite is more mobile and toxic than arsenate.  Due 
to its solubility, arsenic was measured in groundwater on a total and dissolved basis.  
Sorption of arsenic in the subsurface is affected by the presence and concentration of 
iron, aluminum oxides, and clays.

Carbon tetrachloride (CAS #56-23-5) is a colorless chlorinated solvent that is a
suspected carcinogen.  It has an atomic weight of 153.8 g/mol.  Carbon tetrachloride 
has a solubility of 805 mg/L of water and is considered slightly soluble.  This solvent is 
a relatively stable chemical that degrades slowly under abiotic conditions; however, it is 
subject to biodegradation processes.  It has a soil organic carbon sorption coefficient 
(Koc) of 71.  This indicates that is moves readily through soil.  Carbon tetrachloride has 
a low bioconcentration factor and is not expected to significantly bioconcentrate.
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Chloroform (CAS #67-66-3) is a colorless chlorinated solvent that is a suspected 
carcinogen.  It has an atomic weight of 119.4 g/mol.  Chloroform has a solubility of 
8,220 mg/L and is considered to be a soluble compound. It has a Koc of 45; therefore, it 
is expected to readily move through soil.  It is a by-product of the degradation of carbon 
tetrachloride.  Chloroform has a low bioconcentration factor and is not expected to 
significantly bioconcentrate.

Dinoseb (CAS #88-85-7) is a phenolic herbicide.  It is a liquid with a molecular weight 
of 240.2 g/mol.  Dinoseb has a solubility of 52 mg/L and a Koc of 120 to 124.  
Therefore, it is expected to readily move through soil.  Dinoseb has a half-life in 
sunlight of 14 to 18 days.  Dinoseb has a bioconcentration factor of 3.2 and is not 
expected to significantly bioconcentrate.

Toxaphene (CAS #8001-35-2) is a waxy, amber organic solid pesticide.  It has a 
molecular weight of 414 g/mol.  Toxaphene has a low solubility in water (3 mg/L).  It 
has a low potential of leaching from soil.  Bioconcentration of toxaphene is of significant 
concern.  

6.3 Contaminant Migration

Contaminant migration through the soil is primarily in the vertical direction with some 
lateral spread due to dispersion.  Upon contact with groundwater, the contaminants 
migrated laterally primarily in the direction of natural groundwater flow.  Groundwater 
modeling efforts (see Section 6.3.2) revealed potential groundwater/contaminant flow-
lines.  Due to heterogeneities in the subsurface environment, the depicted 
groundwater/contaminant flow-lines are not linear.  Along the predicted flow-lines, 
migrating contaminants leave the site at the eastern property boundary and empty into 
Stouts Bayou and Hennesseys Bayou.  Stouts and Hennesseys bayous are the 
eastern and southern site boundaries, respectively.  The contents of both of these 
bayous ultimately empty into the Mississippi River.  

6.3.1 Factors Affecting Contaminant Migration

The predominant factor affecting contaminant migration at this site is site geology.  The 
permeable layer where contaminants are located is predominantly composed of loess 
material.  While loess is a permeable material, it generally has low organic carbon 
content and therefore less sorptive capacity.  In addition, located throughout the loess 
are deposits of low permeable material.  In these areas, the soil retards and causes 
redirection of groundwater flow.  Cross-sectional maps depicting the subsurface are 
included as Figures 8 through 16 in this report.
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Hydrostatic head was measured within the well network.  Potentiometric maps were 
developed using these data (Figures 6 and 7).  Based on the potentiometric maps, 
groundwater movement is in an easterly direction toward Stouts Bayou.  This 
groundwater flow direction was duplicated in the groundwater modeling effort 
described below.  

6.3.2 Groundwater Modeling

A groundwater model was developed using public domain MODFLOW (McDonald and 
Harbaugh 1988) and MT3DMS (Zheng 1999) codes.  These codes provide a numerical 
solution for the simulation of groundwater flow and solute (i.e., CoC) transport.  The 
models incorporated site-specific data (geologic, hydrogeologic, chemical properties, 
and boundary conditions) obtained from areas of impacted groundwater into these 
codes.  The groundwater model simulated the fate and transport of arsenic, carbon 
tetrachloride, chloroform, and dinoseb concentrations measured in 2007. The results 
of the model’s 50-year simulation are discussed in detail in Appendix G.

Monitored natural attenuation (MNA) after the installation of an engineered cap (a 
common element of all remedial options explored) was considered a base case.  In 
addition, the effect of upgradient and downgradient barrier walls with and without 
groundwater recovery was simulated. 

MNA, as simulated in the model, analyzed the flow and transport of CoC in 
groundwater.  In addition, a degradation component was added to simulate the 
degradation of carbon tetrachloride to chloroform.  The MNA scenario was evaluated 
as a part of Remedial Option 1.

Two upgradient vertical barrier scenarios were analyzed.  In one scenario, the barrier 
was designed to be constructed of a low permeability material.  This barrier, a slurry 
wall, was installed to the depth of the Byram Marl.  The purpose of this scenario was 
to simulate the redirection of groundwater away from contaminated areas in the 
South Plant instead of through areas of known contamination.  The second upgradient 
vertical barrier wall design added recovery wells to the first scenario.  The recovery 
wells were placed to the northwest of the barrier to control groundwater mounding in 
the vicinity of the barrier.  Neither of these upgradient scenarios prevented CoC 
migration to Stouts and Hennesseys bayous.  The upgradient vertical barrier wall 
scenario was not considered in the development of the remedial options because the 
downgradient scenario presented below was more efficient at achieving hydraulic 
control of the CoC.
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Two downgradient vertical barrier scenarios were analyzed.  The first downgradient 
scenario was similar to the first upgradient vertical barrier scenario; however, the 
slurry wall was placed to retard the flow of CoC to Stouts and Hennesseys bayous.  
This scenario did not prevent CoC migration to the bayous.  The second downgradient 
slurry wall scenario incorporated a recovery trench into the downgradient slurry wall.  
When the trench was operated at a groundwater recovery rate of 6 gallons per minute, 
the calculated maximum sustainable groundwater recovery rate based on the 
formation, on-site containment of site CoC was achieved.  In addition to the physical 
removal of impacted groundwater, the MT3DMS model simulated degradation of 
carbon tetrachloride to chloroform.  Chloroform was not manufactured or brought to 
the site; therefore, the presence of chloroform without a known source in the presence 
of carbon tetrachloride indicates that chloroform may be naturally degrading in the 
subsurface.  A degradation rate was calculated using historical carbon tetrachloride 
and chloroform data obtained in the RFI process.  Based on the degradation and long-
term operation of the trench, carbon tetrachloride and chloroform will be remediated 
under this scenario.

The downgradient vertical barrier wall with groundwater recovery provided the best 
performance of the modeled scenarios by preventing CoC from reaching the surface 
water bodies adjacent to the south and southeast property boundaries.  The 
downgradient vertical barrier wall scenario was evaluated as a part of Remedial 
Option 3.

7. Identification of Potential Receptors

7.1 Receptors 

Groundwater at the site is not used for drinking water purposes.  Humans are 
potential on-site receptors for soil contamination; however, areas of soil contamination 
may be overlain with an engineered cap to prevent contact.  Stouts Bayou and 
Hennesseys Bayou are potential off-site receptors.  According to the State of 
Mississippi’s June 23, 2003, Water Quality Criteria for Intrastate, Interstate and Coastal 
Waters document, Stouts Bayou and Hennesseys Bayou in the vicinity of the site are 
not included in any of the named basins.  Section IV. Designated Uses in State Waters
states that “All of the State waters not specifically listed below shall be classified as 
Fish and Wildlife.”  The fish and wildlife classification indicates these waters:

…are intended for fishing and for propagation of fish, aquatic life, 
and wildlife. Waters that meet the Fish and Wildlife Criteria shall also 
be suitable for secondary contact recreation. Secondary contact 
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recreation is defined as incidental contact with the water during
activities such as wading, fishing and boating, that are not likely to 
result in full body immersion.

The ultimate receptor of waters from Stouts Bayou and Hennesseys Bayou is the 
Mississippi River.  

7.2 Potential Risk

The major potential risk posed by the contamination is off-site migration.  Off-site 
migration could cause uncontrolled contaminant exposure to receptor populations.  
While the magnitude of exposure to individual organisms would be difficult to measure, 
it should be noted that the potential of some site CoC to bioaccumulate can magnify 
the risk.

8. Quality Assurance Results

8.1 Key Personnel

Key personnel involved in the implementation of site activities include the Project 
Manager, Task Manager, Health and Safety Officer, and Field Supervisor.  The 
Project Manager has overall responsibility for the successful completion of the project.  
The Task Manager is in charge of administration of the work and the completion of 
individual tasks. The Task Manager reports directly to the Project Manager.  The 
Site Health and Safety Officer, or designee, is responsible for overseeing the health 
and safety program at the site. This position can be combined with that of the 
Field Supervisor.  The Field Supervisor is responsible for the conduct of site activities.

8.2 Quality Assurance Objectives for Data

QA objectives for data include precision, accuracy, representativeness, comparability, 
and completeness.  These criteria were defined in Section 3.2 of the QAPP.

8.3 Sample Control and Field Records

Sample control included the use of proper sample identification techniques, sample 
chain-of-custody procedures, and the completion of field records.  The containerized
samples and chain-of-custody documents remained with the sampling personnel until 
the samples were ultimately relinquished to the laboratory.  Sample control activities 
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were performed in accordance with the procedures contained in Section 10 of the 
QAPP.  

The documentation of field procedures included using a field logbook and/or daily logs, 
field sampling logs, instrument calibration logs, and data forms as necessary to provide 
sufficient information to allow review of field conditions and sample collection, evaluate 
potential impacts to sample and data integrity, and enable reconstruction of events that 
occurred during the field operations when necessary. The documentation of field 
activities was performed in accordance with the procedures contained in Section 10 of 
the QAPP.  These records are kept on file in ARCADIS’ Baton Rouge, Louisiana,
office.  

8.4 Analytical Procedures

The analytical methods used by the laboratory included:  VOCs by SW-846 
Method 8260, Organochlorine Pesticides by SW-846 Method 8081, SVOCs by 
SW-846 Method 8270, and Metals by SW-846 Method 6010 or 6020.  In addition, 
leaching tests were conducted by SPLP in accordance with SW-846 Method 1312.  
SPLP was conducted to determine the leachability of arsenic, dinoseb, and toxaphene 
from on-site soil.  These analytical methods were specified in the QAPP.

8.5 Laboratory QA/QC

Laboratory QA/QC sampling defined in the QAPP was conducted by Pace.  An 
evaluation of the results of the laboratory QA/QC samples is presented in Section 8.6.

8.6 Data Validation and Reporting

The QAPP for the Vicksburg Chemical site requires validation of 10 percent of the 
Sample Delivery Groups (SDGs).  One storm water and one soil data package were 
selected for validation to include all of the methods performed including conventional 
chemistry parameters.  Pace conducted all of the analyses.  The full validation reports 
are included in Appendix F.  The Level II validation included review of sample 
documentation, data package completeness, sample receipt information, chain-of-
custody conformance, RLs relative to the project requirements, holding time 
compliance, laboratory and/or field blank contamination, laboratory control sample 
(LCS) and matrix spike (MS) precision and accuracy, surrogate recoveries, and field 
duplicate reproducibility.  Case narratives were reviewed to evaluate method 
performance issues and/or observations encountered and documented by the 
laboratory relative to data usability.  Additional Level I validation was conducted due to 
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observed detections of common laboratory contaminants in some of the QC samples 
and field samples.  The Level I validation included review of data package 
completeness, holding time compliance, associated field and laboratory blank results,
and the report narratives including laboratory notated data quality flags.  Five SDGs 
were evaluated under Level I assessment criteria.  Data were qualified during the 
validation using guidelines established in the USEPA National Functional Guidelines 
modified to incorporate method- and project-specific requirements and professional 
judgment. 

USEPA-approved methods were utilized for all preparations and instrumental analyses.  
The laboratory reported values less than the quantitative RL as estimated values for all 
parameters with the exception of toxaphene, atrazine, and cyanazine.  An MDL study 
had not been completed for these compounds to allow reporting below the low 
calibration standard.  LCS analysis is not applicable to toxaphene.  The following 
general deficiencies were identified during the validations.  All were considered to be 
minor except for the dinoseb method performance.

• The aqueous MDLs are greater than the Tier 1 TRGs for acetophenone, 
bromodichloromethane, chloroform, dibromochloromethane, 4-nitrophenol, and 
pentachlorophenol;

• Acetone, methylene chloride, bis(2-ethylhexyl)phthalate, and toluene were 
qualified as non-detect in several samples as a result of blank contamination;

• Several samples were qualified as estimated due to:

– slightly out of control surrogate, MS, or LCS recoveries,

– high relative percent differences between parent and field duplicate samples,

– holding time exceedances for re-analyses, and

– high percentage differences between total and dissolved metals results; 

• Dinoseb was rejected in several samples due to significant deficiencies associated 
with LCS performance and MS recoveries and holding time exceedance for 
re-extractions;

• Pentachlorophenol and dissolved arsenic were qualified as estimated due to 
elevated relative percent difference between the field sample and field duplicate.
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The majority of the identified deficiencies are considered minor and resulted in 
qualification as estimated or non-detect.  Where QC deficiencies indicated a 
system performance problem, a broader review of QC data was conducted.  This 
was applicable to the dinoseb analyses performed for all samples included in this 
report.  

Dinoseb in general is an extremely poor performer by Method 8151.  The inability 
to recover and quantitate this compound is exhibited in erratic spike recoveries and 
elevated precision.  Utilizing Method 8270 was not an available option because the 
reporting and detection limits are significantly greater than Method 8151.  The initial 
validation revealed LCS recoveries of 0 percent with erratic MS recoveries.  
Therefore, all of the QC data associated with the dinoseb analyses performed during 
the initial sampling events were evaluated.  One rinsate blank was analyzed at a 
10 times dilution due to laboratory-reported matrix interference in the determination of 
dinoseb.  Problems with analysis of this compound in relatively clean samples 
confirms the poor analytical performance and ability to detect and quantify dinoseb.  
Appropriate qualifiers have been appended to the data tables to reflect the usability 
of the data. 

The following qualifiers were applied to analytical results during the validation process: 

J The analyte was identified, but the associated numerical value is an 
approximate concentration because the value is less than the quantitative 
value, matrix interference, or minor QC deficiencies associated with method 
performance.

UB Compound/analyte considered non-detect at the listed value due to associated 
blank contamination.

UJ The analyte was not detected above the RL; however, the reported 
quantitation limit is approximate and may or may not represent the actual limit 
of quantitation necessary to accurately and precisely measure the analyte in 
the sample.

R The result is rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria, and the presence or absence of the analyte 
cannot be verified.
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As a result of the validation performed, the soil, groundwater, and storm water data are 
considered to be usable for the intended purpose as qualified during the data quality 
evaluation.

9. Summary and Conclusions

Previous investigative activities were conducted at the site by URS as part of the RFI 
process.  There are 34 named SWMUs at the facility.  Soil and groundwater were 
investigated for most SWMUs; however, some were only inspected.  The monitor well 
network presently in place at the site was installed during the SWMU investigations.  
The RFI Report presents the delineated soil and groundwater plumes located 
throughout the facility.

In order to define the area required to be evaluated, the data presented in the RFI 
Report and supporting SWMU reports were compared to MDEQ Tier 1 TRGs for 
restricted property use.  Based on the data review, additional soil samples were 
collected to determine the horizontal and vertical limits of on-site impacts.  In addition, 
groundwater sampling was conducted during the first half of 2007 to verify CoC 
concentrations reported in the 2001 RFI Report.

The information contained in the URS reports was relied on as accurate and valid.  The 
delineation sampling program implemented in the first half of 2007 was based in part 
on the data contained in the RFI Report.  In particular, depictions of soil contaminant 
plumes shown on Figure 18-6, “Overview of Site-Wide Soil Contamination”, were relied 
on to determine the placement of delineation soil samples. 

9.1 Results Summary

Based on a review of the data, the areal extent of the CoC plumes was defined.  
Figures 2, 3, 21, and 25 show the locations where ARCADIS conducted sampling in 
2007.  It should be noted that the sampling efforts described in this report were not 
intended to duplicate the RFI sampling.  These sample points were advanced to 
confirm and further define the extent of soil contamination as defined in the RFI.  In 
addition to collecting soil samples, borings were advanced to determine the elevation 
of the first encountered site-wide confining layer, the Byram Marl, and define the area 
of the potential soil cap.  Plume isoconcentration maps based on the 2007 sampling for 
soil CoC that exceeded restricted soil use Tier 1 TRGs are shown on Figure 20.  
Figure 20 also shows the boundaries of the proposed soil cap as defined by the soil 
sampling conducted in 2007.  
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The wells and piezometers installed during the RFI were sampled to determine existing 
conditions.  Based on the sample results, a second groundwater sampling event using 
temporary wells was conducted in 2007 to define the groundwater plumes.  
Groundwater concentrations that exceeded Tier 1 TRGs during the 2007 monitor well, 
piezometer, and temporary well sampling events are shown on Figure 26.  A 
Byram Marl structure map is included as Figure 17.  The Byram Marl layer is 
considered a confining layer.  No known site CoC were detected within this layer.  A 
groundwater sampling event was conducted in March 2008 to compare to the 
groundwater sampling results reported in 2007.  Results of the 2008 sampling 
indicated that the groundwater concentrations reported for 2007 and 2008 were similar 
in the magnitude and frequency of occurrence of CoC at the site.  However, arsenic 
concentrations measured in 2008 were less widespread than in 2007.  This was due in 
part to the change in sampling methodology.

9.1.1 Nature and Extent of Contamination

Soil, storm water, and groundwater sampling was conducted to evaluate site conditions
resulting from historical chemical manufacturing operations.  Contamination detected 
on site is located in surface soil.  Downward and lateral migration of CoC has occurred 
through the subsurface.  Groundwater at the site is hydraulically connected to Stouts 
Bayou and Hennesseys Bayou.  Therefore, the potential exists for unauthorized 
discharges from the site into these waterways.  Due to the presence of CoC in surface 
soil, storm water has the potential to be exposed to, and transport, contaminants over 
land.  Storm water discharges from the site by sheet flow into Stouts Bayou and 
Hennesseys Bayou.  These bayous ultimately empty into the Mississippi River.  

9.1.2 Contaminant Fate and Transport

Soil contamination resulting from historical operations migrated downward until 
encountering the groundwater surface.  Lateral migration of soil contamination is not 
expected.  Under the present conditions, groundwater contamination will continue to 
migrate laterally toward the eastern site boundary, Stouts Bayou, due to the 
predominant subsurface hydraulic gradient.  

9.1.3 Identified Receptors/Risk

A receptor evaluation was conducted.  Receptors for this site include humans, wildlife, 
and surface water bodies.  Contaminant exposure to each of these receptors is 
discussed below.
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Contamination is located in on-site soils and groundwater.  Areas that contain surface 
soil contamination are predominantly located in the South Plant.  These areas will be 
covered by an engineered cap to prevent exposure of CoC to humans or transient 
wildlife receptors.  The cap will also be designed to prevent rainfall infiltration.  The use 
of groundwater at this site from the first groundwater-bearing zone will be restricted.  
This will also prevent human and wildlife exposure to harmful CoC concentrations.  The 
groundwater beneath the site that is bounded vertically by the Byram Marl structure is 
not used as a source of drinking water.  Public drinking water for the City of Vicksburg
is obtained from wells located in the Mississippi River Valley Alluvium aquifer 
approximately 80 to 120 ft bls.

The site is bordered to the east and south by Stouts Bayou and Hennesseys Bayou, 
respectively.  These surface water bodies are not classified as drinking water sources
in the State of Mississippi‘s June 27, 2003 Water Quality Criteria for Intrastate, 
Interstate and Coastal Waters document.  The potential exists for CoC located in 
groundwater to migrate to these surface water bodies.  As discussed in Section 6.3.2 
(Groundwater Modeling), the use of a vertical barrier with a recovery trench can be 
used to prevent CoC from migrating to the bayous.  

9.2 Conclusions Derived from Site Characterization

9.2.1 Conclusions/Recommendations

There are on-site CoC concentrations above restricted MDEQ Tier 1 TRGs for soil and 
groundwater as reported in the RFI.  Soil sampling conducted in 2007 confirms the 
boundaries of areas that exceed restricted Tier 1 TRGs.  Sampling conducted in 2007 
and 2008 confirms the continued presence of CoC concentrations in the groundwater
that exceed Tier 1 TRGs.  

Based on the above-stated conclusions, it is recommended to conduct remedial 
actions at the site to protect human health and the environment.  The following courses 
of action are recommended:

• Develop a strategy to address soil and groundwater contamination above MDEQ 
Tier 1 TRGs;  

• Install an engineered cap over a portion of the South Plant area to prevent receptor 
exposure;
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• Address the soil piles located in SWMU 20 and sludge located in the North Pond 
during remedial activities.  The data contained in the RFI will be considered an 
accurate and valid representation of the material contained within the soil piles.  
Data generated for the North Pond in 2007 will be used to develop a work plan to 
solidify the pond sludge; and

• Evaluate the on-site well network to ensure that it will adequately monitor the site 
during and after remedial actions have been completed. 

9.2.2 Data Limitations

Due to the impracticality of sampling the entire site at all depths, sample locations were 
selected to represent the localized soil, storm water, and/or groundwater 
concentrations within a specific area.  While the data generated during sampling and 
analysis efforts only represent conditions within the sample aliquot, extrapolations of
the sample concentration data were made to present a more useful depiction of the 
locations of contaminated areas at the site. These extrapolations of the data are 
assumed to be representative of the area surrounding each sample point and sufficient 
for characterization purposes.  In order to limit the effects of the error inherent in a 
representative sampling program on remedial activities, confirmatory sampling will be 
conducted as necessary to validate the assumptions made during data analysis.

10. Remedial Action Evaluation

Due to the varied media impacted by site CoC, remedial actions will consist of an 
appropriate combination of remedial technologies for each area.  The technologies 
included in this evaluation are MNA, source removal, soil capping, soil 
solidification/stabilization, in-situ remediation (air sparging, chemical oxidation, etc.), 
regrading of the on-site landfill, and vertical barrier walls.

All of the remedial options presented below are predicated on the completion of the 
following activities prior to implementation:

• An engineered cap will be installed in the South Plant to prevent receptor exposure 
to CoC concentrations located in surface soil.  The cap will be designed to prevent 
storm water infiltration, contaminant release, and erosion of the cap; and

• An institutional control will be implemented on the property to regulate the use of 
groundwater contained in the water bearing unit located above the Byram Marl 
structure.
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The main criterion used to evaluate whether a remedial option was considered 
successful was the ability of that option to prevent exposure of CoC concentrations 
above MDEQ Tier 1 TRGs for restricted use to human and ecological receptors.  The 
BSCEM shows the exposure pathways targeted by the remedial options discussed 
below.  

10.1 Remedial Option 1 (MNA)

This remedial option involves placement of an engineered cap over the area shown on 
Figure 4.  The cap can be installed once demolition activities are completed in the 
South Plant.  Demolition will involve the removal of building and process structures.  At 
the conclusion of demolition activities, the only remaining items should be site 
foundations.  Implementation of an MNA program at this site would consist of a 
combination of institutional controls and a groundwater monitoring program.  The goal 
of the groundwater program would be to quantitatively demonstrate that site CoC do 
not become a threat to receptors by monitoring contaminant migration and/or 
degradation through naturally occurring processes in the subsurface.  

10.1.1 Long-Term Effectiveness

Based on the results of the groundwater model, this option would not be effective in 
protecting adjacent surface water bodies.  Naturally occurring hydraulic gradients 
would transport on-site CoC concentrations to Stouts Bayou and Hennesseys Bayou.

10.1.2 Reduction of Mobility, Toxicity, or Volume

This option does not reduce the mobility, toxicity, or volume of on-site contamination
through anthropogenic processes.  It is assumed that naturally occurring processes will 
convert some of the carbon tetrachloride to chloroform.  The presence of chloroform in 
the groundwater at the site indicates that conditions are presently conducive for these 
processes to occur.

10.1.3 Near-Term Effectiveness

This option would not be effective in the near term at reducing potential exposure to 
contamination located in the soil piles.  
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10.1.4 Implementability

This option employs the use of proven technologies that can be implemented with 
readily available commercial construction equipment.

10.1.5 Cost Efficiency

The cost of this option was not evaluated because MNA will not prevent the migration 
of CoC to Stouts Bayou and Hennesseys Bayou.

10.2 Remedial Option 2 (Vertical Barrier)

Remedial Option 2 involves the transport of potential source material located in the 
North Pond and soil piles to SWMU 2, installation of an engineered soil cap over 
contaminated areas in the South Plant, a vertical barrier wall, and long-term monitoring.

Pond sludge in the North Pond is considered a potential contaminant source.  This 
material would be solidified and transported to SWMU 2.  In the event that solidification 
or removal of the pond bottom is not sufficient to remove all of the impacted material, 
additional remediation efforts will be evaluated at that time.  There are two soil piles 
located in the South Plant (SWMU 20).  The piles would be transported to SWMU 2.  At 
the conclusion of transport activities, confirmatory sampling would be conducted 
beneath the pond in the areas where the soils were formerly located.  The pond sludge 
and soil pile material would be incorporated into SWMU 2.  SWMU 2 would be 
recapped.  The new cap design would be designed for integrity, long-term stability, and 
erosion control.

The purpose of an engineered soil cap is twofold.  The soil cap will eliminate human 
exposure to the covered soil concentrations that exceed restricted MDEQ Tier 1 TRGs.  
Secondly, the soil cap will limit the amount of storm water that infiltrates into this area.  
The limiting of infiltrated storm water will serve to lessen the hydraulic effects that 
cause subsurface migration of CoC.  An institutional control will be placed on the site to 
inform the public of the CoC concentrations remaining underneath the soil cap and to 
ensure that the integrity of the cap is not compromised by future site activities.  Prior to 
installation of the cap, a portion of the soils underneath the cap will be stabilized.  
Stabilization activities will entail the addition of reagents to bind targeted CoC.  This will 
further reduce the degree of migration of these CoC.  

In addition to the soil cap, a vertical barrier wall will be placed in the South Plant to 
impede and/or direct groundwater flow.  The barrier wall will be designed to impede 
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both horizontal and vertical groundwater flow.  Two vertical barrier wall configurations
were evaluated during the groundwater modeling effort.  The first option evaluated was 
to emplace the wall upgradient of areas of known groundwater contamination.  This 
alignment would serve to direct water away from these areas.  The second option 
evaluated was a vertical wall downgradient of the areas of known groundwater 
contamination.  The downgradient wall would be placed to retain impacted 
groundwater and prevent the release of CoC to the downgradient receptors 
(Stouts Bayou and Hennesseys Bayou).  Based on the results of the groundwater 
model, the downgradient wall configuration performed better than the upgradient 
configuration.  However, neither wall prevented CoC from reaching Stouts Bayou and 
Hennesseys Bayou.

Due to the relatively shallow depths where the most heavily impacted groundwater was 
located, a field evaluation of well sparging, dual-phase extraction, and/or chemical 
oxidation will be conducted.  The purpose of employing one or more of these 
technologies is to reduce the highest contaminant concentrations.  A reduction in 
contaminant concentrations could possibly reduce the length of the vertical barrier wall 
and/or the direction of long-term monitoring.  Either of these outcomes would reduce 
the overall remediation costs.

All of the above technologies would incorporate the use of a monitor well network to 
monitor the performance of these technologies.  An evaluation of the existing monitor 
well network would be completed to determine if it is sufficient to monitor the 
performance of these remedial technologies.  In addition, a sampling program for the 
monitor well network would be established prior to implementation of this option. 

10.2.1 Long-Term Effectiveness

The long-term effectiveness of this option will be evaluated visually and by the on-site 
monitor well network.  Based on the data obtained during inspection and sampling 
events, repairs and/or modifications can be made to the treatment technologies to 
ensure that this combination of technologies remains effective in the long term.

10.2.2 Reduction of Mobility, Toxicity, or Volume

The main goal of the treatment technologies utilized is to reduce the mobility of on-site 
CoC.  This will be accomplished primarily by the vertical barrier wall.  A secondary 
contributor to reduction of mobility is the area that will be stabilized.  Volume reductions 
will not be accomplished by this option; however, the soil piles and pond sludges will 
be relocated to the on-site landfill.  This will consolidate exposed material with CoC 
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concentrations that are presently not slated to be covered by the engineered cap.  This 
material will be incorporated into the landfill and capped to prevent exposure.

10.2.3 Near-Term Effectiveness

This option would not be effective in the near term at reducing potential exposure to 
contamination located in the soil piles.

10.2.4 Implementability

This option employs the use of proven technologies that can be implemented with 
readily available commercial construction equipment.  At the present time, the areas 
near the banks of Stouts and Hennesseys bayous appear to present the most 
challenging working conditions.  A detailed evaluation of site conditions will be made in 
the development of the CAP that will focus on these and other potential impediments to 
construction.  

10.2.5 Cost Efficiency

The cost of this option was not evaluated because the vertical barrier wall will not 
prevent the migration of CoC to Stouts Bayou and Hennesseys Bayou.

10.3 Remedial Option 3 (Vertical Barrier with Groundwater Recovery)

This option incorporates all of the remedial activities of Remedial Option 2, plus the 
addition of a groundwater recovery system as a part of the vertical barrier wall.  The 
purpose of a groundwater recovery system would be to capture contaminated 
groundwater prior to escaping the hydraulic control of the vertical barrier system.  The 
groundwater would be recovered and treated on site, or pumped to the local municipal 
wastewater treatment plant.  Based on the amenability of some of the CoC with the 
highest concentrations to in-situ remediation methods, a pilot study may be conducted 
to evaluate air sparging, dual phase extraction, and/or chemical oxidation.  Prior to 
installing the vertical barrier wall, the results of the pilot study will be evaluated to 
determine if the remediation costs can be reduced.  Figure 31 shows the locations and 
types of remedial actions that will be conducted at the site.   

For this option, the engineered cap placement and design, vertical barrier wall with 
groundwater recovery system placement and design, and monitor well network would
be evaluated and optimized prior to being submitted to MDEQ in a CAP document.
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10.3.1 Long-Term Effectiveness

This option provides a long-term effective solution for the prevention of CoC exposure 
to receptors.  The long-term effectiveness of this option will be evaluated qualitatively 
during site inspection visits and quantitatively through sampling of the groundwater 
monitoring network.  Based on the data obtained during inspection and sampling 
events, repairs and/or modifications can be made to the treatment technologies to 
ensure that this combination of technologies remains effective in the long term.

10.3.2 Reduction of Mobility, Toxicity, or Volume

The main goal of the treatment technologies utilized is to reduce the mobility of on-site 
CoC.  This will be accomplished primarily by the vertical barrier wall and groundwater 
recovery system.  A secondary contributor to reduction of mobility is the area that will 
be stabilized with activated carbon.  The toxicity of the stabilized material will be 
lessened only to the extent that the stabilized matrix binds the targeted CoC and
prevents exposure to target organs/systems. The volume of material requiring 
handling will increase as groundwater is recovered and brought to the surface for 
treatment.

10.3.3 Near-Term Effectiveness

This option will be effective at protecting human health and the environment upon the 
conclusion of the construction activities required to implement these technologies in the 
field.

10.3.4 Implementability

This option employs the use of proven technologies that can be implemented with 
readily available commercial construction equipment.  At the present time, the areas 
near the banks of Stouts and Hennesseys bayous appear to present the most 
challenging working conditions.  A detailed evaluation of site conditions will be made in 
the development of the CAP that will focus on these and other potential impediments to 
construction.  

10.3.5 Cost Efficiency

This option was the only remedial option evaluated that provided adequate protection 
of human health and the environment.  A competitive bid process will be used before 
implementation to ensure that the most cost-effective contractors provide service on 
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this project.  The majority of the cost of implementing this option will be realized at the 
beginning stages of the project.  It will be during this time that the engineered cap and 
vertical barrier with groundwater recovery will be installed.  These two items will 
constitute two large initial capital outlays.  Groundwater sampling, operations and 
maintenance, and reporting costs will be substantially less on a per year basis than the 
initial capital costs.  Actual recurring costs will be a function of the frequency of 
groundwater sampling and reporting required by MDEQ and the schedule of required 
site visits to ensure the integrity of the installed portions of the remediation.

10.4 Remedial Option Selected

Remedial Option 3 is proposed to be implemented at the site.  Of the remedial options 
evaluated, it was the only one that prevented exposure of unacceptable CoC 
concentrations to receptors.  After Remedial Option 3 was selected, a Remedial Site 
Conceptual Exposure Model (RSCEM) was completed.  The RSCEM included in 
Appendix E shows the CoC exposure pathways and how the remedial activities will 
prevent exposure.  As shown in the RSCEM, the remediation at this site consists of a 
combination of engineered and institutional controls.

10.5 Schedule (CAP and/or Compliance Monitoring Plan)

ARCADIS will submit a CAP to MDEQ within 60 days of approval of this Site 
Characterization Report.  The CAP will outline the procedures necessary to implement 
the selected option.



Table 1. Water Level Elevations on January 29, 2007, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Total TOC Depth to Water Level
Monitor Depth Elevation Water Elevation
Well (ft msl) (ft msl) (btoc) (ft msl)

MW-1A 32.83 111.39 2.49 108.90
MW-1C 29.95 111.66 2.91 108.75
MW-2 41.56 108.89 5.91 102.98
MW-4 27.79 112.00 3.76 108.24
MW-5 20.61 101.13 14.20 86.93
MW-6 26.82 100.70 11.05 89.65
MW-7 32.87 99.98 4.46 95.52
MW-8 26.95 109.48 4.75 104.73
MW-9 60.43 116.04 3.62 112.42
MW-10 54.74 114.40 4.13 110.27
MW-10C 18.19 113.28 3.91 109.37
MW-11 51.59 104.89 7.53 97.36
MW-12 50.40 111.68 1.34 110.34
MW-12C 19.48 113.76 4.55 109.21
MW-13 52.65 113.45 1.84 111.61
MW-14 59.87 113.80 5.51 108.29
MW-16 55.50 111.77 0.73 111.04
MW-17A 32.39 123.08 3.60 119.48
MW-17B 22.77 123.21 3.50 119.71MW-17B 22.77 123.21 3.50 119.71
MW-18A 34.62 122.84 9.06 113.78
MW-18B 27.63 122.96 8.83 114.13
PZ-12A 76.86 137.56 29.23 108.33
PZ-12B 38.49 136.81 15.68 121.13
PZ-20A 73.65 136.18 27.81 108.37
PZ-20B 40.28 136.16 20.66 115.50
PZ-21A 59.14 115.14 6.89 108.25
PZ-22A 52.00 112.51 4.98 107.53
PZ-22B 27.44 113.42 3.96 109.46
PZ-23A 53.36 112.67 4.63 108.04
PZ-23B 30.03 113.10 3.45 109.65
PZ-24B 49.28 112.08 4.80 107.28
PZ-25B 43.00 113.82 2.53 111.29
PZ-26A 40.68 108.82 6.98 101.84
PZ-26B 31.68 109.03 7.62 101.41
RRUW 33.01 111.28 2.40 108.88
SPUW 64.53 142.88 0.46 142.42

btoc Below top of casing.
ft msl Feet mean sea level.
TOC Top of casing.
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Table 2. Water Level Elevations on October 19, 2007, Site Characterization Report,
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Total TOC Depth to Water Level
Monitor Depth Elevation Water Elevation
Well (ft msl) (ft msl) (btoc) (ft msl)

MW-1A 32.71 111.39 3.22 108.17
MW-1C 31.70 111.66 3.62 108.04
MW-2 41.89 108.89 13.10 95.79
MW-4 21.57 112.00 6.28 105.72
MW-5 21.51 101.13 18.71 82.42
MW-6 28.53 100.70 16.49 84.21
MW-7 32.50 99.98 13.00 86.98
MW-8 27.00 109.48 8.45 101.03
MW-9 60.35 116.04 7.65 108.39
MW-10 55.35 114.40 8.55 105.85
MW-10C 18.14 113.28 7.46 105.82
MW-11 51.59 104.89 8.31 96.58
MW-12 50.31 111.68 6.98 104.70
MW-12C 20.49 113.76 9.18 104.58
MW-13 52.60 113.45 4.19 109.26
MW-14 59.85 113.80 6.71 107.09
MW-16 55.45 111.77 4.08 107.69
MW-17A 32.29 123.08 5.02 118.06
MW-17B 22.66 123.21 4.63 118.58
MW-18A 36.85 122.84 11.53 111.31
MW-18B 27.58 122.96 11.49 111.47
PZ-12A 77.95 137.56 32.03 105.53
PZ-12B 39.28 136.81 22.16 114.65
PZ-20A 78.32 136.18 30.67 105.51
PZ-20B 40.32 136.16 23.21 112.95
PZ-21A 60.39 115.14 9.67 105.47
PZ-22A 54.13 112.51 7.70 104.81
PZ-22B 28.01 113.42 7.62 109.80
PZ-23A 53.15 112.67 7.52 105.15
PZ-23B 30.22 113.10 7.76 105.34
PZ-24B NA 112.08 NA NA
PZ-25B 43.00 113.82 6.45 107.37
PZ-26A 39.97 108.82 9.98 98.84
PZ-26B 32.00 109.03 10.55 98.48
RRUW 32.97 111.28 3.04 108.24
SPUW 64.25 142.88 64.22 78.66

btoc Below top of casing.
ft msl Feet mean sea level.
NA Not applicable - well destroyed.
TOC Top of casing.
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: GP-SB-01 (0-2) GP-SB-01 (2-4) GP-SB-02 (0-2) GP-SB-02 (2-4) GP-SB-03 (2-4) GP-SB-03 (4-6)
Parameter Method CAS No. (mg/kg) Sample Date: 2/13/2007 2/13/2007 2/13/2007 2/13/2007 2/13/2007 2/13/2007

1,1,1,2-Tetrachloroethane SW-846 8260 630206 220 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
1,1,1-Trichloroethane SW-846 8260 71556 1190 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
1,1,2,2-Tetrachloroethane SW-846 8260 79345 1 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
1,1,2-Trichloroethane SW-846 8260 79005 1.67 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
1,1-Dichloroethane SW-846 8260 75343 116 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
1,1-Dichloroethene SW-846 8260 75354 0.118 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
1,2,3-Trichloropropane SW-846 8260 96184 0.818 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
1,2,4-Trimethylbenzene SW-846 8260 95636 102000 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
1,2-Dibromo-3-chloropropane SW-846 8260 96128 0.0999 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
1,2-Dibromoethane (EDB) SW-846 8260 106934 0.0673 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
1,2-Dichloroethane SW-846 8260 107062 0.621 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
1,2-Dichloropropane SW-846 8260 78875 0.445 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
1,3,5-Trimethylbenzene SW-846 8260 108678 436 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
1,4-Dioxane (p-Dioxane) SW-846 8260 123911 520 <0.251 <0.243 <0.226 <0.259 <0.249 <0.245
2-Butanone (MEK) SW-846 8260 78933 84.5 <0.0101 <0.00974 <0.00904 <0.0104 <0.00995 <0.0098
2-Hexanone SW-846 8260 591786 81800 <0.0101 <0.00974 <0.00904 <0.0104 <0.00995 <0.0098
4-Methyl-2-pentanone (MIBK) SW-846 8260 108101 163000 <0.0101 <0.00974 <0.00904 <0.0104 <0.00995 <0.0098
4-Nitrophenol SW-846 8270 100027 16400 <0.392 <0.396 <0.378 <0.41 <0.382 <0.415
Acetone SW-846 8260 67641 104000 0.0178 0.0121 0.0308 0.0274 <0.00995 <0.0098
Acetonitrile SW-846 8260 75058 111 <0.101 <0.0974 <0.0904 <0.104 <0.0995 <0.098
Acetophenone SW-846 8270 98862 2630 <0.392 <0.396 <0.378 <0.41 <0.382 <0.415
Acrolein SW-846 8260 107028 40900 <0.0201 <0.0195 <0.0181 <0.0207 <0.0199 <0.0196
Acrylonitrile SW-846 8260 107131 10.6 <0.0201 <0.0195 <0.0181 <0.0207 <0.0199 <0.0196
Allyl chloride SW-846 8260 107051 NAV <0.0101 <0.00974 <0.00904 <0.0104 <0.00995 <0.0098
Arsenic* SW-846 6010 7440382 11.8 <1.09 <1.17 1.63 2.82 1.59 <1.06
Atrazine SW-846 8270 1912249 25.8 <0.392 <0.396 <0.378 <0.41 <0.382 <0.415
Benzene SW-846 8260 71432 1.36 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
bis(2-Ethylhexyl)phthalate SW-846 8270 117817 409 <0.392 <0.396 <0.378 <0.41 <0.382 <0.415
Bromodichloromethane SW-846 8260 75274 1.89 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Bromoform SW-846 8260 75252 90.1 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Bromomethane SW-846 8260 74839 2.97 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Carbon disulfide SW-846 8260 75150 7.97 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Carbon tetrachloride SW-846 8260 56235 0.569 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Chlorobenzene SW-846 8260 108907 1.19 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Chloroethane SW-846 8260 75003 1970 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 0.00499
Chloroform SW-846 8260 67663 0.478 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Chloromethane SW-846 8260 74873 440 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Chloroprene SW-846 8260 126998 4080 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
cis-1,3-Dichloropropene SW-846 8260 10061015 0.352 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: GP-SB-01 (0-2) GP-SB-01 (2-4) GP-SB-02 (0-2) GP-SB-02 (2-4) GP-SB-03 (2-4) GP-SB-03 (4-6)
Parameter Method CAS No. (mg/kg) Sample Date: 2/13/2007 2/13/2007 2/13/2007 2/13/2007 2/13/2007 2/13/2007

Cyanazine SW-846 8270 21725462 6.81 <0.392 <0.396 <0.378 <0.41 <0.382 <0.415
Dibromochloromethane SW-846 8260 124481 68.1 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Dibromomethane SW-846 8260 74953 20400 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Dichlorodifluoromethane SW-846 8260 75718 409000 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Dinoseb SW-846 8151 88857 204 <0.0471 <0.0476 <0.0454 <0.0493 <0.0459 <0.0498
Ethyl methacrylate SW-846 8260 97632 18400 <0.0101 <0.00974 <0.00904 <0.0104 <0.00995 <0.0098
Ethylbenzene SW-846 8260 100414 395 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Iodomethane SW-846 8260 74884 NAV <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Isobutanol SW-846 8260 78831 613000 <0.251 <0.243 <0.226 <0.259 <0.249 <0.245
m&p-Xylene SW-846 8260 1330207 461 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Methacrylonitrile SW-846 8260 126987 204 <0.101 <0.0974 <0.0904 <0.104 <0.0995 <0.098
Methyl methacrylate SW-846 8260 80626 16300 <0.0101 <0.00974 <0.00904 <0.0104 <0.00995 <0.0098
Methylene chloride SW-846 8260 75092 21.9 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
o-Xylene SW-846 8260 95476 413 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Pentachlorophenol SW-846 8270 87865 23.8 <0.392 <0.396 <0.378 <0.41 <0.382 <0.415
Propionitrile SW-846 8260 107120 NAV <0.0201 <0.0195 <0.0181 <0.0207 <0.0199 <0.0196
Styrene SW-846 8260 100425 384 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Tetrachloroethene SW-846 8260 127184 18.2 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Toluene SW-846 8260 108883 38 <0.00503 <0.00487 <0.00452 0.00555 0.00555 <0.0049
Toxaphene SW-846 8081 8001352 5.2 <0.0785 <0.0794 0.868 <0.0821 <0.0766 <0.0831
trans-1,2-Dichloroethene SW-846 8260 156605 3070 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
trans-1,3-Dichloropropene SW-846 8260 10061026 0.352 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
trans-1,4-Dichloro-2-butene SW-846 8260 110576 NAV <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Trichloroethene SW-846 8260 79016 7.92 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 0.225
Trichlorofluoromethane SW-846 8260 75694 143000 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 <0.0049
Vinyl acetate SW-846 8260 108054 9.13 <0.0101 <0.00974 <0.00904 <0.0104 <0.00995 <0.0098
Vinyl chloride SW-846 8260 75014 0.939 <0.00503 <0.00487 <0.00452 <0.00518 <0.00498 0.118

All concentrations are in milligrams per kilogram (mg/kg).
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
Shaded result indicates concentration above TRG (restricted).
* 11.8 mg/kg based on MDEQ approval of the Upper Confidence Limit (UCL) of the mean of the background concentration.
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: GP-SB-04 (2-4) GP-SB-04 (4-6) GP-SB-05 (0-2) GP-SB-05 (2-4) GP-SB-06 (0-2) GP-SB-06 (2-4)
Parameter Method CAS No. (mg/kg) Sample Date: 2/13/2007 2/13/2007 2/13/2007 2/13/2007 2/13/2007 2/13/2007

1,1,1,2-Tetrachloroethane SW-846 8260 630206 220 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
1,1,1-Trichloroethane SW-846 8260 71556 1190 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
1,1,2,2-Tetrachloroethane SW-846 8260 79345 1 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
1,1,2-Trichloroethane SW-846 8260 79005 1.67 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
1,1-Dichloroethane SW-846 8260 75343 116 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
1,1-Dichloroethene SW-846 8260 75354 0.118 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
1,2,3-Trichloropropane SW-846 8260 96184 0.818 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
1,2,4-Trimethylbenzene SW-846 8260 95636 102000 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
1,2-Dibromo-3-chloropropane SW-846 8260 96128 0.0999 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
1,2-Dibromoethane (EDB) SW-846 8260 106934 0.0673 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
1,2-Dichloroethane SW-846 8260 107062 0.621 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
1,2-Dichloropropane SW-846 8260 78875 0.445 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
1,3,5-Trimethylbenzene SW-846 8260 108678 436 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
1,4-Dioxane (p-Dioxane) SW-846 8260 123911 520 <0.238 <0.245 <0.264 <0.256 <0.255 <0.266
2-Butanone (MEK) SW-846 8260 78933 84.5 <0.00951 <0.00978 <0.0106 <0.0102 <0.0102 <0.0106
2-Hexanone SW-846 8260 591786 81800 <0.00951 <0.00978 <0.0106 <0.0102 <0.0102 <0.0106
4-Methyl-2-pentanone (MIBK) SW-846 8260 108101 163000 <0.00951 <0.00978 <0.0106 <0.0102 <0.0102 <0.0106
4-Nitrophenol SW-846 8270 100027 16400 <0.41 <0.414 <0.425 <0.429 <0.4 <0.437
Acetone SW-846 8260 67641 104000 <0.00951 0.0153 <0.0106 <0.0102 <0.0102 <0.0106
Acetonitrile SW-846 8260 75058 111 <0.0951 <0.0978 <0.106 <0.102 <0.102 <0.106
Acetophenone SW-846 8270 98862 2630 <0.41 <0.414 <0.425 <0.429 <0.4 <0.437
Acrolein SW-846 8260 107028 40900 <0.019 <0.0196 <0.0212 <0.0205 <0.0204 <0.0213
Acrylonitrile SW-846 8260 107131 10.6 <0.019 <0.0196 <0.0212 <0.0205 <0.0204 <0.0213
Allyl chloride SW-846 8260 107051 NAV <0.00951 <0.00978 <0.0106 <0.0102 <0.0102 <0.0106
Arsenic* SW-846 6010 7440382 11.8 <1.1 4.31 3.35 5.58 2.64 2.01
Atrazine SW-846 8270 1912249 25.8 <0.41 <0.414 <0.425 <0.429 <0.4 <0.437
Benzene SW-846 8260 71432 1.36 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
bis(2-Ethylhexyl)phthalate SW-846 8270 117817 409 <0.41 <0.414 <0.425 <0.429 <0.4 <0.437
Bromodichloromethane SW-846 8260 75274 1.89 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Bromoform SW-846 8260 75252 90.1 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Bromomethane SW-846 8260 74839 2.97 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Carbon disulfide SW-846 8260 75150 7.97 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Carbon tetrachloride SW-846 8260 56235 0.569 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Chlorobenzene SW-846 8260 108907 1.19 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Chloroethane SW-846 8260 75003 1970 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Chloroform SW-846 8260 67663 0.478 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Chloromethane SW-846 8260 74873 440 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Chloroprene SW-846 8260 126998 4080 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
cis-1,3-Dichloropropene SW-846 8260 10061015 0.352 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: GP-SB-04 (2-4) GP-SB-04 (4-6) GP-SB-05 (0-2) GP-SB-05 (2-4) GP-SB-06 (0-2) GP-SB-06 (2-4)
Parameter Method CAS No. (mg/kg) Sample Date: 2/13/2007 2/13/2007 2/13/2007 2/13/2007 2/13/2007 2/13/2007

Cyanazine SW-846 8270 21725462 6.81 <0.41 <0.414 <0.425 <0.429 <0.4 <0.437
Dibromochloromethane SW-846 8260 124481 68.1 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Dibromomethane SW-846 8260 74953 20400 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Dichlorodifluoromethane SW-846 8260 75718 409000 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Dinoseb SW-846 8151 88857 204 <0.0492 <0.0498 <0.0511 <0.0516 <0.0481 <0.0525
Ethyl methacrylate SW-846 8260 97632 18400 <0.00951 <0.00978 <0.0106 <0.0102 <0.0102 <0.0106
Ethylbenzene SW-846 8260 100414 395 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Iodomethane SW-846 8260 74884 NAV <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Isobutanol SW-846 8260 78831 613000 <0.238 <0.245 <0.264 <0.256 <0.255 <0.266
m&p-Xylene SW-846 8260 1330207 461 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Methacrylonitrile SW-846 8260 126987 204 <0.0951 <0.0978 <0.106 <0.102 <0.102 <0.106
Methyl methacrylate SW-846 8260 80626 16300 <0.00951 <0.00978 <0.0106 <0.0102 <0.0102 <0.0106
Methylene chloride SW-846 8260 75092 21.9 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
o-Xylene SW-846 8260 95476 413 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Pentachlorophenol SW-846 8270 87865 23.8 <0.41 <0.414 <0.425 <0.429 <0.4 <0.437
Propionitrile SW-846 8260 107120 NAV <0.019 <0.0196 <0.0212 <0.0205 <0.0204 <0.0213
Styrene SW-846 8260 100425 384 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Tetrachloroethene SW-846 8260 127184 18.2 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Toluene SW-846 8260 108883 38 <0.00476 <0.00489 <0.00529 0.00652 0.00734 0.00739
Toxaphene SW-846 8081 8001352 5.2 <0.0821 <0.083 <0.0852 <0.086 <0.0802 <0.0875
trans-1,2-Dichloroethene SW-846 8260 156605 3070 0.00477 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
trans-1,3-Dichloropropene SW-846 8260 10061026 0.352 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
trans-1,4-Dichloro-2-butene SW-846 8260 110576 NAV <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Trichloroethene SW-846 8260 79016 7.92 <0.00476 <0.00489 0.0271 0.186 <0.0051 <0.00532
Trichlorofluoromethane SW-846 8260 75694 143000 <0.00476 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532
Vinyl acetate SW-846 8260 108054 9.13 <0.00951 <0.00978 <0.0106 <0.0102 <0.0102 <0.0106
Vinyl chloride SW-846 8260 75014 0.939 0.0952 <0.00489 <0.00529 <0.00512 <0.0051 <0.00532

All concentrations are in milligrams per kilogram (mg/kg).
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
Shaded result indicates concentration above TRG (restricted).
* 11.8 mg/kg based on MDEQ approval of the Upper Confidence Limit (UCL) of the mean of the background concentration.

Mississippi Bluffs/2656.1.18/T/SCR/3/egp
Page:
4/20



Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG GP-SB-DUP-01

Analytical Restricted Sample ID: GP-SB-07 (0-2) GP-SB-07 (0-2) GP-SB-07 (2-4) GP-SB-08 (0-2) GP-SB-08 (2-4) GP-SB-09 (0-2)
Parameter Method CAS No. (mg/kg) Sample Date: 2/13/2007 2/13/2007 2/13/2007 2/13/2007 2/13/2007 2/13/2007

1,1,1,2-Tetrachloroethane SW-846 8260 630206 220 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
1,1,1-Trichloroethane SW-846 8260 71556 1190 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
1,1,2,2-Tetrachloroethane SW-846 8260 79345 1 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
1,1,2-Trichloroethane SW-846 8260 79005 1.67 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
1,1-Dichloroethane SW-846 8260 75343 116 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
1,1-Dichloroethene SW-846 8260 75354 0.118 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
1,2,3-Trichloropropane SW-846 8260 96184 0.818 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
1,2,4-Trimethylbenzene SW-846 8260 95636 102000 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
1,2-Dibromo-3-chloropropane SW-846 8260 96128 0.0999 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
1,2-Dibromoethane (EDB) SW-846 8260 106934 0.0673 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
1,2-Dichloroethane SW-846 8260 107062 0.621 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
1,2-Dichloropropane SW-846 8260 78875 0.445 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
1,3,5-Trimethylbenzene SW-846 8260 108678 436 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
1,4-Dioxane (p-Dioxane) SW-846 8260 123911 520 <0.256 <0.264 <0.244 <0.241 <0.256 <0.276
2-Butanone (MEK) SW-846 8260 78933 84.5 <0.0102 <0.0106 <0.00975 <0.00963 <0.0102 <0.0111
2-Hexanone SW-846 8260 591786 81800 <0.0102 <0.0106 <0.00975 <0.00963 <0.0102 <0.0111
4-Methyl-2-pentanone (MIBK) SW-846 8260 108101 163000 <0.0102 <0.0106 <0.00975 <0.00963 <0.0102 <0.0111
4-Nitrophenol SW-846 8270 100027 16400 <0.434 <0.415 <0.435 <0.379 <0.422 <0.447
Acetone SW-846 8260 67641 104000 <0.0102 <0.0106 <0.00975 <0.00963 <0.0102 <0.0111
Acetonitrile SW-846 8260 75058 111 <0.102 <0.106 <0.0975 <0.0963 <0.102 <0.111
Acetophenone SW-846 8270 98862 2630 <0.434 <0.415 <0.435 <0.379 <0.422 <0.447
Acrolein SW-846 8260 107028 40900 <0.0205 <0.0211 <0.0195 <0.0193 <0.0205 <0.0221
Acrylonitrile SW-846 8260 107131 10.6 <0.0205 <0.0211 <0.0195 <0.0193 <0.0205 <0.0221
Allyl chloride SW-846 8260 107051 NAV <0.0102 <0.0106 <0.00975 <0.00963 <0.0102 <0.0111
Arsenic* SW-846 6010 7440382 11.8 6.54 13.3 3.65 4.07 <1.17 <1.24
Atrazine SW-846 8270 1912249 25.8 <0.434 <0.415 <0.435 <0.379 <0.422 <0.447
Benzene SW-846 8260 71432 1.36 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
bis(2-Ethylhexyl)phthalate SW-846 8270 117817 409 2.21 <0.415 <0.435 <0.379 <0.422 <0.447
Bromodichloromethane SW-846 8260 75274 1.89 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Bromoform SW-846 8260 75252 90.1 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Bromomethane SW-846 8260 74839 2.97 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Carbon disulfide SW-846 8260 75150 7.97 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Carbon tetrachloride SW-846 8260 56235 0.569 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Chlorobenzene SW-846 8260 108907 1.19 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Chloroethane SW-846 8260 75003 1970 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Chloroform SW-846 8260 67663 0.478 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Chloromethane SW-846 8260 74873 440 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Chloroprene SW-846 8260 126998 4080 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
cis-1,3-Dichloropropene SW-846 8260 10061015 0.352 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG GP-SB-DUP-01

Analytical Restricted Sample ID: GP-SB-07 (0-2) GP-SB-07 (0-2) GP-SB-07 (2-4) GP-SB-08 (0-2) GP-SB-08 (2-4) GP-SB-09 (0-2)
Parameter Method CAS No. (mg/kg) Sample Date: 2/13/2007 2/13/2007 2/13/2007 2/13/2007 2/13/2007 2/13/2007

Cyanazine SW-846 8270 21725462 6.81 <0.434 <0.415 <0.435 <0.379 <0.422 <0.447
Dibromochloromethane SW-846 8260 124481 68.1 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Dibromomethane SW-846 8260 74953 20400 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Dichlorodifluoromethane SW-846 8260 75718 409000 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Dinoseb SW-846 8151 88857 204 <0.522 <0.499 <0.0523 <0.0455 <0.0507 <0.0537
Ethyl methacrylate SW-846 8260 97632 18400 <0.0102 <0.0106 <0.00975 <0.00963 <0.0102 <0.0111
Ethylbenzene SW-846 8260 100414 395 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Iodomethane SW-846 8260 74884 NAV <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Isobutanol SW-846 8260 78831 613000 <0.256 <0.264 <0.244 <0.241 <0.256 <0.276
m&p-Xylene SW-846 8260 1330207 461 <0.00512 <0.00528 <0.00488 0.0049 <0.00512 <0.00553
Methacrylonitrile SW-846 8260 126987 204 <0.102 <0.106 <0.0975 <0.0963 <0.102 <0.111
Methyl methacrylate SW-846 8260 80626 16300 <0.0102 <0.0106 <0.00975 <0.00963 <0.0102 <0.0111
Methylene chloride SW-846 8260 75092 21.9 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
o-Xylene SW-846 8260 95476 413 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Pentachlorophenol SW-846 8270 87865 23.8 <0.434 <0.415 <0.435 <0.379 <0.422 <0.447
Propionitrile SW-846 8260 107120 NAV <0.0205 <0.0211 <0.0195 <0.0193 <0.0205 <0.0221
Styrene SW-846 8260 100425 384 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Tetrachloroethene SW-846 8260 127184 18.2 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Toluene SW-846 8260 108883 38 0.00647 0.00836 0.00654 0.00778 0.00564 0.00809
Toxaphene SW-846 8081 8001352 5.2 <0.087 <0.0832 <0.0872 <0.0758 <0.0846 <0.0895
trans-1,2-Dichloroethene SW-846 8260 156605 3070 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
trans-1,3-Dichloropropene SW-846 8260 10061026 0.352 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
trans-1,4-Dichloro-2-butene SW-846 8260 110576 NAV <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Trichloroethene SW-846 8260 79016 7.92 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Trichlorofluoromethane SW-846 8260 75694 143000 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553
Vinyl acetate SW-846 8260 108054 9.13 <0.0102 <0.0106 <0.00975 <0.00963 <0.0102 <0.0111
Vinyl chloride SW-846 8260 75014 0.939 <0.00512 <0.00528 <0.00488 <0.00482 <0.00512 <0.00553

All concentrations are in milligrams per kilogram (mg/kg).
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
Shaded result indicates concentration above TRG (restricted).
* 11.8 mg/kg based on MDEQ approval of the Upper Confidence Limit (UCL) of the mean of the background concentration.
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: GP-SB-09 (2-4) GP-SB-10 (0-2) GP-SB-10 (2-4) GP-SB-11 (0-2) GP-SB-11 (2-4) GP-SB-12 (0-2)
Parameter Method CAS No. (mg/kg) Sample Date: 2/13/2007 2/13/2007 2/13/2007 2/14/2007 2/14/2007 2/14/2007

1,1,1,2-Tetrachloroethane SW-846 8260 630206 220 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
1,1,1-Trichloroethane SW-846 8260 71556 1190 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
1,1,2,2-Tetrachloroethane SW-846 8260 79345 1 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
1,1,2-Trichloroethane SW-846 8260 79005 1.67 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
1,1-Dichloroethane SW-846 8260 75343 116 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
1,1-Dichloroethene SW-846 8260 75354 0.118 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
1,2,3-Trichloropropane SW-846 8260 96184 0.818 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
1,2,4-Trimethylbenzene SW-846 8260 95636 102000 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
1,2-Dibromo-3-chloropropane SW-846 8260 96128 0.0999 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
1,2-Dibromoethane (EDB) SW-846 8260 106934 0.0673 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
1,2-Dichloroethane SW-846 8260 107062 0.621 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
1,2-Dichloropropane SW-846 8260 78875 0.445 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
1,3,5-Trimethylbenzene SW-846 8260 108678 436 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
1,4-Dioxane (p-Dioxane) SW-846 8260 123911 520 <0.245 <0.263 <0.261 <0.239 <0.24 <0.298
2-Butanone (MEK) SW-846 8260 78933 84.5 <0.00981 <0.0105 <0.0104 <0.00958 <0.00959 0.0195
2-Hexanone SW-846 8260 591786 81800 <0.00981 <0.0105 <0.0104 <0.00958 <0.00959 <0.0119
4-Methyl-2-pentanone (MIBK) SW-846 8260 108101 163000 <0.00981 <0.0105 <0.0104 <0.00958 <0.00959 <0.0119
4-Nitrophenol SW-846 8270 100027 16400 <0.374 <0.421 <0.436 <0.412 <0.413 <0.454
Acetone SW-846 8260 67641 104000 <0.00981 <0.0105 <0.0104 <0.00958 <0.00959 0.0525
Acetonitrile SW-846 8260 75058 111 <0.0981 <0.105 <0.104 <0.0958 <0.0959 <0.119
Acetophenone SW-846 8270 98862 2630 <0.374 <0.421 <0.436 <0.412 <0.413 <0.454
Acrolein SW-846 8260 107028 40900 <0.0196 <0.021 <0.0209 <0.0192 <0.0192 <0.0239
Acrylonitrile SW-846 8260 107131 10.6 <0.0196 <0.021 <0.0209 <0.0192 <0.0192 <0.0239
Allyl chloride SW-846 8260 107051 NAV <0.00981 <0.0105 <0.0104 <0.00958 <0.00959 <0.0119
Arsenic* SW-846 6010 7440382 11.8 <1.1 <1.04 <1.31 <1.19 <0.984 1.49
Atrazine SW-846 8270 1912249 25.8 <0.374 <0.421 <0.436 <0.412 <0.413 <0.454
Benzene SW-846 8260 71432 1.36 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
bis(2-Ethylhexyl)phthalate SW-846 8270 117817 409 <0.374 <0.421 <0.436 <0.412 <0.413 <0.454
Bromodichloromethane SW-846 8260 75274 1.89 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Bromoform SW-846 8260 75252 90.1 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Bromomethane SW-846 8260 74839 2.97 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Carbon disulfide SW-846 8260 75150 7.97 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Carbon tetrachloride SW-846 8260 56235 0.569 <0.0049 <0.00526 <0.00522 0.00598 0.00719 <0.00597
Chlorobenzene SW-846 8260 108907 1.19 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Chloroethane SW-846 8260 75003 1970 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Chloroform SW-846 8260 67663 0.478 <0.0049 <0.00526 <0.00522 0.0486 0.0474 <0.00597
Chloromethane SW-846 8260 74873 440 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Chloroprene SW-846 8260 126998 4080 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
cis-1,3-Dichloropropene SW-846 8260 10061015 0.352 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: GP-SB-09 (2-4) GP-SB-10 (0-2) GP-SB-10 (2-4) GP-SB-11 (0-2) GP-SB-11 (2-4) GP-SB-12 (0-2)
Parameter Method CAS No. (mg/kg) Sample Date: 2/13/2007 2/13/2007 2/13/2007 2/14/2007 2/14/2007 2/14/2007

Cyanazine SW-846 8270 21725462 6.81 <0.374 <0.421 <0.436 <0.412 <0.413 <0.454
Dibromochloromethane SW-846 8260 124481 68.1 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Dibromomethane SW-846 8260 74953 20400 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Dichlorodifluoromethane SW-846 8260 75718 409000 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Dinoseb SW-846 8151 88857 204 <0.0449 <0.0505 <0.0524 0.463 2.51 <0.545
Ethyl methacrylate SW-846 8260 97632 18400 <0.00981 <0.0105 <0.0104 <0.00958 <0.00959 <0.0119
Ethylbenzene SW-846 8260 100414 395 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Iodomethane SW-846 8260 74884 NAV <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Isobutanol SW-846 8260 78831 613000 <0.245 <0.263 <0.261 <0.239 <0.24 <0.298
m&p-Xylene SW-846 8260 1330207 461 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Methacrylonitrile SW-846 8260 126987 204 <0.0981 <0.105 <0.104 <0.0958 <0.0959 <0.119
Methyl methacrylate SW-846 8260 80626 16300 <0.00981 <0.0105 <0.0104 <0.00958 <0.00959 <0.0119
Methylene chloride SW-846 8260 75092 21.9 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
o-Xylene SW-846 8260 95476 413 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Pentachlorophenol SW-846 8270 87865 23.8 <0.374 <0.421 <0.436 <0.412 <0.413 <0.454
Propionitrile SW-846 8260 107120 NAV <0.0196 <0.021 <0.0209 <0.0192 <0.0192 <0.0239
Styrene SW-846 8260 100425 384 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Tetrachloroethene SW-846 8260 127184 18.2 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Toluene SW-846 8260 108883 38 0.00669 0.00667 <0.00522 0.00512 <0.0048 <0.00597
Toxaphene SW-846 8081 8001352 5.2 <0.0748 <0.0843 <0.0873 <0.0825 <0.0827 1.8
trans-1,2-Dichloroethene SW-846 8260 156605 3070 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
trans-1,3-Dichloropropene SW-846 8260 10061026 0.352 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
trans-1,4-Dichloro-2-butene SW-846 8260 110576 NAV <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Trichloroethene SW-846 8260 79016 7.92 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Trichlorofluoromethane SW-846 8260 75694 143000 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597
Vinyl acetate SW-846 8260 108054 9.13 <0.00981 <0.0105 <0.0104 <0.00958 <0.00959 <0.0119
Vinyl chloride SW-846 8260 75014 0.939 <0.0049 <0.00526 <0.00522 <0.00479 <0.0048 <0.00597

All concentrations are in milligrams per kilogram (mg/kg).
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
Shaded result indicates concentration above TRG (restricted).
* 11.8 mg/kg based on MDEQ approval of the Upper Confidence Limit (UCL) of the mean of the background concentration.
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG GP-SB-DUP-02

Analytical Restricted Sample ID: GP-SB-12 (2-4) GP-SB-13 (0-2) GP-SB-13 (2-4) GP-SB-13B (2-4) GP-SB-13B (4-6) GP-SB-14 (0-2) GP-SB-14 (0-2)
Parameter Method CAS No. (mg/kg) Sample Date: 2/14/2007 2/14/2007 2/14/2007 4/18/2007 4/18/2007 2/14/2007 2/14/2007

1,1,1,2-Tetrachloroethane SW-846 8260 630206 220 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
1,1,1-Trichloroethane SW-846 8260 71556 1190 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
1,1,2,2-Tetrachloroethane SW-846 8260 79345 1 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
1,1,2-Trichloroethane SW-846 8260 79005 1.67 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
1,1-Dichloroethane SW-846 8260 75343 116 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
1,1-Dichloroethene SW-846 8260 75354 0.118 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
1,2,3-Trichloropropane SW-846 8260 96184 0.818 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
1,2,4-Trimethylbenzene SW-846 8260 95636 102000 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
1,2-Dibromo-3-chloropropane SW-846 8260 96128 0.0999 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
1,2-Dibromoethane (EDB) SW-846 8260 106934 0.0673 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
1,2-Dichloroethane SW-846 8260 107062 0.621 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
1,2-Dichloropropane SW-846 8260 78875 0.445 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
1,3,5-Trimethylbenzene SW-846 8260 108678 436 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
1,4-Dioxane (p-Dioxane) SW-846 8260 123911 520 <0.325 <0.235 <0.245 NA NA <0.235 <0.228
2-Butanone (MEK) SW-846 8260 78933 84.5 0.02 <0.00941 <0.0098 NA NA <0.0094 <0.00913
2-Hexanone SW-846 8260 591786 81800 <0.013 <0.00941 <0.0098 NA NA <0.0094 <0.00913
4-Methyl-2-pentanone (MIBK) SW-846 8260 108101 163000 <0.013 <0.00941 <0.0098 NA NA <0.0094 <0.00913
4-Nitrophenol SW-846 8270 100027 16400 <0.461 <0.39 <0.41 NA NA <0.404 <0.403
Acetone SW-846 8260 67641 104000 0.057 <0.00941 <0.0098 NA NA 0.0131 0.0113
Acetonitrile SW-846 8260 75058 111 <0.13 <0.0941 <0.098 NA NA <0.094 <0.0913
Acetophenone SW-846 8270 98862 2630 <0.461 <0.39 <0.41 NA NA <0.404 <0.403
Acrolein SW-846 8260 107028 40900 <0.026 <0.0188 <0.0196 NA NA <0.0188 <0.0183
Acrylonitrile SW-846 8260 107131 10.6 <0.026 <0.0188 <0.0196 NA NA <0.0188 <0.0183
Allyl chloride SW-846 8260 107051 NAV <0.013 <0.00941 <0.0098 NA NA <0.0094 <0.00913
Arsenic* SW-846 6010 7440382 11.8 <1.31 3.08 <1.21 NA NA <1.19 <1.12
Atrazine SW-846 8270 1912249 25.8 <0.461 <0.39 <0.41 NA NA <0.404 <0.403
Benzene SW-846 8260 71432 1.36 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
bis(2-Ethylhexyl)phthalate SW-846 8270 117817 409 <0.461 <0.39 <0.41 NA NA <0.404 <0.403
Bromodichloromethane SW-846 8260 75274 1.89 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Bromoform SW-846 8260 75252 90.1 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Bromomethane SW-846 8260 74839 2.97 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Carbon disulfide SW-846 8260 75150 7.97 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Carbon tetrachloride SW-846 8260 56235 0.569 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Chlorobenzene SW-846 8260 108907 1.19 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Chloroethane SW-846 8260 75003 1970 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Chloroform SW-846 8260 67663 0.478 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Chloromethane SW-846 8260 74873 440 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Chloroprene SW-846 8260 126998 4080 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
cis-1,3-Dichloropropene SW-846 8260 10061015 0.352 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG GP-SB-DUP-02

Analytical Restricted Sample ID: GP-SB-12 (2-4) GP-SB-13 (0-2) GP-SB-13 (2-4) GP-SB-13B (2-4) GP-SB-13B (4-6) GP-SB-14 (0-2) GP-SB-14 (0-2)
Parameter Method CAS No. (mg/kg) Sample Date: 2/14/2007 2/14/2007 2/14/2007 4/18/2007 4/18/2007 2/14/2007 2/14/2007

Cyanazine SW-846 8270 21725462 6.81 <0.461 <0.39 <0.41 NA NA <0.404 <0.403
Dibromochloromethane SW-846 8260 124481 68.1 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Dibromomethane SW-846 8260 74953 20400 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Dichlorodifluoromethane SW-846 8260 75718 409000 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Dinoseb SW-846 8151 88857 204 <0.0554 <0.0468 <0.0492 NA NA <0.486 <0.484
Ethyl methacrylate SW-846 8260 97632 18400 <0.013 <0.00941 <0.0098 NA NA <0.0094 <0.00913
Ethylbenzene SW-846 8260 100414 395 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Iodomethane SW-846 8260 74884 NAV <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Isobutanol SW-846 8260 78831 613000 <0.325 <0.235 <0.245 NA NA <0.235 <0.228
m&p-Xylene SW-846 8260 1330207 461 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Methacrylonitrile SW-846 8260 126987 204 <0.13 <0.0941 <0.098 NA NA <0.094 <0.0913
Methyl methacrylate SW-846 8260 80626 16300 <0.013 <0.00941 <0.0098 NA NA <0.0094 <0.00913
Methylene chloride SW-846 8260 75092 21.9 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
o-Xylene SW-846 8260 95476 413 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Pentachlorophenol SW-846 8270 87865 23.8 <0.461 <0.39 <0.41 NA NA <0.404 <0.403
Propionitrile SW-846 8260 107120 NAV <0.026 <0.0188 <0.0196 NA NA <0.0188 <0.0183
Styrene SW-846 8260 100425 384 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Tetrachloroethene SW-846 8260 127184 18.2 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Toluene SW-846 8260 108883 38 <0.0065 0.00631 <0.0049 NA NA <0.0047 <0.00457
Toxaphene SW-846 8081 8001352 5.2 0.12 <0.0781 9.28 <0.0842 <0.0842 <0.081 <0.0808
trans-1,2-Dichloroethene SW-846 8260 156605 3070 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
trans-1,3-Dichloropropene SW-846 8260 10061026 0.352 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
trans-1,4-Dichloro-2-butene SW-846 8260 110576 NAV <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Trichloroethene SW-846 8260 79016 7.92 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Trichlorofluoromethane SW-846 8260 75694 143000 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457
Vinyl acetate SW-846 8260 108054 9.13 <0.013 <0.00941 <0.0098 NA NA <0.0094 <0.00913
Vinyl chloride SW-846 8260 75014 0.939 <0.0065 <0.00471 <0.0049 NA NA <0.0047 <0.00457

All concentrations are in milligrams per kilogram (mg/kg).
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
Shaded result indicates concentration above TRG (restricted).
* 11.8 mg/kg based on MDEQ approval of the Upper Confidence Limit (UCL) of the mean of the background concentration.

Mississippi Bluffs/2656.1.18/T/SCR/3/egp
Page:

10/20



Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: GP-SB-14 (2-4) GP-SB-15 (0-2) GP-SB-15 (2-4) GP-SB-16 (0-2) GP-SB-16 (2-4) GP-SB-17 (0-2) GP-SB-17 (2-4)
Parameter Method CAS No. (mg/kg) Sample Date: 2/14/2007 2/14/2007 2/14/2007 2/14/2007 2/14/2007 2/15/2007 2/15/2007

1,1,1,2-Tetrachloroethane SW-846 8260 630206 220 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
1,1,1-Trichloroethane SW-846 8260 71556 1190 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
1,1,2,2-Tetrachloroethane SW-846 8260 79345 1 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
1,1,2-Trichloroethane SW-846 8260 79005 1.67 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
1,1-Dichloroethane SW-846 8260 75343 116 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
1,1-Dichloroethene SW-846 8260 75354 0.118 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
1,2,3-Trichloropropane SW-846 8260 96184 0.818 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
1,2,4-Trimethylbenzene SW-846 8260 95636 102000 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
1,2-Dibromo-3-chloropropane SW-846 8260 96128 0.0999 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
1,2-Dibromoethane (EDB) SW-846 8260 106934 0.0673 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
1,2-Dichloroethane SW-846 8260 107062 0.621 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
1,2-Dichloropropane SW-846 8260 78875 0.445 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
1,3,5-Trimethylbenzene SW-846 8260 108678 436 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
1,4-Dioxane (p-Dioxane) SW-846 8260 123911 520 <0.251 <0.24 <0.241 <0.257 <0.242 <0.243 <0.242
2-Butanone (MEK) SW-846 8260 78933 84.5 <0.01 <0.0096 <0.00965 <0.0103 <0.00966 <0.00972 <0.00968
2-Hexanone SW-846 8260 591786 81800 <0.01 <0.0096 <0.00965 <0.00515 <0.00966 <0.00972 <0.00968
4-Methyl-2-pentanone (MIBK) SW-846 8260 108101 163000 <0.01 <0.0096 <0.00965 <0.00515 <0.00966 <0.00972 <0.00968
4-Nitrophenol SW-846 8270 100027 16400 <0.403 <0.401 <0.404 <0.392 <0.396 <0.417 <0.416
Acetone SW-846 8260 67641 104000 <0.01 0.0188 <0.00965 <0.0103 0.0424 <0.00972 0.0162 UB
Acetonitrile SW-846 8260 75058 111 <0.1 <0.096 <0.0965 <0.103 <0.0966 <0.0972 <0.0968
Acetophenone SW-846 8270 98862 2630 <0.403 <0.401 <0.404 <0.392 <0.396 <0.417 <0.416
Acrolein SW-846 8260 107028 40900 <0.0201 <0.0192 <0.0193 <0.0206 <0.0193 <0.0194 <0.0194
Acrylonitrile SW-846 8260 107131 10.6 <0.0201 <0.0192 <0.0193 <0.0206 <0.0193 <0.0194 <0.0194
Allyl chloride SW-846 8260 107051 NAV <0.01 <0.0096 <0.00965 <0.0103 <0.00966 <0.00972 <0.00968
Arsenic* SW-846 6010 7440382 11.8 5.97 1.6 <1.14 4.09 <1.08 <1.14 <0.992
Atrazine SW-846 8270 1912249 25.8 <0.403 <0.401 <0.404 <0.392 <0.396 <0.417 <0.416
Benzene SW-846 8260 71432 1.36 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
bis(2-Ethylhexyl)phthalate SW-846 8270 117817 409 <0.403 <0.401 <0.404 <0.392 <0.396 <0.417 <0.416
Bromodichloromethane SW-846 8260 75274 1.89 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Bromoform SW-846 8260 75252 90.1 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Bromomethane SW-846 8260 74839 2.97 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Carbon disulfide SW-846 8260 75150 7.97 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Carbon tetrachloride SW-846 8260 56235 0.569 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Chlorobenzene SW-846 8260 108907 1.19 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Chloroethane SW-846 8260 75003 1970 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Chloroform SW-846 8260 67663 0.478 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Chloromethane SW-846 8260 74873 440 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Chloroprene SW-846 8260 126998 4080 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
cis-1,3-Dichloropropene SW-846 8260 10061015 0.352 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: GP-SB-14 (2-4) GP-SB-15 (0-2) GP-SB-15 (2-4) GP-SB-16 (0-2) GP-SB-16 (2-4) GP-SB-17 (0-2) GP-SB-17 (2-4)
Parameter Method CAS No. (mg/kg) Sample Date: 2/14/2007 2/14/2007 2/14/2007 2/14/2007 2/14/2007 2/15/2007 2/15/2007

Cyanazine SW-846 8270 21725462 6.81 <0.403 <0.401 <0.404 <0.392 <0.396 <0.417 <0.416
Dibromochloromethane SW-846 8260 124481 68.1 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Dibromomethane SW-846 8260 74953 20400 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Dichlorodifluoromethane SW-846 8260 75718 409000 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Dinoseb SW-846 8151 88857 204 <0.484 <0.481 <0.485 <0.943 <0.0476 NA NA
Ethyl methacrylate SW-846 8260 97632 18400 <0.01 <0.0096 <0.00965 <0.0103 <0.00966 <0.00972 <0.00968
Ethylbenzene SW-846 8260 100414 395 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Iodomethane SW-846 8260 74884 NAV <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Isobutanol SW-846 8260 78831 613000 <0.251 <0.24 <0.241 <0.00515 <0.242 <0.243 <0.242
m&p-Xylene SW-846 8260 1330207 461 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Methacrylonitrile SW-846 8260 126987 204 <0.1 <0.096 <0.0965 <0.00515 <0.0966 <0.0972 <0.0968
Methyl methacrylate SW-846 8260 80626 16300 <0.01 <0.0096 <0.00965 <0.00515 <0.00966 <0.00972 <0.00968
Methylene chloride SW-846 8260 75092 21.9 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
o-Xylene SW-846 8260 95476 413 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Pentachlorophenol SW-846 8270 87865 23.8 <0.403 <0.401 <0.404 <0.392 <0.396 <0.417 <0.416
Propionitrile SW-846 8260 107120 NAV <0.0201 <0.0192 <0.0193 <0.00515 <0.0193 <0.0194 <0.0194
Styrene SW-846 8260 100425 384 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Tetrachloroethene SW-846 8260 127184 18.2 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Toluene SW-846 8260 108883 38 0.0054 0.00562 0.00508 0.00588 0.00605 0.000952 J <0.00484
Toxaphene SW-846 8081 8001352 5.2 <0.0807 <0.0803 0.747 25.8 <0.0793 NA NA
trans-1,2-Dichloroethene SW-846 8260 156605 3070 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
trans-1,3-Dichloropropene SW-846 8260 10061026 0.352 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
trans-1,4-Dichloro-2-butene SW-846 8260 110576 NAV <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Trichloroethene SW-846 8260 79016 7.92 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Trichlorofluoromethane SW-846 8260 75694 143000 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484
Vinyl acetate SW-846 8260 108054 9.13 <0.01 <0.0096 <0.00965 <0.00515 <0.00966 <0.00972 <0.00968
Vinyl chloride SW-846 8260 75014 0.939 <0.00501 <0.0048 <0.00482 <0.00515 <0.00483 <0.00486 <0.00484

All concentrations are in milligrams per kilogram (mg/kg).
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
Shaded result indicates concentration above TRG (restricted).
* 11.8 mg/kg based on MDEQ approval of the Upper Confidence Limit (UCL) of the mean of the background concentration.
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: GP-SB-18 (0-2) GP-SB-18 (2-4) GP-SB-19 (0-2) GP-SB-19 (2-4) GP-SB-20 (0-2) GP-SB-20 (2-4)
Parameter Method CAS No. (mg/kg) Sample Date: 2/15/2007 2/15/2007 2/15/2007 2/15/2007 2/15/2007 2/15/2007

1,1,1,2-Tetrachloroethane SW-846 8260 630206 220 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
1,1,1-Trichloroethane SW-846 8260 71556 1190 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
1,1,2,2-Tetrachloroethane SW-846 8260 79345 1 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
1,1,2-Trichloroethane SW-846 8260 79005 1.67 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
1,1-Dichloroethane SW-846 8260 75343 116 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
1,1-Dichloroethene SW-846 8260 75354 0.118 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
1,2,3-Trichloropropane SW-846 8260 96184 0.818 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
1,2,4-Trimethylbenzene SW-846 8260 95636 102000 <0.00491 <0.00474 0.00363 J 0.00247 J 0.00248 J <0.00491
1,2-Dibromo-3-chloropropane SW-846 8260 96128 0.0999 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
1,2-Dibromoethane (EDB) SW-846 8260 106934 0.0673 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
1,2-Dichloroethane SW-846 8260 107062 0.621 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
1,2-Dichloropropane SW-846 8260 78875 0.445 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
1,3,5-Trimethylbenzene SW-846 8260 108678 436 <0.00491 <0.00474 0.00112 J 0.000862 J 0.00081 J <0.00491
1,4-Dioxane (p-Dioxane) SW-846 8260 123911 520 <0.245 <0.237 <0.246 <0.254 <0.236 <0.245
2-Butanone (MEK) SW-846 8260 78933 84.5 <0.00982 <0.00949 <0.00986 <0.0101 <0.00942 <0.00981
2-Hexanone SW-846 8260 591786 81800 <0.00982 <0.00949 <0.00986 <0.0101 <0.00942 <0.00981
4-Methyl-2-pentanone (MIBK) SW-846 8260 108101 163000 <0.00982 <0.00949 <0.00986 <0.0101 <0.00942 <0.00981
4-Nitrophenol SW-846 8270 100027 16400 <0.415 <0.416 <0.4 <0.415 J <0.398 <0.418
Acetone SW-846 8260 67641 104000 0.021 UB 0.0171 UB <0.00986 <0.0101 <0.00942 <0.00981
Acetonitrile SW-846 8260 75058 111 <0.0982 <0.0949 <0.0986 <0.101 <0.0942 <0.0981
Acetophenone SW-846 8270 98862 2630 <0.415 <0.416 <0.4 <0.415 J <0.398 <0.418
Acrolein SW-846 8260 107028 40900 <0.0196 <0.019 <0.0197 <0.0203 <0.0188 <0.0196
Acrylonitrile SW-846 8260 107131 10.6 <0.0196 <0.019 <0.0197 <0.0203 <0.0188 <0.0196
Allyl chloride SW-846 8260 107051 NAV <0.00982 <0.00949 <0.00986 <0.0101 <0.00942 <0.00981
Arsenic* SW-846 6010 7440382 11.8 <0.83 <1.01 <1.15 4.07 1.61 2.68
Atrazine SW-846 8270 1912249 25.8 <0.415 <0.416 <0.4 <0.415 J <0.398 <0.418
Benzene SW-846 8260 71432 1.36 <0.00491 <0.00474 0.00383 J 0.00282 J 0.0028 J 0.00144 J
bis(2-Ethylhexyl)phthalate SW-846 8270 117817 409 <0.415 <0.416 <0.4 <0.415 J <0.398 <0.418
Bromodichloromethane SW-846 8260 75274 1.89 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Bromoform SW-846 8260 75252 90.1 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Bromomethane SW-846 8260 74839 2.97 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Carbon disulfide SW-846 8260 75150 7.97 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Carbon tetrachloride SW-846 8260 56235 0.569 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Chlorobenzene SW-846 8260 108907 1.19 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Chloroethane SW-846 8260 75003 1970 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Chloroform SW-846 8260 67663 0.478 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Chloromethane SW-846 8260 74873 440 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Chloroprene SW-846 8260 126998 4080 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
cis-1,3-Dichloropropene SW-846 8260 10061015 0.352 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: GP-SB-18 (0-2) GP-SB-18 (2-4) GP-SB-19 (0-2) GP-SB-19 (2-4) GP-SB-20 (0-2) GP-SB-20 (2-4)
Parameter Method CAS No. (mg/kg) Sample Date: 2/15/2007 2/15/2007 2/15/2007 2/15/2007 2/15/2007 2/15/2007

Cyanazine SW-846 8270 21725462 6.81 <0.415 <0.416 <0.4 <0.415 J <0.398 <0.418
Dibromochloromethane SW-846 8260 124481 68.1 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Dibromomethane SW-846 8260 74953 20400 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Dichlorodifluoromethane SW-846 8260 75718 409000 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Dinoseb SW-846 8151 88857 204 <0.0498 <0.0499 <0.048 R <0.0499 J <0.0478 J <0.0502 R
Ethyl methacrylate SW-846 8260 97632 18400 <0.00982 <0.00949 <0.00986 <0.0101 <0.00942 <0.00981
Ethylbenzene SW-846 8260 100414 395 <0.00491 <0.00474 0.00356 J 0.00258 J 0.00243 J 0.000971 J
Iodomethane SW-846 8260 74884 NAV 0.00101 J <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Isobutanol SW-846 8260 78831 613000 <0.245 <0.237 <0.246 <0.254 <0.236 <0.245
m&p-Xylene SW-846 8260 1330207 461 <0.00491 <0.00474 0.00567 0.00379 J 0.00395 J 0.00177 J
Methacrylonitrile SW-846 8260 126987 204 <0.0982 <0.0949 <0.0986 <0.101 <0.0942 <0.0981
Methyl methacrylate SW-846 8260 80626 16300 <0.00982 <0.00949 <0.00986 <0.0101 <0.00942 <0.00981
Methylene chloride SW-846 8260 75092 21.9 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
o-Xylene SW-846 8260 95476 413 <0.00491 <0.00474 0.00279 J 0.00185 J 0.00184 J 0.000824 J
Pentachlorophenol SW-846 8270 87865 23.8 <0.415 <0.416 <0.4 <0.415 J <0.398 <0.418
Propionitrile SW-846 8260 107120 NAV <0.0196 <0.019 <0.0197 <0.0203 <0.0188 <0.0196
Styrene SW-846 8260 100425 384 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Tetrachloroethene SW-846 8260 127184 18.2 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Toluene SW-846 8260 108883 38 <0.00491 <0.00474 0.00931 0.00692 0.0064 0.00238 J
Toxaphene SW-846 8081 8001352 5.2 <0.083 <0.0833 <0.0801 <0.0832 J <0.0797 <0.0838
trans-1,2-Dichloroethene SW-846 8260 156605 3070 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
trans-1,3-Dichloropropene SW-846 8260 10061026 0.352 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
trans-1,4-Dichloro-2-butene SW-846 8260 110576 NAV <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Trichloroethene SW-846 8260 79016 7.92 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Trichlorofluoromethane SW-846 8260 75694 143000 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491
Vinyl acetate SW-846 8260 108054 9.13 <0.00982 <0.00949 <0.00986 <0.0101 <0.00942 <0.00981
Vinyl chloride SW-846 8260 75014 0.939 <0.00491 <0.00474 <0.00493 <0.00507 <0.00471 <0.00491

All concentrations are in milligrams per kilogram (mg/kg).
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
Shaded result indicates concentration above TRG (restricted).
* 11.8 mg/kg based on MDEQ approval of the Upper Confidence Limit (UCL) of the mean of the background concentration.
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG GP-SB-DUP-03

Analytical Restricted Sample ID: GP-SB-21 (0-2) GP-SB-21 (2-4) GP-SB-21 (2-4) GP-SB-27 (0-2) GP-SB-27 (2-4) GP-SB-28 (0-2) GP-SB-28 (2-4)
Parameter Method CAS No. (mg/kg) Sample Date: 2/15/2007 2/15/2007 2/15/2007 4/18/2007 4/18/2007 4/18/2007 4/18/2007

1,1,1,2-Tetrachloroethane SW-846 8260 630206 220 <0.00474 <0.00516 <0.00513 NA NA NA NA
1,1,1-Trichloroethane SW-846 8260 71556 1190 <0.00474 <0.00516 <0.00513 NA NA NA NA
1,1,2,2-Tetrachloroethane SW-846 8260 79345 1 <0.00474 <0.00516 <0.00513 NA NA NA NA
1,1,2-Trichloroethane SW-846 8260 79005 1.67 <0.00474 <0.00516 <0.00513 NA NA NA NA
1,1-Dichloroethane SW-846 8260 75343 116 <0.00474 <0.00516 <0.00513 NA NA NA NA
1,1-Dichloroethene SW-846 8260 75354 0.118 <0.00474 <0.00516 <0.00513 NA NA NA NA
1,2,3-Trichloropropane SW-846 8260 96184 0.818 <0.00474 <0.00516 <0.00513 NA NA NA NA
1,2,4-Trimethylbenzene SW-846 8260 95636 102000 0.00131 J <0.00516 <0.00513 NA NA NA NA
1,2-Dibromo-3-chloropropane SW-846 8260 96128 0.0999 <0.00474 <0.00516 <0.00513 NA NA NA NA
1,2-Dibromoethane (EDB) SW-846 8260 106934 0.0673 <0.00474 <0.00516 <0.00513 NA NA NA NA
1,2-Dichloroethane SW-846 8260 107062 0.621 <0.00474 <0.00516 <0.00513 NA NA NA NA
1,2-Dichloropropane SW-846 8260 78875 0.445 <0.00474 <0.00516 <0.00513 NA NA NA NA
1,3,5-Trimethylbenzene SW-846 8260 108678 436 <0.00474 <0.00516 <0.00513 NA NA NA NA
1,4-Dioxane (p-Dioxane) SW-846 8260 123911 520 <0.237 <0.258 <0.256 NA NA NA NA
2-Butanone (MEK) SW-846 8260 78933 84.5 <0.00949 0.0105 0.0113 NA NA NA NA
2-Hexanone SW-846 8260 591786 81800 <0.00949 <0.0103 <0.0103 NA NA NA NA
4-Methyl-2-pentanone (MIBK) SW-846 8260 108101 163000 <0.00949 <0.0103 <0.0103 NA NA NA NA
4-Nitrophenol SW-846 8270 100027 16400 <0.408 <0.43 <0.414 NA NA NA NA
Acetone SW-846 8260 67641 104000 0.0119 UB 0.0863 0.109 NA NA NA NA
Acetonitrile SW-846 8260 75058 111 <0.0949 <0.103 <0.103 NA NA NA NA
Acetophenone SW-846 8270 98862 2630 <0.408 <0.43 <0.414 NA NA NA NA
Acrolein SW-846 8260 107028 40900 <0.019 <0.0207 <0.0205 NA NA NA NA
Acrylonitrile SW-846 8260 107131 10.6 <0.019 <0.0207 <0.0205 NA NA NA NA
Allyl chloride SW-846 8260 107051 NAV <0.00949 <0.0103 <0.0103 NA NA NA NA
Arsenic* SW-846 6010 7440382 11.8 0.597 J <1.27 <1.2 <1.23 <1.31 <1.18 0.71J
Atrazine SW-846 8270 1912249 25.8 <0.408 <0.43 <0.414 NA NA NA NA
Benzene SW-846 8260 71432 1.36 0.00171 J <0.00516 <0.00513 NA NA NA NA
bis(2-Ethylhexyl)phthalate SW-846 8270 117817 409 <0.408 <0.43 <0.414 NA NA NA NA
Bromodichloromethane SW-846 8260 75274 1.89 <0.00474 <0.00516 <0.00513 NA NA NA NA
Bromoform SW-846 8260 75252 90.1 <0.00474 <0.00516 <0.00513 NA NA NA NA
Bromomethane SW-846 8260 74839 2.97 <0.00474 <0.00516 <0.00513 NA NA NA NA
Carbon disulfide SW-846 8260 75150 7.97 0.00121 J <0.00516 <0.00513 NA NA NA NA
Carbon tetrachloride SW-846 8260 56235 0.569 <0.00474 <0.00516 <0.00513 NA NA NA NA
Chlorobenzene SW-846 8260 108907 1.19 <0.00474 <0.00516 <0.00513 NA NA NA NA
Chloroethane SW-846 8260 75003 1970 <0.00474 <0.00516 <0.00513 NA NA NA NA
Chloroform SW-846 8260 67663 0.478 <0.00474 <0.00516 <0.00513 NA NA NA NA
Chloromethane SW-846 8260 74873 440 <0.00474 <0.00516 <0.00513 NA NA NA NA
Chloroprene SW-846 8260 126998 4080 <0.00474 <0.00516 <0.00513 NA NA NA NA
cis-1,3-Dichloropropene SW-846 8260 10061015 0.352 <0.00474 <0.00516 <0.00513 NA NA NA NA
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG GP-SB-DUP-03

Analytical Restricted Sample ID: GP-SB-21 (0-2) GP-SB-21 (2-4) GP-SB-21 (2-4) GP-SB-27 (0-2) GP-SB-27 (2-4) GP-SB-28 (0-2) GP-SB-28 (2-4)
Parameter Method CAS No. (mg/kg) Sample Date: 2/15/2007 2/15/2007 2/15/2007 4/18/2007 4/18/2007 4/18/2007 4/18/2007

Cyanazine SW-846 8270 21725462 6.81 <0.408 <0.43 <0.414 NA NA NA NA
Dibromochloromethane SW-846 8260 124481 68.1 <0.00474 <0.00516 <0.00513 NA NA NA NA
Dibromomethane SW-846 8260 74953 20400 <0.00474 <0.00516 <0.00513 NA NA NA NA
Dichlorodifluoromethane SW-846 8260 75718 409000 <0.00474 <0.00516 <0.00513 NA NA NA NA
Dinoseb SW-846 8151 88857 204 <0.049 <0.0516 <0.0498 NA NA NA NA
Ethyl methacrylate SW-846 8260 97632 18400 <0.00949 <0.0103 <0.0103 NA NA NA NA
Ethylbenzene SW-846 8260 100414 395 0.00152 J <0.00516 <0.00513 NA NA NA NA
Iodomethane SW-846 8260 74884 NAV <0.00474 <0.00516 <0.00513 NA NA NA NA
Isobutanol SW-846 8260 78831 613000 <0.237 <0.258 <0.256 NA NA NA NA
m&p-Xylene SW-846 8260 1330207 461 0.0021 J <0.00516 <0.00513 NA NA NA NA
Methacrylonitrile SW-846 8260 126987 204 <0.0949 <0.103 <0.103 NA NA NA NA
Methyl methacrylate SW-846 8260 80626 16300 <0.00949 <0.0103 <0.0103 NA NA NA NA
Methylene chloride SW-846 8260 75092 21.9 <0.00474 <0.00516 <0.00513 NA NA NA NA
o-Xylene SW-846 8260 95476 413 0.000939 J <0.00516 <0.00513 NA NA NA NA
Pentachlorophenol SW-846 8270 87865 23.8 <0.408 <0.43 <0.414 NA NA NA NA
Propionitrile SW-846 8260 107120 NAV <0.019 <0.0207 <0.0205 NA NA NA NA
Styrene SW-846 8260 100425 384 <0.00474 <0.00516 <0.00513 NA NA NA NA
Tetrachloroethene SW-846 8260 127184 18.2 <0.00474 <0.00516 <0.00513 NA NA NA NA
Toluene SW-846 8260 108883 38 0.00462 J <0.00516 <0.00513 NA NA NA NA
Toxaphene SW-846 8081 8001352 5.2 <0.0818 <0.0861 <0.083 NA NA NA NA
trans-1,2-Dichloroethene SW-846 8260 156605 3070 <0.00474 <0.00516 <0.00513 NA NA NA NA
trans-1,3-Dichloropropene SW-846 8260 10061026 0.352 <0.00474 <0.00516 <0.00513 NA NA NA NA
trans-1,4-Dichloro-2-butene SW-846 8260 110576 NAV <0.00474 <0.00516 <0.00513 NA NA NA NA
Trichloroethene SW-846 8260 79016 7.92 <0.00474 <0.00516 <0.00513 NA NA NA NA
Trichlorofluoromethane SW-846 8260 75694 143000 <0.00474 <0.00516 <0.00513 NA NA NA NA
Vinyl acetate SW-846 8260 108054 9.13 <0.00949 <0.0103 <0.0103 NA NA NA NA
Vinyl chloride SW-846 8260 75014 0.939 <0.00474 <0.00516 <0.00513 NA NA NA NA

All concentrations are in milligrams per kilogram (mg/kg).
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
Shaded result indicates concentration above TRG (restricted).
* 11.8 mg/kg based on MDEQ approval of the Upper Confidence Limit (UCL) of the mean of the background concentration.
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: GP-SB-29 (0-2) GP-SB-29 (2-4) GP-SB-30 (0-2) GP-SB-30 (2-4) GP-SB-31 (0-2) GP-SB-31 (2-4) GP-SB-32(0-2) GP-SB-32(2-4)
Parameter Method CAS No. (mg/kg) Sample Date: 4/18/2007 4/18/2007 4/18/2007 4/18/2007 4/18/2007 4/18/2007 4/18/2007 4/18/2007

1,1,1,2-Tetrachloroethane SW-846 8260 630206 220 NA NA NA NA NA NA NA NA
1,1,1-Trichloroethane SW-846 8260 71556 1190 NA NA NA NA NA NA NA NA
1,1,2,2-Tetrachloroethane SW-846 8260 79345 1 NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane SW-846 8260 79005 1.67 NA NA NA NA NA NA NA NA
1,1-Dichloroethane SW-846 8260 75343 116 NA NA NA NA NA NA NA NA
1,1-Dichloroethene SW-846 8260 75354 0.118 NA NA NA NA NA NA NA NA
1,2,3-Trichloropropane SW-846 8260 96184 0.818 NA NA NA NA NA NA NA NA
1,2,4-Trimethylbenzene SW-846 8260 95636 102000 NA NA NA NA NA NA NA NA
1,2-Dibromo-3-chloropropane SW-846 8260 96128 0.0999 NA NA NA NA NA NA NA NA
1,2-Dibromoethane (EDB) SW-846 8260 106934 0.0673 NA NA NA NA NA NA NA NA
1,2-Dichloroethane SW-846 8260 107062 0.621 NA NA NA NA NA NA NA NA
1,2-Dichloropropane SW-846 8260 78875 0.445 NA NA NA NA NA NA NA NA
1,3,5-Trimethylbenzene SW-846 8260 108678 436 NA NA NA NA NA NA NA NA
1,4-Dioxane (p-Dioxane) SW-846 8260 123911 520 NA NA NA NA NA NA NA NA
2-Butanone (MEK) SW-846 8260 78933 84.5 NA NA NA NA NA NA NA NA
2-Hexanone SW-846 8260 591786 81800 NA NA NA NA NA NA NA NA
4-Methyl-2-pentanone (MIBK) SW-846 8260 108101 163000 NA NA NA NA NA NA NA NA
4-Nitrophenol SW-846 8270 100027 16400 NA NA NA NA NA NA NA NA
Acetone SW-846 8260 67641 104000 NA NA NA NA NA NA NA NA
Acetonitrile SW-846 8260 75058 111 NA NA NA NA NA NA NA NA
Acetophenone SW-846 8270 98862 2630 NA NA NA NA NA NA NA NA
Acrolein SW-846 8260 107028 40900 NA NA NA NA NA NA NA NA
Acrylonitrile SW-846 8260 107131 10.6 NA NA NA NA NA NA NA NA
Allyl chloride SW-846 8260 107051 NAV NA NA NA NA NA NA NA NA
Arsenic* SW-846 6010 7440382 11.8 NA NA NA NA NA NA NA NA
Atrazine SW-846 8270 1912249 25.8 NA NA NA NA NA NA NA NA
Benzene SW-846 8260 71432 1.36 NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate SW-846 8270 117817 409 NA NA NA NA NA NA NA NA
Bromodichloromethane SW-846 8260 75274 1.89 NA NA NA NA NA NA NA NA
Bromoform SW-846 8260 75252 90.1 NA NA NA NA NA NA NA NA
Bromomethane SW-846 8260 74839 2.97 NA NA NA NA NA NA NA NA
Carbon disulfide SW-846 8260 75150 7.97 NA NA NA NA NA NA NA NA
Carbon tetrachloride SW-846 8260 56235 0.569 NA NA NA NA NA NA NA NA
Chlorobenzene SW-846 8260 108907 1.19 NA NA NA NA NA NA NA NA
Chloroethane SW-846 8260 75003 1970 NA NA NA NA NA NA NA NA
Chloroform SW-846 8260 67663 0.478 NA NA NA NA NA NA NA NA
Chloromethane SW-846 8260 74873 440 NA NA NA NA NA NA NA NA
Chloroprene SW-846 8260 126998 4080 NA NA NA NA NA NA NA NA
cis-1,3-Dichloropropene SW-846 8260 10061015 0.352 NA NA NA NA NA NA NA NA
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: GP-SB-29 (0-2) GP-SB-29 (2-4) GP-SB-30 (0-2) GP-SB-30 (2-4) GP-SB-31 (0-2) GP-SB-31 (2-4) GP-SB-32(0-2) GP-SB-32(2-4)
Parameter Method CAS No. (mg/kg) Sample Date: 4/18/2007 4/18/2007 4/18/2007 4/18/2007 4/18/2007 4/18/2007 4/18/2007 4/18/2007

Cyanazine SW-846 8270 21725462 6.81 NA NA NA NA NA NA NA NA
Dibromochloromethane SW-846 8260 124481 68.1 NA NA NA NA NA NA NA NA
Dibromomethane SW-846 8260 74953 20400 NA NA NA NA NA NA NA NA
Dichlorodifluoromethane SW-846 8260 75718 409000 NA NA NA NA NA NA NA NA
Dinoseb SW-846 8151 88857 204 NA NA NA NA NA NA NA NA
Ethyl methacrylate SW-846 8260 97632 18400 NA NA NA NA NA NA NA NA
Ethylbenzene SW-846 8260 100414 395 NA NA NA NA NA NA NA NA
Iodomethane SW-846 8260 74884 NAV NA NA NA NA NA NA NA NA
Isobutanol SW-846 8260 78831 613000 NA NA NA NA NA NA NA NA
m&p-Xylene SW-846 8260 1330207 461 NA NA NA NA NA NA NA NA
Methacrylonitrile SW-846 8260 126987 204 NA NA NA NA NA NA NA NA
Methyl methacrylate SW-846 8260 80626 16300 NA NA NA NA NA NA NA NA
Methylene chloride SW-846 8260 75092 21.9 NA NA NA NA NA NA NA NA
o-Xylene SW-846 8260 95476 413 NA NA NA NA NA NA NA NA
Pentachlorophenol SW-846 8270 87865 23.8 NA NA NA NA NA NA NA NA
Propionitrile SW-846 8260 107120 NAV NA NA NA NA NA NA NA NA
Styrene SW-846 8260 100425 384 NA NA NA NA NA NA NA NA
Tetrachloroethene SW-846 8260 127184 18.2 NA NA NA NA NA NA NA NA
Toluene SW-846 8260 108883 38 NA NA NA NA NA NA NA NA
Toxaphene SW-846 8081 8001352 5.2 <0.0858 <0.084 <0.0833 <0.0858 0.123 0.354 <0.0795 <0.0894
trans-1,2-Dichloroethene SW-846 8260 156605 3070 NA NA NA NA NA NA NA NA
trans-1,3-Dichloropropene SW-846 8260 10061026 0.352 NA NA NA NA NA NA NA NA
trans-1,4-Dichloro-2-butene SW-846 8260 110576 NAV NA NA NA NA NA NA NA NA
Trichloroethene SW-846 8260 79016 7.92 NA NA NA NA NA NA NA NA
Trichlorofluoromethane SW-846 8260 75694 143000 NA NA NA NA NA NA NA NA
Vinyl acetate SW-846 8260 108054 9.13 NA NA NA NA NA NA NA NA
Vinyl chloride SW-846 8260 75014 0.939 NA NA NA NA NA NA NA NA

All concentrations are in milligrams per kilogram (mg/kg).
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
Shaded result indicates concentration above TRG (restricted).
* 11.8 mg/kg based on MDEQ approval of the Upper Confidence Limit (UCL) of the mean of the background concentration.
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: NP-SED
Parameter Method CAS No. (mg/kg) Sample Date: 5/16/2007

1,1,1,2-Tetrachloroethane SW-846 8260 630206 220 <0.0269
1,1,1-Trichloroethane SW-846 8260 71556 1190 <0.0269
1,1,2,2-Tetrachloroethane SW-846 8260 79345 1 <0.0269
1,1,2-Trichloroethane SW-846 8260 79005 1.67 <0.0269
1,1-Dichloroethane SW-846 8260 75343 116 <0.0269
1,1-Dichloroethene SW-846 8260 75354 0.118 <0.0269
1,2,3-Trichloropropane SW-846 8260 96184 0.818 <0.0269
1,2,4-Trimethylbenzene SW-846 8260 95636 102000 <0.0269
1,2-Dibromo-3-chloropropane SW-846 8260 96128 0.0999 <0.0269
1,2-Dibromoethane (EDB) SW-846 8260 106934 0.0673 <0.0269
1,2-Dichloroethane SW-846 8260 107062 0.621 <0.0269
1,2-Dichloropropane SW-846 8260 78875 0.445 <0.0269
1,3,5-Trimethylbenzene SW-846 8260 108678 436 <0.0269
1,4-Dioxane (p-Dioxane) SW-846 8260 123911 520 <1.340
2-Butanone (MEK) SW-846 8260 78933 84.5 0.222
2-Hexanone SW-846 8260 591786 81800 <0.0537
4-Methyl-2-pentanone (MIBK) SW-846 8260 108101 163000 <0.0537
4-Nitrophenol SW-846 8270 100027 16400 <0.330
Acetone SW-846 8260 67641 104000 <0.0537
Acetonitrile SW-846 8260 75058 111 <0.537
Acetophenone SW-846 8270 98862 2630 <0.330
Acrolein SW-846 8260 107028 40900 <0.107
Acrylonitrile SW-846 8260 107131 10.6 <0.107
Allyl chloride SW-846 8260 107051 NAV <0.0537
Arsenic* SW-846 6010 7440382 11.8 <0.00245
Atrazine SW-846 8270 1912249 25.8 <0.330
Benzene SW-846 8260 71432 1.36 <0.0269
bis(2-Ethylhexyl)phthalate SW-846 8270 117817 409 <0.330
Bromodichloromethane SW-846 8260 75274 1.89 <0.0269
Bromoform SW-846 8260 75252 90.1 <0.0269
Bromomethane SW-846 8260 74839 2.97 <0.0269
Carbon disulfide SW-846 8260 75150 7.97 <0.0269
Carbon tetrachloride SW-846 8260 56235 0.569 <0.0269
Chlorobenzene SW-846 8260 108907 1.19 <0.0269
Chloroethane SW-846 8260 75003 1970 <0.0269
Chloroform SW-846 8260 67663 0.478 <0.0269
Chloromethane SW-846 8260 74873 440 <0.0269
Chloroprene SW-846 8260 126998 4080 <0.0269
cis-1,3-Dichloropropene SW-846 8260 10061015 0.352 <0.0269
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Table 3. Summary of Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: NP-SED
Parameter Method CAS No. (mg/kg) Sample Date: 5/16/2007

Cyanazine SW-846 8270 21725462 6.81 <0.330
Dibromochloromethane SW-846 8260 124481 68.1 <0.0269
Dibromomethane SW-846 8260 74953 20400 <0.0269
Dichlorodifluoromethane SW-846 8260 75718 409000 <0.0269
Dinoseb SW-846 8151 88857 204 <0.330
Ethyl methacrylate SW-846 8260 97632 18400 <0.0537
Ethylbenzene SW-846 8260 100414 395 <0.0269
Iodomethane SW-846 8260 74884 NAV <0.0269
Isobutanol SW-846 8260 78831 613000 <1.340
m&p-Xylene SW-846 8260 1330207 461 <0.0537
Methacrylonitrile SW-846 8260 126987 204 <0.537
Methyl methacrylate SW-846 8260 80626 16300 <0.0537
Methylene chloride SW-846 8260 75092 21.9 <0.0269
o-Xylene SW-846 8260 95476 413 <0.0269
Pentachlorophenol SW-846 8270 87865 23.8 <0.330
Propionitrile SW-846 8260 107120 NAV <0.107
Styrene SW-846 8260 100425 384 <0.0269
Tetrachloroethene SW-846 8260 127184 18.2 <0.0269
Toluene SW-846 8260 108883 38 <0.0269
Toxaphene SW-846 8081 8001352 5.2 <0.0667
trans-1,2-Dichloroethene SW-846 8260 156605 3070 <0.0269
trans-1,3-Dichloropropene SW-846 8260 10061026 0.352 <0.0269
trans-1,4-Dichloro-2-butene SW-846 8260 110576 NAV <0.0269
Trichloroethene SW-846 8260 79016 7.92 <0.0269
Trichlorofluoromethane SW-846 8260 75694 143000 <0.0269
Vinyl acetate SW-846 8260 108054 9.13 <0.0537
Vinyl chloride SW-846 8260 75014 0.939 <0.0269

All concentrations are in milligrams per kilogram (mg/kg).
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
Shaded result indicates concentration above TRG (restricted).
* 11.8 mg/kg based on MDEQ approval of the Upper Confidence Limit (UCL) of the mean of the background concentration.
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Table 4. Summary of Stabilization Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG S/S-DUP-02 (021907) S/S-DUP-01 (021907)

Analytical Restricted S/S-01 (0-2)(1) S/S-01 (0-2) S/S-02 (0-6) S/S-02 (0-6) S/S-03 (0-4) S/S-04 (0-2) S/S-05 (0-2)
Parameter Method CAS No. (mg/kg) 2/19/2007 2/19/2007 2/19/2007 2/19/2007 2/19/2007 2/15/2007 2/15/2007

Arsenic* SW-846 6010 7440382 11.8 295 148 22.3 25.7 25.1 11.3 3.62
Dinoseb SW-846 8151 88857 204 NA NA NA NA NA NA NA
Toxaphene SW-846 8081 8001352 5.2 NA NA NA NA NA 6.01 <0.769

All concentrations are in milligrams per kilogram (mg/kg).
NA Not analyzed.
TRG Target Remediation Goal.
Shaded result indicates concentration above TRG (restricted).
* 11.8 mg/kg based on MDEQ approval of the Upper Confidence Limit (UCL) of the mean of the background concentration.
(1) An arsenic sample from this location was submitted for Synthetic Precipitation Leaching Procedure (SPLP) analysis.  The results of this analysis are included in Table 5.
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Table 4. Summary of Stabilization Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted S/S-06 (0-2) S/S-07 (0-2) S/S-08 (0-2) S/S-09 (0-2) S/S-10 (0-2) S/S-11 (0-2)(2) S/S-12 (0-2) S/S-13 (0-2)
Parameter Method CAS No. (mg/kg) 2/15/2007 2/15/2007 2/15/2007 2/15/2007 2/15/2007 2/16/2007 2/16/2007 2/16/2007

Arsenic* SW-846 6010 7440382 11.8 NA NA NA NA NA NA NA NA
Dinoseb SW-846 8151 88857 204 NA NA NA <0.481 <0.496 NA <0.938 <0.950
Toxaphene SW-846 8081 8001352 5.2 0.405 <0.814 33.7 1.0 1.21 93.7 0.362 29.2

All concentrations are in milligrams per kilogram (mg/kg).
NA Not analyzed.
TRG Target Remediation Goal.
Shaded result indicates concentration above TRG (restricted).
* 11.8 mg/kg based on MDEQ approval of the Upper Confidence Limit (UCL) of the mean of the background concentration.
(2) A toxaphene sample from this location was submitted for Synthetic Precipitation Leaching Procedure (SPLP) analysis.  The results of this analysis are included in Table 5.
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Table 4. Summary of Stabilization Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted S/S-14 (0-2)(3) S/S-15 (0-2) S/S-16 (0-2) S/S-17 (0-2) S/S-18 (0-2) S/S-19 (0-2) S/S-20 (0-2) S/S-21 (0-2)
Parameter Method CAS No. (mg/kg) 2/16/2007 2/16/2007 2/16/2007 2/16/2007 2/16/2007 2/16/2007 2/16/2007 2/16/2007

Arsenic* SW-846 6010 7440382 11.8 NA NA 3.55 16.8 8.70 5.47 6.93 5.84
Dinoseb SW-846 8151 88857 204 88.1 NA <0.513 <0.0494 <0.0488 <0.488 <0.477 0.852
Toxaphene SW-846 8081 8001352 5.2 22.6 0.12 <0.0855 <0.0824 <0.0814 <0.0813 <0.0795 <0.0799

All concentrations are in milligrams per kilogram (mg/kg).
NA Not analyzed.
TRG Target Remediation Goal.
Shaded result indicates concentration above TRG (restricted).
* 11.8 mg/kg based on MDEQ approval of the Upper Confidence Limit (UCL) of the mean of the background concentration.
(3) A dinoseb sample from this location was submitted for Synthetic Precipitation Leaching Procedure (SPLP) analysis.  The results of this analysis are included in Table 5.
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Table 5. Summary of Stabilization SPLP Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater 
Analytical Tier 1 TRG S/S-01 (0-2) S/S-11-A (0-2) S/S-14-A (0-2)

Parameter Method CAS No. (mg/L) 2/19/2007 3/26/2007 3/26/2007

Arsenic SW-846 6010 7440382 0.05 0.591 NA NA
Dinoseb SW-846 8151 88857 0.007 NA NA 0.972
Toxaphene SW-846 8081 8001352 0.003 NA <0.002 NA

All concentrations are in milligrams per liter (mg/L).
Shaded result indicates concentration above TRG (restricted).
NA Not analyzed.
SPLP Synthetic Precipitation Leaching Procedure.
TRG Target Remediation Goal.
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Table 6. Summary of Landfill Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: LF-B-02 (12-14) LF-B-02 (30-32) LF-B-03 (12-14) LF-B-04 (5-6') LF-B-04 (22-24') LF-B-13 (16-18)
Parameter Method CAS No. (mg/kg) Sample Date: 3/29/2007 3/29/2007 3/29/2007 4/2/2007 4/2/2007 4/10/2007

1,1,1,2-Tetrachloroethane SW-846 8260 630206 220 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
1,1,1-Trichloroethane SW-846 8260 71556 1190 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
1,1,2,2-Tetrachloroethane SW-846 8260 79345 1 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
1,1,2-Trichloroethane SW-846 8260 79005 1.67 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
1,1-Dichloroethane SW-846 8260 75343 116 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
1,1-Dichloroethene SW-846 8260 75354 0.118 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
1,2,3-Trichloropropane SW-846 8260 96184 0.818 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
1,2,4-Trimethylbenzene SW-846 8260 95636 102000 <0.00484 <0.00494 <0.00493 <163 <0.254 281
1,2-Dibromo-3-chloropropane SW-846 8260 96128 0.0999 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
1,2-Dibromoethane (EDB) SW-846 8260 106934 0.0673 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
1,2-Dichloroethane SW-846 8260 107062 0.621 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
1,2-Dichloropropane SW-846 8260 78875 0.445 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
1,3,5-Trimethylbenzene SW-846 8260 108678 436 <0.00484 <0.00494 <0.00493 <163 <0.254 99.1
1,4-Dioxane (p-Dioxane) SW-846 8260 123911 520 <0.242 <0.247 <0.247 <8150 <12.7 <3421,4-Dioxane (p-Dioxane) SW-846 8260 123911 520 <0.242 <0.247 <0.247 <8150 <12.7 <342
2-Butanone (MEK) SW-846 8260 78933 84.5 <0.00968 <0.00988 <0.00986 <326 <0.508 <13.7
2-Hexanone SW-846 8260 591786 81800 <0.00968 <0.00988 <0.00986 <326 <0.508 <13.7
4-Methyl-2-pentanone (MIBK) SW-846 8260 108101 163000 <0.00968 <0.00988 <0.00986 <326 <0.508 <13.7
4-Nitrophenol SW-846 8270 100027 16400 <0.393 <0.426 <0.404 <8.9 <0.399 <4870
Acetone SW-846 8260 67641 104000 <0.00968 <0.00988 <0.00986 <326 <0.508 <13.7
Acetonitrile SW-846 8260 75058 111 <0.0968 <0.0988 <0.0986 <3260 <5.08 <137
Acetophenone SW-846 8270 98862 2630 <0.393 <0.426 <0.404 <8.9 <0.399 <4870
Acrolein SW-846 8260 107028 40900 <0.0194 <0.0198 <0.0197 <652 <1.02 <27.3
Acrylonitrile SW-846 8260 107131 10.6 <0.0194 <0.0198 <0.0197 <652 <1.02 <27.3
Allyl chloride SW-846 8260 107051 NAV <0.00968 <0.00988 <0.00986 <326 <0.508 <13.7
Arsenic* SW-846 6010 7440382 11.8 <1.03 <1.19 2.6 <1.18 1.49 4.81
Atrazine SW-846 8270 1912249 25.8 <0.393 <0.426 0.419 <8.9 <0.399 13,800
Benzene SW-846 8260 71432 1.36 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
bis(2-Ethylhexyl)phthalate SW-846 8270 117817 409 <0.393 <0.426 <0.404 <8.9 <0.399 <4870
Bromodichloromethane SW-846 8260 75274 1.89 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
Bromoform SW-846 8260 75252 90.1 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
Bromomethane SW-846 8260 74839 2.97 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
Carbon disulfide SW-846 8260 75150 7.97 0.00835 <0.00494 <0.00493 <163 <0.254 <6.84
Carbon tetrachloride SW-846 8260 56235 0.569 <0.00484 0.116 0.0324 4830 1.2 <6.84
Chlorobenzene SW-846 8260 108907 1.19 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
Chloroethane SW-846 8260 75003 1970 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
Chloroform SW-846 8260 67663 0.478 <0.00484 <0.00494 <0.00493 <163 <0.254 15.9
Chloromethane SW-846 8260 74873 440 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
Chloroprene SW-846 8260 126998 4080 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
cis-1,3-Dichloropropene SW-846 8260 10061015 0.352 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
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Table 6. Summary of Landfill Soil Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Soil
Tier 1 TRG

Analytical Restricted Sample ID: LF-B-02 (12-14) LF-B-02 (30-32) LF-B-03 (12-14) LF-B-04 (5-6') LF-B-04 (22-24') LF-B-13 (16-18)
Parameter Method CAS No. (mg/kg) Sample Date: 3/29/2007 3/29/2007 3/29/2007 4/2/2007 4/2/2007 4/10/2007

Cyanazine SW-846 8270 21725462 6.81 <0.393 <0.426 <0.404 <8.9 <0.399 14200
Dibromochloromethane SW-846 8260 124481 68.1 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
Dibromomethane SW-846 8260 74953 20400 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
Dichlorodifluoromethane SW-846 8260 75718 409000 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
Dinoseb SW-846 8151 88857 204 0.618 <0.0861 25.4 8400 <0.399 <98.5
Ethyl methacrylate SW-846 8260 97632 18400 <0.00968 <0.00988 <0.00986 <326 <0.508 <13.7
Ethylbenzene SW-846 8260 100414 395 <0.00484 <0.00494 <0.00493 <163 <0.254 39.7
Iodomethane SW-846 8260 74884 NAV <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
Isobutanol SW-846 8260 78831 613000 <0.242 <0.247 <0.247 <8150 <12.7 <342
m&p-Xylene SW-846 8260 1330207 461 <0.00968 <0.00988 <0.00986 <326 <0.508 142
Methacrylonitrile SW-846 8260 126987 204 <0.0968 <0.0988 <0.0986 <3260 <5.08 <137
Methyl methacrylate SW-846 8260 80626 16300 <0.00968 <0.00988 <0.00986 <326 <0.508 <13.7
Methylene chloride SW-846 8260 75092 21.9 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
o-Xylene SW-846 8260 95476 413 <0.00484 <0.00494 <0.00493 <163 <0.254 119o-Xylene SW-846 8260 95476 413 <0.00484 <0.00494 <0.00493 <163 <0.254 119
Pentachlorophenol SW-846 8270 87865 23.8 <0.393 <0.426 <0.404 <8.9 <0.399 <4870
Propionitrile SW-846 8260 107120 NAV <0.0194 <0.0198 <0.0197 <652 <1.02 <27.3
Styrene SW-846 8260 100425 384 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
Tetrachloroethene SW-846 8260 127184 18.2 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
Toluene SW-846 8260 108883 38 <0.00484 0.00735 0.00755 <163 <0.254 <6.84
Toxaphene SW-846 8081 8001352 5.2 <0.794 <0.0861 <0.0816 15 <0.0806 939
trans-1,2-Dichloroethene SW-846 8260 156605 3070 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
trans-1,3-Dichloropropene SW-846 8260 10061026 0.352 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
trans-1,4-Dichloro-2-butene SW-846 8260 110576 NAV <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
Trichloroethene SW-846 8260 79016 7.92 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
Trichlorofluoromethane SW-846 8260 75694 143000 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84
Vinyl acetate SW-846 8260 108054 9.13 <0.00968 <0.00988 <0.00986 <326 <0.508 <13.7
Vinyl chloride SW-846 8260 75014 0.939 <0.00484 <0.00494 <0.00493 <163 <0.254 <6.84

All concentrations are in milligrams per kilogram (mg/kg).
J Estimated value.
NAV Not available.
TRG Target Remediation Goal.
Shaded result indicates concentration above TRG (restricted).
* 11.8 mg/kg based on MDEQ approval of the Upper Confidence Limit (UCL) of the mean of the background concentration.
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Table 7. Summary of Soil Quality Assurance/Quality Control (QA/QC) Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Analytical Sample ID: GP-SB-FB-03 GP-SB-RB-03 TB-GP-SB-03 GP-SB-FB-01 GP-SB-FB-02 GP-SB-RB-01 GP-SB-RB-02 TB-GP-SB-01 TB-GP-SB-02 Trip Blank TB-01(032907)
Parameter Method CAS No. Sample Date: 2/15/2007 2/15/2007 2/15/2007 2/13/2007 2/14/2007 2/13/2007 2/14/2007 2/14/2007 2/14/2007 4/2/2007 3/29/2007

1,1,1,2-Tetrachloroethane SW-846 8260 630206 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,1-Trichloroethane SW-846 8260 71556 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2,2-Tetrachloroethane SW-846 8260 79345 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2-Trichloroethane SW-846 8260 79005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethane SW-846 8260 75343 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethene SW-846 8260 75354 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2,3-Trichloropropane SW-846 8260 96184 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2,4-Trimethylbenzene SW-846 8260 95636 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dibromo-3-chloropropane SW-846 8260 96128 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dibromoethane (EDB) SW-846 8260 106934 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichloroethane SW-846 8260 107062 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichloropropane SW-846 8260 78875 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,3,5-Trimethylbenzene SW-846 8260 108678 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,4-Dioxane (p-Dioxane) SW-846 8260 123911 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
2-Butanone (MEK) SW-846 8260 78933 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
2-Hexanone SW-846 8260 591786 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Methyl-2-pentanone (MIBK) SW-846 8260 108101 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Nitrophenol SW-846 8270 100027 NA <0.01 NA NA NA <0.01 <0.01 NA NA NA NA
Acetone SW-846 8260 67641 <0.01 0.0085 J <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acetonitrile SW-846 8260 75058 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acetophenone SW-846 8270 98862 NA <0.01 NA NA NA <0.01 <0.01 NA NA NA NA
Acrolein SW-846 8260 107028 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Acrylonitrile SW-846 8260 107131 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Allyl chloride SW-846 8260 107051 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Allyl chloride SW-846 8260 107051 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Arsenic SW-846 6010 7440382 NA <0.01 NA NA NA <0.01 <0.01 NA NA NA NA
Atrazine SW-846 8270 1912249 NA <0.01 NA NA NA <0.01 <0.01 NA NA NA NA
Benzene SW-846 8260 71432 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
bis(2-Ethylhexyl)phthalate SW-846 8270 117817 NA <0.01 NA NA NA <0.01 <0.01 NA NA NA NA
Bromodichloromethane SW-846 8260 75274 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Bromoform SW-846 8260 75252 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Bromomethane SW-846 8260 74839 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Carbon disulfide SW-846 8260 75150 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Carbon tetrachloride SW-846 8260 56235 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chlorobenzene SW-846 8260 108907 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroethane SW-846 8260 75003 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroform SW-846 8260 67663 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloromethane SW-846 8260 74873 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroprene SW-846 8260 126998 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
cis-1,3-Dichloropropene SW-846 8260 10061015 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cyanazine SW-846 8270 21725462 NA <0.01 NA NA NA <0.01 <0.01 NA NA NA NA
Dibromochloromethane SW-846 8260 124481 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dibromomethane SW-846 8260 74953 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dichlorodifluoromethane SW-846 8260 75718 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dinoseb SW-846 8151 88857 NA <0.002 NA NA NA <0.002 <0.002 NA NA NA NA
Ethyl methacrylate SW-846 8260 97632 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ethylbenzene SW-846 8260 100414 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Iodomethane SW-846 8260 74884 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Isobutanol SW-846 8260 78831 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
m&p-Xylene SW-846 8260 1330207 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01
Methacrylonitrile SW-846 8260 126987 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Methyl methacrylate SW-846 8260 80626 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Methylene chloride SW-846 8260 75092 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
o-Xylene SW-846 8260 95476 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Pentachlorophenol SW-846 8270 87865 NA <0.01 NA NA NA <0.01 <0.01 NA NA NA NA
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Table 7. Summary of Soil Quality Assurance/Quality Control (QA/QC) Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Analytical Sample ID: GP-SB-FB-03 GP-SB-RB-03 TB-GP-SB-03 GP-SB-FB-01 GP-SB-FB-02 GP-SB-RB-01 GP-SB-RB-02 TB-GP-SB-01 TB-GP-SB-02 Trip Blank TB-01(032907)
Parameter Method CAS No. Sample Date: 2/15/2007 2/15/2007 2/15/2007 2/13/2007 2/14/2007 2/13/2007 2/14/2007 2/14/2007 2/14/2007 4/2/2007 3/29/2007

Propionitrile SW-846 8260 107120 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Styrene SW-846 8260 100425 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Tetrachloroethene SW-846 8260 127184 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Toluene SW-846 8260 108883 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Toxaphene SW-846 8081 8001352 NA <0.002 NA NA NA <0.002 <0.002 NA NA NA NA
trans-1,2-Dichloroethene SW-846 8260 156605 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
trans-1,3-Dichloropropene SW-846 8260 10061026 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
trans-1,4-Dichloro-2-butene SW-846 8260 110576 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Trichloroethene SW-846 8260 79016 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Trichlorofluoromethane SW-846 8260 75694 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Vinyl acetate SW-846 8260 108054 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Vinyl chloride SW-846 8260 75014 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

All concentrations are in milligrams per kilogram (mg/kg).
FB Field blank.
J Estimated value.
NA Not analyzed.
NAV Not available.
RB Rinsate blank.
TB Trip blank.

Mississippi Bluffs/2656.1.18/T/SCR/7/egp
Page:

2/2



Table 8. Summary of Storm Water Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Analytical Sample ID: SOUTH SUMP SW-01
SW-DUP-01

SW-01 SW-02 SW-03 SW-04 SW-05 SW-06
Parameter CAS No. Method Sample Date: 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007

1,1,1,2-Tetrachloroethane 630206 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,1-Trichloroethane 71556 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2,2-Tetrachloroethane 79345 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2-Trichloroethane 79005 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethane 75343 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethene 75354 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2,3-Trichloropropane 96184 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2,4-Trimethylbenzene 95636 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dibromo-3-chloropropane 96128 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dibromoethane (EDB) 106934 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichloroethane 107062 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichloropropane 78875 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,3,5-Trimethylbenzene 108678 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,4-Dioxane (p-Dioxane) 123911 SW-846 8260 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
2-Butanone (MEK) 78933 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
2-Hexanone 591786 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Methyl-2-pentanone (MIBK) 108101 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Nitrophenol 100027 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.014-Nitrophenol 100027 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acetone 67641 SW-846 8260 0.0243 J <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0224 J
Acetonitrile 75058 SW-846 8260 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acetophenone 98862 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acrolein 107028 SW-846 8260 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Acrylonitrile 107131 SW-846 8260 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Allyl chloride 107051 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Arsenic 7440382 SW-846 6010 0.0224 0.0196 J 0.0219 J <0.01 0.0345 0.0182 J 0.0107 0.01
Arsenic, Dissolved 7440382 SW-846 6010 0.0129 0.0256 J 0.0276 J <0.01 0.026 0.0245 J 0.00583 J 0.0086 J
Atrazine 1912249 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzene 71432 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
bis(2-Ethylhexyl)phthalate 117817 SW-846 8270 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Biological Oxygen Demand, 5 day NAV EPA 405.1 <6 <6 <6 <6 <6 <6 <6 <6
Bromodichloromethane 75274 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Bromoform 75252 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Bromomethane 74839 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Carbon disulfide 75150 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Carbon tetrachloride 56235 SW-846 8260 <0.005 <0.005 <0.005 <0.005 0.00085 J <0.005 <0.005 <0.005
Chemical Oxygen Demand NAV EPA 410.4 35 28 33 22 31 32 30 35
Chloride 16887006 EPA 325.3 16.4 J 18.1 J 19.7 J 18.1 J 23 J 18.1 J 19.7 J 18.1 J
Chlorobenzene 108907 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroethane 75003 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroform 67663 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloromethane 74873 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroprene 126998 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
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Table 8. Summary of Storm Water Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Analytical Sample ID: SOUTH SUMP SW-01
SW-DUP-01

SW-01 SW-02 SW-03 SW-04 SW-05 SW-06
Parameter CAS No. Method Sample Date: 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007

cis-1,3-Dichloropropene 10061015 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cyanazine 21725462 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dibromochloromethane 124481 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dibromomethane 74953 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dichlorodifluoromethane 75718 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dinoseb 88857 SW-846 8151 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Ethyl methacrylate 97632 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ethylbenzene 100414 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Fluoride 16984488 EPA 340.2 0.22 0.4 0.39 0.21 0.31 0.28 0.25 0.32
Iodomethane 74884 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Isobutanol 78831 SW-846 8260 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
m&p-Xylene #N/A SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Methacrylonitrile 126987 SW-846 8260 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Methyl methacrylate 80626 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Methylene chloride 75092 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Nitrate-Nitrite (as N) NAV EPA 353.2 1.18 0.879 J 1.46 <0.1 1.26 1.17 0.555 24.5
Nitrogen, Ammonia 7664417 EPA 350.1 <0.1 J 0.113 J <0.1 J <0.1 J 0.11 J 0.272 J <0.1 J <0.1 J
o-Xylene 95476 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005o-Xylene 95476 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Pentachlorophenol 87865 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
pH NAV EPA 150.1 7.43 7.47 7.47 7.39 7.49 7.4 7.58 6.37
Phosphorus 7723140 EPA 365.4 9.26 0.339 0.336 <0.1 0.318 2.44 1.6 1.36
Propionitrile 107120 SW-846 8260 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Styrene 100425 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Sulfate 14808798 EPA 375.4 <1 1.07 J <1 <1 <1 1.34 <1 <1
Tetrachloroethene 127184 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Toluene 108883 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Total Dissolved Solids NAV EPA 160.1 230 420 325 160 400 350 145 115
Total Suspended Solids NAV EPA 160.2 5 78 67 <4 63 96 13 6
Toxaphene 8001352 SW-846 8081 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
trans-1,2-Dichloroethene 156605 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
trans-1,3-Dichloropropene 10061026 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
trans-1,4-Dichloro-2-butene 110576 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Trichloroethene 79016 SW-846 8260 <0.005 <0.005 <0.005 <0.005 0.0425 0.0096 <0.005 <0.005
Trichlorofluoromethane 75694 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Vinyl acetate 108054 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Vinyl chloride 75014 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

All concentrations in milligrams per liter (mg/L) except pH (standard units).
B Analyte was detected in an associated blank.
J Estimated.
NAV Not available.
R Rejected
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Table 8. Summary of Storm Water Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Analytical Sample ID: SW-07 SW-08 SW-09 SW-10 SW-11 SW-12 SW-13 SW-14 SW-15
Parameter CAS No. Method Sample Date: 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007

1,1,1,2-Tetrachloroethane 630206 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,1-Trichloroethane 71556 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2,2-Tetrachloroethane 79345 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2-Trichloroethane 79005 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethane 75343 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethene 75354 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2,3-Trichloropropane 96184 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2,4-Trimethylbenzene 95636 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dibromo-3-chloropropane 96128 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dibromoethane (EDB) 106934 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichloroethane 107062 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichloropropane 78875 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,3,5-Trimethylbenzene 108678 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,4-Dioxane (p-Dioxane) 123911 SW-846 8260 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
2-Butanone (MEK) 78933 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
2-Hexanone 591786 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Methyl-2-pentanone (MIBK) 108101 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Nitrophenol 100027 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 J <0.014-Nitrophenol 100027 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 J <0.01
Acetone 67641 SW-846 8260 0.0157 J 0.0144 J <0.016 B 0.0309 J <0.0233 B <0.0217 B <0.0227 B <0.0239 B 0.0269 J
Acetonitrile 75058 SW-846 8260 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acetophenone 98862 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acrolein 107028 SW-846 8260 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Acrylonitrile 107131 SW-846 8260 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Allyl chloride 107051 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Arsenic 7440382 SW-846 6010 0.0105 0.0327 <0.01 0.02 J 0.0165 <0.01 J 0.0434 <0.01 0.00858 J
Arsenic, Dissolved 7440382 SW-846 6010 0.00893 J 0.016 <0.01 0.031 J 0.0094 J 0.00847 J 0.0239 <0.01 0.0155
Atrazine 1912249 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzene 71432 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
bis(2-Ethylhexyl)phthalate 117817 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.00882 J <0.01 0.0146
Biological Oxygen Demand, 5 day NAV EPA 405.1 <6 <6 <6 <6 <6 <6 <6 <6 <6
Bromodichloromethane 75274 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0132 J <0.005
Bromoform 75252 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.00187 J <0.005
Bromomethane 74839 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Carbon disulfide 75150 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Carbon tetrachloride 56235 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chemical Oxygen Demand NAV EPA 410.4 30 63 37 21 17 71 36 6 22
Chloride 16887006 EPA 325.3 19.7 J 23 J 18.1 J 146 J 23 J 16.4 J 19.7 J 26.3 J 37.8 J
Chlorobenzene 108907 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroethane 75003 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroform 67663 SW-846 8260 <0.005 <0.005 <0.005 0.0494 <0.005 <0.005 <0.005 0.0192 J <0.005
Chloromethane 74873 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroprene 126998 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
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Table 8. Summary of Storm Water Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Analytical Sample ID: SW-07 SW-08 SW-09 SW-10 SW-11 SW-12 SW-13 SW-14 SW-15
Parameter CAS No. Method Sample Date: 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007 2/1/2007

cis-1,3-Dichloropropene 10061015 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cyanazine 21725462 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dibromochloromethane 124481 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0112 J <0.005
Dibromomethane 74953 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dichlorodifluoromethane 75718 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dinoseb 88857 SW-846 8151 <0.002 0.0535 <0.002 <0.002 <0.002 0.6 0.0234 <0.002 <0.002
Ethyl methacrylate 97632 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ethylbenzene 100414 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Fluoride 16984488 EPA 340.2 <0.1 0.87 <0.1 <0.1 0.16 <0.1 0.47 1.1 0.17
Iodomethane 74884 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Isobutanol 78831 SW-846 8260 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
m&p-Xylene #N/A SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Methacrylonitrile 126987 SW-846 8260 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Methyl methacrylate 80626 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Methylene chloride 75092 SW-846 8260 <0.005 <0.005 0.025 J <0.005 0.0323 J 0.0295 0.0276 J 0.0265 J <0.005
Nitrate-Nitrite (as N) NAV EPA 353.2 <0.1 529 0.91 23.4 J 66 <0.1 255 <0.1 38.4
Nitrogen, Ammonia 7664417 EPA 350.1 0.157 J 535 J 0.136 J <0.1 J 0.143 J 0.207 J 49.8 J 0.102 J 2.01 J
o-Xylene 95476 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005o-Xylene 95476 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Pentachlorophenol 87865 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 J <0.01
pH NAV EPA 150.1 7.82 7.02 7.19 7.6 6.58 7.76 6.97 8.47 9.72
Phosphorus 7723140 EPA 365.4 0.23 0.241 0.509 0.207 0.255 3.71 0.514 <0.1 0.491
Propionitrile 107120 SW-846 8260 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Styrene 100425 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Sulfate 14808798 EPA 375.4 <1 <5 3.84 <1 J 40.6 <1 2.2 <1 <1
Tetrachloroethene 127184 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Toluene 108883 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Total Dissolved Solids NAV EPA 160.1 205 1440 80 745 700 125 1160 170 250
Total Suspended Solids NAV EPA 160.2 35 8 37 9 45 224 5 4 11
Toxaphene 8001352 SW-846 8081 <0.002 <0.002 <0.002 <0.002 <0.002 0.00691 <0.002 <0.002 <0.002
trans-1,2-Dichloroethene 156605 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
trans-1,3-Dichloropropene 10061026 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
trans-1,4-Dichloro-2-butene 110576 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Trichloroethene 79016 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Trichlorofluoromethane 75694 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Vinyl acetate 108054 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Vinyl chloride 75014 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

All concentrations in milligrams per liter (mg/L) except pH (standard units).
B Analyte was detected in an associated blank.
J Estimated.
NAV Not available.
R Rejected
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Table 8. Summary of Storm Water Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

SW-DUP-02 (020207)

Analytical Sample ID:
SW-DISCHARGE POND 

A (020207)
SW-DISCHARGE POND 

A (020207)
SW-NORTH 

POND(020207)
SW-NORTH 

SUMP(020207)
SW-POND A 

(020207)
SW-POND B 

(020207)
SW-POND C 

(020207)
Parameter CAS No. Method Sample Date: 2/2/2007 2/2/2007 2/2/2007 2/2/2007 2/2/2007 2/2/2007 2/2/2007

1,1,1,2-Tetrachloroethane 630206 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,1-Trichloroethane 71556 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2,2-Tetrachloroethane 79345 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2-Trichloroethane 79005 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethane 75343 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethene 75354 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2,3-Trichloropropane 96184 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2,4-Trimethylbenzene 95636 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dibromo-3-chloropropane 96128 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dibromoethane (EDB) 106934 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichloroethane 107062 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichloropropane 78875 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,3,5-Trimethylbenzene 108678 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,4-Dioxane (p-Dioxane) 123911 SW-846 8260 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
2-Butanone (MEK) 78933 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
2-Hexanone 591786 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Methyl-2-pentanone (MIBK) 108101 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Nitrophenol 100027 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.014-Nitrophenol 100027 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acetone 67641 SW-846 8260 <0.01 B <0.0205 B <0.0338 B <0.022 B <0.0148 B <0.0316 B <0.0188 B
Acetonitrile 75058 SW-846 8260 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acetophenone 98862 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acrolein 107028 SW-846 8260 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Acrylonitrile 107131 SW-846 8260 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Allyl chloride 107051 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Arsenic 7440382 SW-846 6010 0.0226 0.0187 J 0.00842 J 0.0241 0.0301 0.0193 J 0.0409
Arsenic, Dissolved 7440382 SW-846 6010 0.024 0.0263 J 0.0188 J 0.0162 0.0169 0.0345 J 0.0337
Atrazine 1912249 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzene 71432 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
bis(2-Ethylhexyl)phthalate 117817 SW-846 8270 0.0136 J <0.01 J <0.01 <0.01 0.00992 J <0.01 <0.01
Biological Oxygen Demand, 5 day NAV EPA 405.1 <6 <6 <6 <6 <6 <6 <6
Bromodichloromethane 75274 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Bromoform 75252 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Bromomethane 74839 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Carbon disulfide 75150 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Carbon tetrachloride 56235 SW-846 8260 0.0195 0.0191 <0.005 <0.005 0.0238 0.00538 0.0273
Chemical Oxygen Demand NAV EPA 410.4 19 25 17 66 24 31 29
Chloride 16887006 EPA 325.3 23 J 28 J 18.1 J 19.7 J 18.1 J 19.7 J 23 J
Chlorobenzene 108907 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroethane 75003 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroform 67663 SW-846 8260 0.00355 J 0.00335 J <0.005 <0.005 0.00422 J 0.00069 J 0.00238 J
Chloromethane 74873 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroprene 126998 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
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Table 8. Summary of Storm Water Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

SW-DUP-02 (020207)

Analytical Sample ID:
SW-DISCHARGE POND 

A (020207)
SW-DISCHARGE POND 

A (020207)
SW-NORTH 

POND(020207)
SW-NORTH 

SUMP(020207)
SW-POND A 

(020207)
SW-POND B 

(020207)
SW-POND C 

(020207)
Parameter CAS No. Method Sample Date: 2/2/2007 2/2/2007 2/2/2007 2/2/2007 2/2/2007 2/2/2007 2/2/2007

cis-1,3-Dichloropropene 10061015 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cyanazine 21725462 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dibromochloromethane 124481 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dibromomethane 74953 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dichlorodifluoromethane 75718 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dinoseb 88857 SW-846 8151 0.0187 R 0.0218 R <0.002 <0.002 0.0151 R 0.0213 R 0.0144 R
Ethyl methacrylate 97632 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ethylbenzene 100414 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Fluoride 16984488 EPA 340.2 0.22 0.22 <0.1 <0.1 0.21 0.23 0.23
Iodomethane 74884 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Isobutanol 78831 SW-846 8260 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
m&p-Xylene #N/A SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Methacrylonitrile 126987 SW-846 8260 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Methyl methacrylate 80626 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Methylene chloride 75092 SW-846 8260 0.0236 J 0.0278 J 0.0224 J 0.0216 J 0.0277 J 0.0315 J 0.025 J
Nitrate-Nitrite (as N) NAV EPA 353.2 16.3 16.8 <0.1 <0.1 17 15.8 30.1
Nitrogen, Ammonia 7664417 EPA 350.1 1.92 J 3.41 J <0.1 J <0.1 J 0.937 J 2.18 J 6.14 J
o-Xylene 95476 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005o-Xylene 95476 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Pentachlorophenol 87865 SW-846 8270 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
pH NAV EPA 150.1 7.4 7.71 9.27 8.02 7.88 7.73 7.29
Phosphorus 7723140 EPA 365.4 1.76 1.73 0.117 1.47 2.01 2.2 2.06
Propionitrile 107120 SW-846 8260 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Styrene 100425 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Sulfate 14808798 EPA 375.4 <1 <1 <1 1 <1 <1 <1
Tetrachloroethene 127184 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Toluene 108883 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Total Dissolved Solids NAV EPA 160.1 245 245 120 240 325 215 370
Total Suspended Solids NAV EPA 160.2 5 J 9 J <4 34 5 4 5
Toxaphene 8001352 SW-846 8081 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
trans-1,2-Dichloroethene 156605 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
trans-1,3-Dichloropropene 10061026 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
trans-1,4-Dichloro-2-butene 110576 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Trichloroethene 79016 SW-846 8260 0.00339 J 0.00332 J <0.005 <0.005 0.00298 J 0.00232 J 0.0143
Trichlorofluoromethane 75694 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Vinyl acetate 108054 SW-846 8260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Vinyl chloride 75014 SW-846 8260 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

All concentrations in milligrams per liter (mg/L) except pH (standard units).
B Analyte was detected in an associated blank.
J Estimated.
NAV Not available.
R Rejected
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Table 9. Summary of Storm Water Quality Assurance/Quality Control (QA/QC) Analytical Data, 
Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Analytical Sample ID: TRIP BLANK
CAS No. Method Sample Date: 2/1/2007

1,1,1,2-Tetrachloroethane 630206 SW-846 8260 <0.005
1,1,1-Trichloroethane 71556 SW-846 8260 <0.005
1,1,2,2-Tetrachloroethane 79345 SW-846 8260 <0.005
1,1,2-Trichloroethane 79005 SW-846 8260 <0.005
1,1-Dichloroethane 75343 SW-846 8260 <0.005
1,1-Dichloroethene 75354 SW-846 8260 <0.005
1,2,3-Trichloropropane 96184 SW-846 8260 <0.005
1,2,4-Trimethylbenzene 95636 SW-846 8260 <0.005
1,2-Dibromo-3-chloropropane 96128 SW-846 8260 <0.005
1,2-Dibromoethane (EDB) 106934 SW-846 8260 <0.005
1,2-Dichloroethane 107062 SW-846 8260 <0.005
1,2-Dichloropropane 78875 SW-846 8260 <0.005
1,3,5-Trimethylbenzene 108678 SW-846 8260 <0.005
1,4-Dioxane (p-Dioxane) 123911 SW-846 8260 <0.25
2-Butanone (MEK) 78933 SW-846 8260 <0.01
2-Hexanone 591786 SW-846 8260 <0.01
4-Methyl-2-pentanone (MIBK) 108101 SW-846 8260 <0.01
Acetone 67641 SW-846 8260 <0.01
Acetonitrile 75058 SW-846 8260 <0.1
Acrolein 107028 SW-846 8260 <0.02
Acrylonitrile 107131 SW-846 8260 <0.02
Allyl chloride 107051 SW-846 8260 <0.01
Benzene 71432 SW-846 8260 <0.005
Bromodichloromethane 75274 SW-846 8260 <0.005
Bromoform 75252 SW-846 8260 <0.005
Bromomethane 74839 SW-846 8260 <0.005
Carbon disulfide 75150 SW-846 8260 <0.005Carbon disulfide 75150 SW-846 8260 <0.005
Carbon tetrachloride 56235 SW-846 8260 <0.005
Chlorobenzene 108907 SW-846 8260 <0.005
Chloroethane 75003 SW-846 8260 <0.005
Chloroform 67663 SW-846 8260 <0.005
Chloromethane 74873 SW-846 8260 <0.005
Chloroprene 126998 SW-846 8260 <0.005
cis-1,3-Dichloropropene 10061015 SW-846 8260 <0.005
Dibromochloromethane 124481 SW-846 8260 <0.005
Dibromomethane 74953 SW-846 8260 <0.005
Dichlorodifluoromethane 75718 SW-846 8260 <0.005
Ethyl methacrylate 97632 SW-846 8260 <0.01
Ethylbenzene 100414 SW-846 8260 <0.005
Iodomethane 74884 SW-846 8260 <0.005
Isobutanol 78831 SW-846 8260 <0.25
m&p-Xylene #N/A SW-846 8260 <0.005
Methacrylonitrile 126987 SW-846 8260 <0.1
Methyl methacrylate 80626 SW-846 8260 <0.01
Methylene chloride 75092 SW-846 8260 <0.005
o-Xylene 95476 SW-846 8260 <0.005
Propionitrile 107120 SW-846 8260 <0.02
Styrene 100425 SW-846 8260 <0.005
Tetrachloroethene 127184 SW-846 8260 <0.005
Toluene 108883 SW-846 8260 <0.005
trans-1,2-Dichloroethene 156605 SW-846 8260 <0.005
trans-1,3-Dichloropropene 10061026 SW-846 8260 <0.005
trans-1,4-Dichloro-2-butene 110576 SW-846 8260 <0.005
Trichloroethene 79016 SW-846 8260 <0.005
Trichlorofluoromethane 75694 SW-846 8260 <0.005
Vinyl acetate 108054 SW-846 8260 <0.01
Vinyl chloride 75014 SW-846 8260 <0.005

All concentrations in milligrams per liter (mg/L).
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting DUP 02 (020707)
Analytical Tier 1 TRG Limit Sample ID: MW-1A (020707) MW-1A MW-1C (020707) MW-1C (020707) MW-1C MW-2 (013007) MW-2 MW-4 (020107) MW-4 MW-4

Parameter Method CAS No. (mg/L) (mg/L) Sample Date: 2/7/2007 3/20/2008 2/7/2007 2/7/2007 3/20/2008 1/30/2007 3/19/2008 2/1/2007 5/4/2007 3/25/2008

1,1,1,2-Tetrachloroethane(1) SW-846 8260B 630206 0.000406 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
1,1,1-Trichloroethane SW-846 8260B 71556 0.2 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
1,1,2,2-Tetrachloroethane(1) SW-846 8260B 79345 0.0000527 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
1,1,2-Trichloroethane SW-846 8260B 79005 0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
1,1-Dichloroethane SW-846 8260B 75343 0.798 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
1,1-Dichloroethene SW-846 8260B 75354 0.007 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
1,2,3-Trichloropropane(1) SW-846 8260B 96184 0.00000623 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
1,2,4-Trimethylbenzene SW-846 8260B 95636 0.0123 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
1,2-Dibromo-3-chloropropane(1) SW-846 8260B 96128 0.0002 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
1,2-Dibromoethane (EDB)(1) SW-846 8260B 106934 0.00005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
1,2-Dichloroethane SW-846 8260B 107062 0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
1,2-Dichloropropane SW-846 8260B 78875 0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
1,3,5-Trimethylbenzene SW-846 8260B 108678 0.0123 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
1,4-Dioxane (p-Dioxane) SW-846 8260B 123911 0.00609 0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 NA <0.25
2-Butanone (MEK) SW-846 8260B 78933 1.91 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
2-Hexanone SW-846 8260B 591786 1.46 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
4-Methyl-2-pentanone (MIBK) SW-846 8260B 108101 0.139 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
4-Nitrophenol SW-846 8270 100027 0.292 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
Acetone SW-846 8260B 67641 0.608 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0174 UB NA <0.01
Acetonitrile SW-846 8260B 75058 0.125 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA <0.1
Acetophenone(1) SW-846 8270 98862 0.0000416 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
Acrolein SW-846 8260B 107028 0.0416 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA <0.02
Acrylonitrile(1) SW-846 8260B 107131 0.0000367 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA <0.02
Allyl chloride SW-846 8260B 107051 NAV 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
Arsenic* SW-846 6010 7440382 0.05 0.01 0.0173 0.00073 0.0452 0.041 0.00092 0.0205 0.0011 0.0264 NA 0.0014
Arsenic, Dissolved* SW-846 6010 7440382 0.05 0.01 0.0312 0.00076 0.0341 J 0.0177 J 0.00090 0.0217 0.0012 0.0244 NA 0.00099
Atrazine(1) SW-846 8270 1912249 0.003 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
Benzene SW-846 8260B 71432 0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
bis(2-Ethylhexyl)phthalate(1) SW-846 8270 117817 0.006 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0106 <0.01 <0.01 NA <0.01
Bromodichloromethane(1) SW-846 8260B 75274 0.000168 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Bromoform SW-846 8260B 75252 0.00848 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Bromomethane SW-846 8260B 74839 0.00852 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Carbon disulfide SW-846 8260B 75150 1.04 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Carbon tetrachloride SW-846 8260B 56235 0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Chlorobenzene SW-846 8260B 108907 0.1 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Chloroethane(1) SW-846 8260B 75003 0.00364 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Chloroform(1) SW-846 8260B 67663 0.000155 0.005 0.00066 J 0.0007 J 0.00085 J 0.00076 J 0.00066 J <0.005 <0.005 <0.005 NA <0.005
Chloromethane(1) SW-846 8260B 74873 0.00143 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Chloroprene SW-846 8260B 126998 0.0143 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
cis-1,3-Dichloropropene(1) SW-846 8260B 10061015 0.0000842 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Cyanazine(1) SW-846 8270 21725462 0.0000797 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
Dibromochloromethane(1) SW-846 8260B 124481 0.000126 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Dibromomethane SW-846 8260B 74953 0.0608 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Dichlorodifluoromethane SW-846 8260B 75718 0.348 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Dinoseb SW-846 8151 88857 0.007 0.002 0.0322 0.0552 0.0235 0.0292 0.0446 <0.002 <0.01 <0.002 NA <0.01
Ethyl methacrylate SW-846 8260B 97632 0.548 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
Ethylbenzene SW-846 8260B 100414 0.7 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Iodomethane SW-846 8260B 74884 NAV 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Isobutanol SW-846 8260B 78831 1.83 0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 NA <0.25
m&p-Xylene SW-846 8260B 1330207 12.2 0.005 <0.005 <0.01 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 NA <0.01
Methacrylonitrile(1) SW-846 8260B 126987 0.00104 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA <0.1
Methyl methacrylate SW-846 8260B 80626 1.42 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
Methylene chloride(3) SW-846 8260B 75092 0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0242 UB <0.005 <0.005
o-Xylene SW-846 8260B 95476 12.2 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting DUP 02 (020707)
Analytical Tier 1 TRG Limit Sample ID: MW-1A (020707) MW-1A MW-1C (020707) MW-1C (020707) MW-1C MW-2 (013007) MW-2 MW-4 (020107) MW-4 MW-4

Parameter Method CAS No. (mg/L) (mg/L) Sample Date: 2/7/2007 3/20/2008 2/7/2007 2/7/2007 3/20/2008 1/30/2007 3/19/2008 2/1/2007 5/4/2007 3/25/2008

Pentachlorophenol(1) SW-846 8270 87865 0.001 0.01 0.016 <0.01 <0.01 J 0.0101 J 0.00585 J <0.01 <0.01 <0.01 NA <0.01
Propionitrile SW-846 8260B 107120 NAV 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA <0.02
Styrene SW-846 8260B 100425 0.1 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Tetrachloroethene SW-846 8260B 127184 0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Toluene SW-846 8260B 108883 1.0 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Toxaphene SW-846 8081 8001352 0.003 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 NA <0.002
trans-1,2-Dichloroethene SW-846 8260B 156605 0.1 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
trans-1,3-Dichloropropene(1) SW-846 8260B 10061026 0.0000842 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
trans-1,4-Dichloro-2-butene(1)(2) SW-846 8260B 110576 0.00000135 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Trichloroethene SW-846 8260B 79016 0.005 0.005 0.00695 0.00753 0.0112 0.0101 0.0208 <0.005 0.00065 J <0.005 NA <0.005
Trichlorofluoromethane SW-846 8260B 75694 1.29 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
Vinyl acetate SW-846 8260B 108054 0.412 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
Vinyl chloride(1) SW-846 8260B 75014 0.002 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005

All concentrations are in milligrams per liter (mg/L).
(1) When the TRG was less than the Reporting Limit (RL), the RL was used as the 

screening value.  Values less than the RL are qualified with a "J" qualifier.
(2) The Tier 1 TRG for 1,4-dichloro-2-butene was used for trans-1,4-dichloro-2-butene.
(3) The MW-10C and PZ-20B samples were shipped with Quality Assurance/Quality

Control (QA/QC) samples TB-03 and TB-02, respectively.  Each methylene chloride
sample result is less than ten times the methylene chloride concentration reported sample result is less than ten times the methylene chloride concentration reported 
in the applicable QA/QC sample result.

B Detected in blank.
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
* While the MDEQ Tier 1 TRG for arsenic is 0.05 mg/L, the EPA mandated maximum 

contaminant level for arsenic is 0.01 mg/L and was used as the screening value.
Shaded result indicates concentration above TRG (restricted).
Note:  Sufficient sample volume was not available at SPUW (013107).  Therefore, total and dissolved 

arsenic were not collected at SPUW (013107).
TP-PZ-01 through TP-PZ-07 were collected for all analyses on May 1, 2007.  However, the laboratory 

only analyzed for volatile organic compounds and metals.  
The samples were re-collected on May 30, 2007, for analysis of semivolatile organic compounds 

and pesticides.
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

1,1,1,2-Tetrachloroethane(1) SW-846 8260B 630206 0.000406 0.005
1,1,1-Trichloroethane SW-846 8260B 71556 0.2 0.005
1,1,2,2-Tetrachloroethane(1) SW-846 8260B 79345 0.0000527 0.005
1,1,2-Trichloroethane SW-846 8260B 79005 0.005 0.005
1,1-Dichloroethane SW-846 8260B 75343 0.798 0.005
1,1-Dichloroethene SW-846 8260B 75354 0.007 0.005
1,2,3-Trichloropropane(1) SW-846 8260B 96184 0.00000623 0.005
1,2,4-Trimethylbenzene SW-846 8260B 95636 0.0123 0.005
1,2-Dibromo-3-chloropropane(1) SW-846 8260B 96128 0.0002 0.005
1,2-Dibromoethane (EDB)(1) SW-846 8260B 106934 0.00005 0.005
1,2-Dichloroethane SW-846 8260B 107062 0.005 0.005
1,2-Dichloropropane SW-846 8260B 78875 0.005 0.005
1,3,5-Trimethylbenzene SW-846 8260B 108678 0.0123 0.005
1,4-Dioxane (p-Dioxane) SW-846 8260B 123911 0.00609 0.25
2-Butanone (MEK) SW-846 8260B 78933 1.91 0.01
2-Hexanone SW-846 8260B 591786 1.46 0.01
4-Methyl-2-pentanone (MIBK) SW-846 8260B 108101 0.139 0.01
4-Nitrophenol SW-846 8270 100027 0.292 0.01
Acetone SW-846 8260B 67641 0.608 0.01
Acetonitrile SW-846 8260B 75058 0.125 0.1
Acetophenone(1) SW-846 8270 98862 0.0000416 0.01
Acrolein SW-846 8260B 107028 0.0416 0.02

MW-5 (013007) MW-5 MW-6 (013007) MW-6 MW-6 MW-7 (013007) MW-7 MW-8 (020607) MW-8 MW-9 (020607)
1/30/2007 3/18/2008 1/30/2007 5/3/2007 3/18/2008 1/30/2007 3/18/2008 2/6/2007 3/19/2008 2/6/2007

<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.25 <0.25 <0.25 NA <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.1 <0.1 <0.1 NA <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.02 <0.02 <0.02 NA <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Acrylonitrile(1) SW-846 8260B 107131 0.0000367 0.02
Allyl chloride SW-846 8260B 107051 NAV 0.01
Arsenic* SW-846 6010 7440382 0.05 0.01
Arsenic, Dissolved* SW-846 6010 7440382 0.05 0.01
Atrazine(1) SW-846 8270 1912249 0.003 0.01
Benzene SW-846 8260B 71432 0.005 0.005
bis(2-Ethylhexyl)phthalate(1) SW-846 8270 117817 0.006 0.01
Bromodichloromethane(1) SW-846 8260B 75274 0.000168 0.005
Bromoform SW-846 8260B 75252 0.00848 0.005
Bromomethane SW-846 8260B 74839 0.00852 0.005
Carbon disulfide SW-846 8260B 75150 1.04 0.005
Carbon tetrachloride SW-846 8260B 56235 0.005 0.005
Chlorobenzene SW-846 8260B 108907 0.1 0.005
Chloroethane(1) SW-846 8260B 75003 0.00364 0.005
Chloroform(1) SW-846 8260B 67663 0.000155 0.005
Chloromethane(1) SW-846 8260B 74873 0.00143 0.005
Chloroprene SW-846 8260B 126998 0.0143 0.005
cis-1,3-Dichloropropene(1) SW-846 8260B 10061015 0.0000842 0.005
Cyanazine(1) SW-846 8270 21725462 0.0000797 0.01
Dibromochloromethane(1) SW-846 8260B 124481 0.000126 0.005
Dibromomethane SW-846 8260B 74953 0.0608 0.005
Dichlorodifluoromethane SW-846 8260B 75718 0.348 0.005
Dinoseb SW-846 8151 88857 0.007 0.002
Ethyl methacrylate SW-846 8260B 97632 0.548 0.01
Ethylbenzene SW-846 8260B 100414 0.7 0.005
Iodomethane SW-846 8260B 74884 NAV 0.005
Isobutanol SW-846 8260B 78831 1.83 0.25
m&p-Xylene SW-846 8260B 1330207 12.2 0.005
Methacrylonitrile(1) SW-846 8260B 126987 0.00104 0.1
Methyl methacrylate SW-846 8260B 80626 1.42 0.01
Methylene chloride(3) SW-846 8260B 75092 0.005 0.005
o-Xylene SW-846 8260B 95476 12.2 0.005

<0.02 <0.02 <0.02 NA <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.037 0.0024 0.0288 NA 0.0012 0.0478 0.0191 0.166 0.0322 0.0315

0.0233 0.0019 0.0274 NA 0.00060 0.0311 0.0073 0.0554 0.0302 0.0399
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 0.00061 J
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 0.00892 0.00227J <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.002 <0.01 <0.002 NA <0.01 <0.002 <0.01 <0.002 <0.01 <0.002
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.25 <0.25 <0.25 NA <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
<0.005 <0.01 <0.005 NA <0.01 <0.005 <0.01 <0.005 <0.01 <0.005

<0.1 <0.1 <0.1 NA <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

Pentachlorophenol(1) SW-846 8270 87865 0.001 0.01
Propionitrile SW-846 8260B 107120 NAV 0.02
Styrene SW-846 8260B 100425 0.1 0.005
Tetrachloroethene SW-846 8260B 127184 0.005 0.005
Toluene SW-846 8260B 108883 1.0 0.005
Toxaphene SW-846 8081 8001352 0.003 0.002
trans-1,2-Dichloroethene SW-846 8260B 156605 0.1 0.005
trans-1,3-Dichloropropene(1) SW-846 8260B 10061026 0.0000842 0.005
trans-1,4-Dichloro-2-butene(1)(2) SW-846 8260B 110576 0.00000135 0.005
Trichloroethene SW-846 8260B 79016 0.005 0.005
Trichlorofluoromethane SW-846 8260B 75694 1.29 0.005
Vinyl acetate SW-846 8260B 108054 0.412 0.01
Vinyl chloride(1) SW-846 8260B 75014 0.002 0.005

All concentrations are in milligrams per liter (mg/L).
(1) When the TRG was less than the Reporting Limit (RL), the RL was used as the 

screening value.  Values less than the RL are qualified with a "J" qualifier.
(2) The Tier 1 TRG for 1,4-dichloro-2-butene was used for trans-1,4-dichloro-2-butene.
(3) The MW-10C and PZ-20B samples were shipped with Quality Assurance/Quality

Control (QA/QC) samples TB-03 and TB-02, respectively.  Each methylene chloride
sample result is less than ten times the methylene chloride concentration reported 

MW-5 (013007) MW-5 MW-6 (013007) MW-6 MW-6 MW-7 (013007) MW-7 MW-8 (020607) MW-8 MW-9 (020607)
1/30/2007 3/18/2008 1/30/2007 5/3/2007 3/18/2008 1/30/2007 3/18/2008 2/6/2007 3/19/2008 2/6/2007

<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.02 <0.02 <0.02 NA <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.002 <0.002 <0.002 NA <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 0.00135 J <0.005

sample result is less than ten times the methylene chloride concentration reported 
in the applicable QA/QC sample result.

B Detected in blank.
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
* While the MDEQ Tier 1 TRG for arsenic is 0.05 mg/L, the EPA mandated maximum 

contaminant level for arsenic is 0.01 mg/L and was used as the screening value.
Shaded result indicates concentration above TRG (restricted).
Note:  Sufficient sample volume was not available at SPUW (013107).  Therefore, total and dissolved 

arsenic were not collected at SPUW (013107).
TP-PZ-01 through TP-PZ-07 were collected for all analyses on May 1, 2007.  However, the laboratory 

only analyzed for volatile organic compounds and metals.  
The samples were re-collected on May 30, 2007, for analysis of semivolatile organic compounds 

and pesticides.
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

1,1,1,2-Tetrachloroethane(1) SW-846 8260B 630206 0.000406 0.005
1,1,1-Trichloroethane SW-846 8260B 71556 0.2 0.005
1,1,2,2-Tetrachloroethane(1) SW-846 8260B 79345 0.0000527 0.005
1,1,2-Trichloroethane SW-846 8260B 79005 0.005 0.005
1,1-Dichloroethane SW-846 8260B 75343 0.798 0.005
1,1-Dichloroethene SW-846 8260B 75354 0.007 0.005
1,2,3-Trichloropropane(1) SW-846 8260B 96184 0.00000623 0.005
1,2,4-Trimethylbenzene SW-846 8260B 95636 0.0123 0.005
1,2-Dibromo-3-chloropropane(1) SW-846 8260B 96128 0.0002 0.005
1,2-Dibromoethane (EDB)(1) SW-846 8260B 106934 0.00005 0.005
1,2-Dichloroethane SW-846 8260B 107062 0.005 0.005
1,2-Dichloropropane SW-846 8260B 78875 0.005 0.005
1,3,5-Trimethylbenzene SW-846 8260B 108678 0.0123 0.005
1,4-Dioxane (p-Dioxane) SW-846 8260B 123911 0.00609 0.25
2-Butanone (MEK) SW-846 8260B 78933 1.91 0.01
2-Hexanone SW-846 8260B 591786 1.46 0.01
4-Methyl-2-pentanone (MIBK) SW-846 8260B 108101 0.139 0.01
4-Nitrophenol SW-846 8270 100027 0.292 0.01
Acetone SW-846 8260B 67641 0.608 0.01
Acetonitrile SW-846 8260B 75058 0.125 0.1
Acetophenone(1) SW-846 8270 98862 0.0000416 0.01
Acrolein SW-846 8260B 107028 0.0416 0.02

MW-9 MW-10 (020807) MW-10 MW-10C (020807) MW-10C MW-11 (020807) MW-11 MW-12 (021207) MW-12C (021207) MW-12C
3/26/2008 2/8/2007 3/26/2008 2/8/2007 3/25/2008 2/8/2007 3/25/2008 2/12/2007 2/12/2007 3/19/2008

NA <0.005 NA 0.00158 J 0.00188 J <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA 0.00124 J 0.00136 J <0.005 <0.005 <0.005 0.122 J 0.0395 J
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 0.0655 J
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.25 NA <0.25 <0.25 <0.25 <0.25 <0.25 <50 <12.5
NA <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <2 <0.5
NA <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <2 <0.5
NA <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <2 <0.5
NA <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
NA <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <2 <0.5
NA <0.1 NA <0.1 <0.1 <0.1 <0.1 <0.1 <20 <5
NA <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
NA <0.02 NA <0.02 <0.02 <0.02 <0.02 <0.02 <4 <1

Acrylonitrile(1) SW-846 8260B 107131 0.0000367 0.02
Allyl chloride SW-846 8260B 107051 NAV 0.01
Arsenic* SW-846 6010 7440382 0.05 0.01
Arsenic, Dissolved* SW-846 6010 7440382 0.05 0.01
Atrazine(1) SW-846 8270 1912249 0.003 0.01
Benzene SW-846 8260B 71432 0.005 0.005
bis(2-Ethylhexyl)phthalate(1) SW-846 8270 117817 0.006 0.01
Bromodichloromethane(1) SW-846 8260B 75274 0.000168 0.005
Bromoform SW-846 8260B 75252 0.00848 0.005
Bromomethane SW-846 8260B 74839 0.00852 0.005
Carbon disulfide SW-846 8260B 75150 1.04 0.005
Carbon tetrachloride SW-846 8260B 56235 0.005 0.005
Chlorobenzene SW-846 8260B 108907 0.1 0.005
Chloroethane(1) SW-846 8260B 75003 0.00364 0.005
Chloroform(1) SW-846 8260B 67663 0.000155 0.005
Chloromethane(1) SW-846 8260B 74873 0.00143 0.005
Chloroprene SW-846 8260B 126998 0.0143 0.005
cis-1,3-Dichloropropene(1) SW-846 8260B 10061015 0.0000842 0.005
Cyanazine(1) SW-846 8270 21725462 0.0000797 0.01
Dibromochloromethane(1) SW-846 8260B 124481 0.000126 0.005
Dibromomethane SW-846 8260B 74953 0.0608 0.005
Dichlorodifluoromethane SW-846 8260B 75718 0.348 0.005
Dinoseb SW-846 8151 88857 0.007 0.002
Ethyl methacrylate SW-846 8260B 97632 0.548 0.01
Ethylbenzene SW-846 8260B 100414 0.7 0.005
Iodomethane SW-846 8260B 74884 NAV 0.005
Isobutanol SW-846 8260B 78831 1.83 0.25
m&p-Xylene SW-846 8260B 1330207 12.2 0.005
Methacrylonitrile(1) SW-846 8260B 126987 0.00104 0.1
Methyl methacrylate SW-846 8260B 80626 1.42 0.01
Methylene chloride(3) SW-846 8260B 75092 0.005 0.005
o-Xylene SW-846 8260B 95476 12.2 0.005

NA <0.02 NA <0.02 <0.02 <0.02 <0.02 <0.02 <4 <1
NA <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <2 <0.5
0.001 0.0394 0.0085 0.0228 0.00083 0.0298 0.00060 0.03 0.0333 0.0020

0.0011 0.0255 0.0023 0.0226 0.00064 0.0334 0.00063 0.0181 0.0314 0.0011
NA <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA 0.243 0.348 <0.005 <0.005 <0.005 17.2 8.84
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA 0.43 0.475 <0.005 <0.005 <0.005 5.78 2.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.002 NA 2.32 3.28 0.013 0.0101 <0.002 14.4 0.686
NA <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <2 <0.5
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.25 NA <0.25 <0.25 <0.25 <0.25 <0.25 <50 <12.5
NA <0.005 NA <0.005 <0.01 <0.005 <0.01 <0.005 <1 <0.5
NA <0.1 NA <0.1 <0.1 <0.1 <0.1 <0.1 <20 <5
NA <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <2 <0.5
NA <0.005 NA <0.005 0.00098 B <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25

Mississippi Bluffs/2656.1.18/T/SCR/10/egp
Page:
5/18



Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

Pentachlorophenol(1) SW-846 8270 87865 0.001 0.01
Propionitrile SW-846 8260B 107120 NAV 0.02
Styrene SW-846 8260B 100425 0.1 0.005
Tetrachloroethene SW-846 8260B 127184 0.005 0.005
Toluene SW-846 8260B 108883 1.0 0.005
Toxaphene SW-846 8081 8001352 0.003 0.002
trans-1,2-Dichloroethene SW-846 8260B 156605 0.1 0.005
trans-1,3-Dichloropropene(1) SW-846 8260B 10061026 0.0000842 0.005
trans-1,4-Dichloro-2-butene(1)(2) SW-846 8260B 110576 0.00000135 0.005
Trichloroethene SW-846 8260B 79016 0.005 0.005
Trichlorofluoromethane SW-846 8260B 75694 1.29 0.005
Vinyl acetate SW-846 8260B 108054 0.412 0.01
Vinyl chloride(1) SW-846 8260B 75014 0.002 0.005

All concentrations are in milligrams per liter (mg/L).
(1) When the TRG was less than the Reporting Limit (RL), the RL was used as the 

screening value.  Values less than the RL are qualified with a "J" qualifier.
(2) The Tier 1 TRG for 1,4-dichloro-2-butene was used for trans-1,4-dichloro-2-butene.
(3) The MW-10C and PZ-20B samples were shipped with Quality Assurance/Quality

Control (QA/QC) samples TB-03 and TB-02, respectively.  Each methylene chloride
sample result is less than ten times the methylene chloride concentration reported 

MW-9 MW-10 (020807) MW-10 MW-10C (020807) MW-10C MW-11 (020807) MW-11 MW-12 (021207) MW-12C (021207) MW-12C
3/26/2008 2/8/2007 3/26/2008 2/8/2007 3/25/2008 2/8/2007 3/25/2008 2/12/2007 2/12/2007 3/19/2008

NA <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
NA <0.02 NA <0.02 <0.02 <0.02 <0.02 <0.02 <4 <1
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA 0.00168 J 0.00215 J <0.005 <0.005 <0.005 <1 0.0305 J
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.002 NA <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.005 NA <0.005 <0.005 0.00578 0.0093 <0.005 0.15 J 0.0285 J
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25
NA <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <2 <0.5
NA <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <1 <0.25

sample result is less than ten times the methylene chloride concentration reported 
in the applicable QA/QC sample result.

B Detected in blank.
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
* While the MDEQ Tier 1 TRG for arsenic is 0.05 mg/L, the EPA mandated maximum 

contaminant level for arsenic is 0.01 mg/L and was used as the screening value.
Shaded result indicates concentration above TRG (restricted).
Note:  Sufficient sample volume was not available at SPUW (013107).  Therefore, total and dissolved 

arsenic were not collected at SPUW (013107).
TP-PZ-01 through TP-PZ-07 were collected for all analyses on May 1, 2007.  However, the laboratory 

only analyzed for volatile organic compounds and metals.  
The samples were re-collected on May 30, 2007, for analysis of semivolatile organic compounds 

and pesticides.
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

1,1,1,2-Tetrachloroethane(1) SW-846 8260B 630206 0.000406 0.005
1,1,1-Trichloroethane SW-846 8260B 71556 0.2 0.005
1,1,2,2-Tetrachloroethane(1) SW-846 8260B 79345 0.0000527 0.005
1,1,2-Trichloroethane SW-846 8260B 79005 0.005 0.005
1,1-Dichloroethane SW-846 8260B 75343 0.798 0.005
1,1-Dichloroethene SW-846 8260B 75354 0.007 0.005
1,2,3-Trichloropropane(1) SW-846 8260B 96184 0.00000623 0.005
1,2,4-Trimethylbenzene SW-846 8260B 95636 0.0123 0.005
1,2-Dibromo-3-chloropropane(1) SW-846 8260B 96128 0.0002 0.005
1,2-Dibromoethane (EDB)(1) SW-846 8260B 106934 0.00005 0.005
1,2-Dichloroethane SW-846 8260B 107062 0.005 0.005
1,2-Dichloropropane SW-846 8260B 78875 0.005 0.005
1,3,5-Trimethylbenzene SW-846 8260B 108678 0.0123 0.005
1,4-Dioxane (p-Dioxane) SW-846 8260B 123911 0.00609 0.25
2-Butanone (MEK) SW-846 8260B 78933 1.91 0.01
2-Hexanone SW-846 8260B 591786 1.46 0.01
4-Methyl-2-pentanone (MIBK) SW-846 8260B 108101 0.139 0.01
4-Nitrophenol SW-846 8270 100027 0.292 0.01
Acetone SW-846 8260B 67641 0.608 0.01
Acetonitrile SW-846 8260B 75058 0.125 0.1
Acetophenone(1) SW-846 8270 98862 0.0000416 0.01
Acrolein SW-846 8260B 107028 0.0416 0.02

DUP-01
MW-12C MW-13 (021207) MW-14 (020607) MW-14 MW-16 (020607) MW-17A (020607) MW-17B (020707) MW-17B MW-18A (020707)
3/19/2008 2/12/2007 2/6/2007 3/20/2008 2/6/2007 2/7/2007 2/7/2007 3/25/2008 2/7/2007

<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005

0.039 J <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005

0.0625 J <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<12.5 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 NA <0.25
<0.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
<0.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
<0.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
<0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
<0.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
<5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA <0.1

<0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
<1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA <0.02

Acrylonitrile(1) SW-846 8260B 107131 0.0000367 0.02
Allyl chloride SW-846 8260B 107051 NAV 0.01
Arsenic* SW-846 6010 7440382 0.05 0.01
Arsenic, Dissolved* SW-846 6010 7440382 0.05 0.01
Atrazine(1) SW-846 8270 1912249 0.003 0.01
Benzene SW-846 8260B 71432 0.005 0.005
bis(2-Ethylhexyl)phthalate(1) SW-846 8270 117817 0.006 0.01
Bromodichloromethane(1) SW-846 8260B 75274 0.000168 0.005
Bromoform SW-846 8260B 75252 0.00848 0.005
Bromomethane SW-846 8260B 74839 0.00852 0.005
Carbon disulfide SW-846 8260B 75150 1.04 0.005
Carbon tetrachloride SW-846 8260B 56235 0.005 0.005
Chlorobenzene SW-846 8260B 108907 0.1 0.005
Chloroethane(1) SW-846 8260B 75003 0.00364 0.005
Chloroform(1) SW-846 8260B 67663 0.000155 0.005
Chloromethane(1) SW-846 8260B 74873 0.00143 0.005
Chloroprene SW-846 8260B 126998 0.0143 0.005
cis-1,3-Dichloropropene(1) SW-846 8260B 10061015 0.0000842 0.005
Cyanazine(1) SW-846 8270 21725462 0.0000797 0.01
Dibromochloromethane(1) SW-846 8260B 124481 0.000126 0.005
Dibromomethane SW-846 8260B 74953 0.0608 0.005
Dichlorodifluoromethane SW-846 8260B 75718 0.348 0.005
Dinoseb SW-846 8151 88857 0.007 0.002
Ethyl methacrylate SW-846 8260B 97632 0.548 0.01
Ethylbenzene SW-846 8260B 100414 0.7 0.005
Iodomethane SW-846 8260B 74884 NAV 0.005
Isobutanol SW-846 8260B 78831 1.83 0.25
m&p-Xylene SW-846 8260B 1330207 12.2 0.005
Methacrylonitrile(1) SW-846 8260B 126987 0.00104 0.1
Methyl methacrylate SW-846 8260B 80626 1.42 0.01
Methylene chloride(3) SW-846 8260B 75092 0.005 0.005
o-Xylene SW-846 8260B 95476 12.2 0.005

<1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA <0.02
<0.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
0.0013 0.0612 0.0388 0.0014 0.0207 0.0188 0.0331 0.0686 0.109
0.0010 NA 0.0331 0.0013 0.0179 0.014 0.0501 0.0688 0.061
<0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
9.14 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005

<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
2.37 0.00089 J <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005

<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
3.17 <0.002 <0.002 <0.01 <0.002 <0.002 <0.002 NA <0.002
<0.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<12.5 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 NA <0.25
<0.5 <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 NA <0.005
<5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA <0.1

<0.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
<0.25 <0.005 0.0017 UB <0.005 0.00105 UB <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

Pentachlorophenol(1) SW-846 8270 87865 0.001 0.01
Propionitrile SW-846 8260B 107120 NAV 0.02
Styrene SW-846 8260B 100425 0.1 0.005
Tetrachloroethene SW-846 8260B 127184 0.005 0.005
Toluene SW-846 8260B 108883 1.0 0.005
Toxaphene SW-846 8081 8001352 0.003 0.002
trans-1,2-Dichloroethene SW-846 8260B 156605 0.1 0.005
trans-1,3-Dichloropropene(1) SW-846 8260B 10061026 0.0000842 0.005
trans-1,4-Dichloro-2-butene(1)(2) SW-846 8260B 110576 0.00000135 0.005
Trichloroethene SW-846 8260B 79016 0.005 0.005
Trichlorofluoromethane SW-846 8260B 75694 1.29 0.005
Vinyl acetate SW-846 8260B 108054 0.412 0.01
Vinyl chloride(1) SW-846 8260B 75014 0.002 0.005

All concentrations are in milligrams per liter (mg/L).
(1) When the TRG was less than the Reporting Limit (RL), the RL was used as the 

screening value.  Values less than the RL are qualified with a "J" qualifier.
(2) The Tier 1 TRG for 1,4-dichloro-2-butene was used for trans-1,4-dichloro-2-butene.
(3) The MW-10C and PZ-20B samples were shipped with Quality Assurance/Quality

Control (QA/QC) samples TB-03 and TB-02, respectively.  Each methylene chloride
sample result is less than ten times the methylene chloride concentration reported 

DUP-01
MW-12C MW-13 (021207) MW-14 (020607) MW-14 MW-16 (020607) MW-17A (020607) MW-17B (020707) MW-17B MW-18A (020707)
3/19/2008 2/12/2007 2/6/2007 3/20/2008 2/6/2007 2/7/2007 2/7/2007 3/25/2008 2/7/2007

<0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
<1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA <0.02

<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
0.0325 J <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005

<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 NA <0.002
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005

0.0295 J <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005
<0.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
<0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005

sample result is less than ten times the methylene chloride concentration reported 
in the applicable QA/QC sample result.

B Detected in blank.
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
* While the MDEQ Tier 1 TRG for arsenic is 0.05 mg/L, the EPA mandated maximum 

contaminant level for arsenic is 0.01 mg/L and was used as the screening value.
Shaded result indicates concentration above TRG (restricted).
Note:  Sufficient sample volume was not available at SPUW (013107).  Therefore, total and dissolved 

arsenic were not collected at SPUW (013107).
TP-PZ-01 through TP-PZ-07 were collected for all analyses on May 1, 2007.  However, the laboratory 

only analyzed for volatile organic compounds and metals.  
The samples were re-collected on May 30, 2007, for analysis of semivolatile organic compounds 

and pesticides.
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

1,1,1,2-Tetrachloroethane(1) SW-846 8260B 630206 0.000406 0.005
1,1,1-Trichloroethane SW-846 8260B 71556 0.2 0.005
1,1,2,2-Tetrachloroethane(1) SW-846 8260B 79345 0.0000527 0.005
1,1,2-Trichloroethane SW-846 8260B 79005 0.005 0.005
1,1-Dichloroethane SW-846 8260B 75343 0.798 0.005
1,1-Dichloroethene SW-846 8260B 75354 0.007 0.005
1,2,3-Trichloropropane(1) SW-846 8260B 96184 0.00000623 0.005
1,2,4-Trimethylbenzene SW-846 8260B 95636 0.0123 0.005
1,2-Dibromo-3-chloropropane(1) SW-846 8260B 96128 0.0002 0.005
1,2-Dibromoethane (EDB)(1) SW-846 8260B 106934 0.00005 0.005
1,2-Dichloroethane SW-846 8260B 107062 0.005 0.005
1,2-Dichloropropane SW-846 8260B 78875 0.005 0.005
1,3,5-Trimethylbenzene SW-846 8260B 108678 0.0123 0.005
1,4-Dioxane (p-Dioxane) SW-846 8260B 123911 0.00609 0.25
2-Butanone (MEK) SW-846 8260B 78933 1.91 0.01
2-Hexanone SW-846 8260B 591786 1.46 0.01
4-Methyl-2-pentanone (MIBK) SW-846 8260B 108101 0.139 0.01
4-Nitrophenol SW-846 8270 100027 0.292 0.01
Acetone SW-846 8260B 67641 0.608 0.01
Acetonitrile SW-846 8260B 75058 0.125 0.1
Acetophenone(1) SW-846 8270 98862 0.0000416 0.01
Acrolein SW-846 8260B 107028 0.0416 0.02

DUP-01 (013107)
MW-18B (020707) MW-18B PZ-12A (013107) PZ-12B (013107) PZ-20A (013107) PZ-20A (013107) PZ-20A PZ-20B (013107) PZ-20B

2/7/2007 3/25/2008 1/31/2007 1/31/2007 1/31/2007 1/31/2007 3/21/2008 1/31/2007 3/21/2008

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.00317 J 0.00414 J
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
0.201 0.329 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.00121 J
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.00086 J
0.0764 0.138 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Acrylonitrile(1) SW-846 8260B 107131 0.0000367 0.02
Allyl chloride SW-846 8260B 107051 NAV 0.01
Arsenic* SW-846 6010 7440382 0.05 0.01
Arsenic, Dissolved* SW-846 6010 7440382 0.05 0.01
Atrazine(1) SW-846 8270 1912249 0.003 0.01
Benzene SW-846 8260B 71432 0.005 0.005
bis(2-Ethylhexyl)phthalate(1) SW-846 8270 117817 0.006 0.01
Bromodichloromethane(1) SW-846 8260B 75274 0.000168 0.005
Bromoform SW-846 8260B 75252 0.00848 0.005
Bromomethane SW-846 8260B 74839 0.00852 0.005
Carbon disulfide SW-846 8260B 75150 1.04 0.005
Carbon tetrachloride SW-846 8260B 56235 0.005 0.005
Chlorobenzene SW-846 8260B 108907 0.1 0.005
Chloroethane(1) SW-846 8260B 75003 0.00364 0.005
Chloroform(1) SW-846 8260B 67663 0.000155 0.005
Chloromethane(1) SW-846 8260B 74873 0.00143 0.005
Chloroprene SW-846 8260B 126998 0.0143 0.005
cis-1,3-Dichloropropene(1) SW-846 8260B 10061015 0.0000842 0.005
Cyanazine(1) SW-846 8270 21725462 0.0000797 0.01
Dibromochloromethane(1) SW-846 8260B 124481 0.000126 0.005
Dibromomethane SW-846 8260B 74953 0.0608 0.005
Dichlorodifluoromethane SW-846 8260B 75718 0.348 0.005
Dinoseb SW-846 8151 88857 0.007 0.002
Ethyl methacrylate SW-846 8260B 97632 0.548 0.01
Ethylbenzene SW-846 8260B 100414 0.7 0.005
Iodomethane SW-846 8260B 74884 NAV 0.005
Isobutanol SW-846 8260B 78831 1.83 0.25
m&p-Xylene SW-846 8260B 1330207 12.2 0.005
Methacrylonitrile(1) SW-846 8260B 126987 0.00104 0.1
Methyl methacrylate SW-846 8260B 80626 1.42 0.01
Methylene chloride(3) SW-846 8260B 75092 0.005 0.005
o-Xylene SW-846 8260B 95476 12.2 0.005

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.415 0.246 <0.01 0.0154 0.0237 0.034 0.00074 0.0452 0.0156
0.366 0.284 0.0322 0.034 0.0391 0.0309 0.00054 0.0484 0.0151
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0132 0.0177
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0197 0.0236
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 2.09 2.53
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.00075 J
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.00863 0.0087
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.002 <0.01 <0.002 <0.002 <0.002 <0.002 <0.01 <0.002 R <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.134 0.234 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
0.139 0.179 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005 <0.01
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0185 UB 0.0144
0.0671 0.12 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

Pentachlorophenol(1) SW-846 8270 87865 0.001 0.01
Propionitrile SW-846 8260B 107120 NAV 0.02
Styrene SW-846 8260B 100425 0.1 0.005
Tetrachloroethene SW-846 8260B 127184 0.005 0.005
Toluene SW-846 8260B 108883 1.0 0.005
Toxaphene SW-846 8081 8001352 0.003 0.002
trans-1,2-Dichloroethene SW-846 8260B 156605 0.1 0.005
trans-1,3-Dichloropropene(1) SW-846 8260B 10061026 0.0000842 0.005
trans-1,4-Dichloro-2-butene(1)(2) SW-846 8260B 110576 0.00000135 0.005
Trichloroethene SW-846 8260B 79016 0.005 0.005
Trichlorofluoromethane SW-846 8260B 75694 1.29 0.005
Vinyl acetate SW-846 8260B 108054 0.412 0.01
Vinyl chloride(1) SW-846 8260B 75014 0.002 0.005

All concentrations are in milligrams per liter (mg/L).
(1) When the TRG was less than the Reporting Limit (RL), the RL was used as the 

screening value.  Values less than the RL are qualified with a "J" qualifier.
(2) The Tier 1 TRG for 1,4-dichloro-2-butene was used for trans-1,4-dichloro-2-butene.
(3) The MW-10C and PZ-20B samples were shipped with Quality Assurance/Quality

Control (QA/QC) samples TB-03 and TB-02, respectively.  Each methylene chloride
sample result is less than ten times the methylene chloride concentration reported 

DUP-01 (013107)
MW-18B (020707) MW-18B PZ-12A (013107) PZ-12B (013107) PZ-20A (013107) PZ-20A (013107) PZ-20A PZ-20B (013107) PZ-20B

2/7/2007 3/25/2008 1/31/2007 1/31/2007 1/31/2007 1/31/2007 3/21/2008 1/31/2007 3/21/2008

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 0.00059 J <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.00103 J
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

sample result is less than ten times the methylene chloride concentration reported 
in the applicable QA/QC sample result.

B Detected in blank.
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
* While the MDEQ Tier 1 TRG for arsenic is 0.05 mg/L, the EPA mandated maximum 

contaminant level for arsenic is 0.01 mg/L and was used as the screening value.
Shaded result indicates concentration above TRG (restricted).
Note:  Sufficient sample volume was not available at SPUW (013107).  Therefore, total and dissolved 

arsenic were not collected at SPUW (013107).
TP-PZ-01 through TP-PZ-07 were collected for all analyses on May 1, 2007.  However, the laboratory 

only analyzed for volatile organic compounds and metals.  
The samples were re-collected on May 30, 2007, for analysis of semivolatile organic compounds 

and pesticides.
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

1,1,1,2-Tetrachloroethane(1) SW-846 8260B 630206 0.000406 0.005
1,1,1-Trichloroethane SW-846 8260B 71556 0.2 0.005
1,1,2,2-Tetrachloroethane(1) SW-846 8260B 79345 0.0000527 0.005
1,1,2-Trichloroethane SW-846 8260B 79005 0.005 0.005
1,1-Dichloroethane SW-846 8260B 75343 0.798 0.005
1,1-Dichloroethene SW-846 8260B 75354 0.007 0.005
1,2,3-Trichloropropane(1) SW-846 8260B 96184 0.00000623 0.005
1,2,4-Trimethylbenzene SW-846 8260B 95636 0.0123 0.005
1,2-Dibromo-3-chloropropane(1) SW-846 8260B 96128 0.0002 0.005
1,2-Dibromoethane (EDB)(1) SW-846 8260B 106934 0.00005 0.005
1,2-Dichloroethane SW-846 8260B 107062 0.005 0.005
1,2-Dichloropropane SW-846 8260B 78875 0.005 0.005
1,3,5-Trimethylbenzene SW-846 8260B 108678 0.0123 0.005
1,4-Dioxane (p-Dioxane) SW-846 8260B 123911 0.00609 0.25
2-Butanone (MEK) SW-846 8260B 78933 1.91 0.01
2-Hexanone SW-846 8260B 591786 1.46 0.01
4-Methyl-2-pentanone (MIBK) SW-846 8260B 108101 0.139 0.01
4-Nitrophenol SW-846 8270 100027 0.292 0.01
Acetone SW-846 8260B 67641 0.608 0.01
Acetonitrile SW-846 8260B 75058 0.125 0.1
Acetophenone(1) SW-846 8270 98862 0.0000416 0.01
Acrolein SW-846 8260B 107028 0.0416 0.02

PZ-21A (020107) PZ-21A PZ-22A (020807) PZ-22A PZ-22B (020807) PZ-22B PZ-23A (020107) PZ-23B (020807) PZ-23B
2/1/2007 3/24/2008 2/8/2007 3/26/2008 2/8/2007 3/24/2008 2/1/2007 2/8/2007 3/24/2008

<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA 0.0224 J 0.0275 J <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.25 <0.25 <0.25 NA <5 <12.5 <0.25 <0.25 <0.25
<0.01 <0.01 <0.01 NA <0.2 <0.5 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 NA <0.2 <0.5 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 NA <0.2 <0.5 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01

0.0336 UB <0.01 <0.01 NA <0.2 <0.5 0.0201 UB <0.01 <0.01
<0.1 <0.1 <0.1 NA <2 <5 <0.1 <0.1 <0.1
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01
<0.02 <0.02 <0.02 NA <0.4 <1 <0.02 <0.02 <0.02

Acrylonitrile(1) SW-846 8260B 107131 0.0000367 0.02
Allyl chloride SW-846 8260B 107051 NAV 0.01
Arsenic* SW-846 6010 7440382 0.05 0.01
Arsenic, Dissolved* SW-846 6010 7440382 0.05 0.01
Atrazine(1) SW-846 8270 1912249 0.003 0.01
Benzene SW-846 8260B 71432 0.005 0.005
bis(2-Ethylhexyl)phthalate(1) SW-846 8270 117817 0.006 0.01
Bromodichloromethane(1) SW-846 8260B 75274 0.000168 0.005
Bromoform SW-846 8260B 75252 0.00848 0.005
Bromomethane SW-846 8260B 74839 0.00852 0.005
Carbon disulfide SW-846 8260B 75150 1.04 0.005
Carbon tetrachloride SW-846 8260B 56235 0.005 0.005
Chlorobenzene SW-846 8260B 108907 0.1 0.005
Chloroethane(1) SW-846 8260B 75003 0.00364 0.005
Chloroform(1) SW-846 8260B 67663 0.000155 0.005
Chloromethane(1) SW-846 8260B 74873 0.00143 0.005
Chloroprene SW-846 8260B 126998 0.0143 0.005
cis-1,3-Dichloropropene(1) SW-846 8260B 10061015 0.0000842 0.005
Cyanazine(1) SW-846 8270 21725462 0.0000797 0.01
Dibromochloromethane(1) SW-846 8260B 124481 0.000126 0.005
Dibromomethane SW-846 8260B 74953 0.0608 0.005
Dichlorodifluoromethane SW-846 8260B 75718 0.348 0.005
Dinoseb SW-846 8151 88857 0.007 0.002
Ethyl methacrylate SW-846 8260B 97632 0.548 0.01
Ethylbenzene SW-846 8260B 100414 0.7 0.005
Iodomethane SW-846 8260B 74884 NAV 0.005
Isobutanol SW-846 8260B 78831 1.83 0.25
m&p-Xylene SW-846 8260B 1330207 12.2 0.005
Methacrylonitrile(1) SW-846 8260B 126987 0.00104 0.1
Methyl methacrylate SW-846 8260B 80626 1.42 0.01
Methylene chloride(3) SW-846 8260B 75092 0.005 0.005
o-Xylene SW-846 8260B 95476 12.2 0.005

<0.02 <0.02 <0.02 NA <0.4 <1 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 NA <0.2 <0.5 <0.01 <0.01 <0.01
0.0328 0.00022 0.034 0.0152 0.0215 0.0085 0.0281 0.0661 0.0029
0.0229 <0.0002 0.026 0.0104 0.0177 0.0083 0.032 0.028 0.006
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01

<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01

<0.005 <0.005 <0.005 NA 0.124 0.168 J <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA 0.171 0.297 <0.005 0.0009 J 0.00487 J
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 0.00086 J NA 11.2 12 <0.005 0.0141 0.0143
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01

<0.005 <0.005 <0.005 NA 0.07 J 0.0555 J <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.002 <0.01 <0.002 NA <0.002 <0.01 <0.002 <0.002 <0.01
<0.01 <0.01 <0.01 NA <0.2 <0.5 <0.01 <0.01 <0.01

<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.25 <0.25 <0.25 NA <5 <12.5 <0.25 <0.25 <0.25

<0.005 <0.01 <0.005 NA <0.1 <0.5 <0.005 <0.005 <0.01
<0.1 <0.1 <0.1 NA <2 <5 <0.1 <0.1 <0.1
<0.01 <0.01 <0.01 NA <0.2 <0.5 <0.01 <0.01 <0.01

0.0267 UB <0.005 <0.005 NA 0.0396 UB 0.051 J 0.0222 UB <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

Pentachlorophenol(1) SW-846 8270 87865 0.001 0.01
Propionitrile SW-846 8260B 107120 NAV 0.02
Styrene SW-846 8260B 100425 0.1 0.005
Tetrachloroethene SW-846 8260B 127184 0.005 0.005
Toluene SW-846 8260B 108883 1.0 0.005
Toxaphene SW-846 8081 8001352 0.003 0.002
trans-1,2-Dichloroethene SW-846 8260B 156605 0.1 0.005
trans-1,3-Dichloropropene(1) SW-846 8260B 10061026 0.0000842 0.005
trans-1,4-Dichloro-2-butene(1)(2) SW-846 8260B 110576 0.00000135 0.005
Trichloroethene SW-846 8260B 79016 0.005 0.005
Trichlorofluoromethane SW-846 8260B 75694 1.29 0.005
Vinyl acetate SW-846 8260B 108054 0.412 0.01
Vinyl chloride(1) SW-846 8260B 75014 0.002 0.005

All concentrations are in milligrams per liter (mg/L).
(1) When the TRG was less than the Reporting Limit (RL), the RL was used as the 

screening value.  Values less than the RL are qualified with a "J" qualifier.
(2) The Tier 1 TRG for 1,4-dichloro-2-butene was used for trans-1,4-dichloro-2-butene.
(3) The MW-10C and PZ-20B samples were shipped with Quality Assurance/Quality

Control (QA/QC) samples TB-03 and TB-02, respectively.  Each methylene chloride
sample result is less than ten times the methylene chloride concentration reported 

PZ-21A (020107) PZ-21A PZ-22A (020807) PZ-22A PZ-22B (020807) PZ-22B PZ-23A (020107) PZ-23B (020807) PZ-23B
2/1/2007 3/24/2008 2/8/2007 3/26/2008 2/8/2007 3/24/2008 2/1/2007 2/8/2007 3/24/2008

<0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01
<0.02 <0.02 <0.02 NA <0.4 <1 <0.02 <0.02 <0.02

<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.002 <0.002 <0.002 NA <0.002 <0.002 <0.002 <0.002 <0.002
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005
<0.01 <0.01 <0.01 NA <0.2 <0.5 <0.01 <0.01 <0.01

<0.005 <0.005 <0.005 NA <0.1 <0.25 <0.005 <0.005 <0.005

sample result is less than ten times the methylene chloride concentration reported 
in the applicable QA/QC sample result.

B Detected in blank.
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
* While the MDEQ Tier 1 TRG for arsenic is 0.05 mg/L, the EPA mandated maximum 

contaminant level for arsenic is 0.01 mg/L and was used as the screening value.
Shaded result indicates concentration above TRG (restricted).
Note:  Sufficient sample volume was not available at SPUW (013107).  Therefore, total and dissolved 

arsenic were not collected at SPUW (013107).
TP-PZ-01 through TP-PZ-07 were collected for all analyses on May 1, 2007.  However, the laboratory 

only analyzed for volatile organic compounds and metals.  
The samples were re-collected on May 30, 2007, for analysis of semivolatile organic compounds 

and pesticides.
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

1,1,1,2-Tetrachloroethane(1) SW-846 8260B 630206 0.000406 0.005
1,1,1-Trichloroethane SW-846 8260B 71556 0.2 0.005
1,1,2,2-Tetrachloroethane(1) SW-846 8260B 79345 0.0000527 0.005
1,1,2-Trichloroethane SW-846 8260B 79005 0.005 0.005
1,1-Dichloroethane SW-846 8260B 75343 0.798 0.005
1,1-Dichloroethene SW-846 8260B 75354 0.007 0.005
1,2,3-Trichloropropane(1) SW-846 8260B 96184 0.00000623 0.005
1,2,4-Trimethylbenzene SW-846 8260B 95636 0.0123 0.005
1,2-Dibromo-3-chloropropane(1) SW-846 8260B 96128 0.0002 0.005
1,2-Dibromoethane (EDB)(1) SW-846 8260B 106934 0.00005 0.005
1,2-Dichloroethane SW-846 8260B 107062 0.005 0.005
1,2-Dichloropropane SW-846 8260B 78875 0.005 0.005
1,3,5-Trimethylbenzene SW-846 8260B 108678 0.0123 0.005
1,4-Dioxane (p-Dioxane) SW-846 8260B 123911 0.00609 0.25
2-Butanone (MEK) SW-846 8260B 78933 1.91 0.01
2-Hexanone SW-846 8260B 591786 1.46 0.01
4-Methyl-2-pentanone (MIBK) SW-846 8260B 108101 0.139 0.01
4-Nitrophenol SW-846 8270 100027 0.292 0.01
Acetone SW-846 8260B 67641 0.608 0.01
Acetonitrile SW-846 8260B 75058 0.125 0.1
Acetophenone(1) SW-846 8270 98862 0.0000416 0.01
Acrolein SW-846 8260B 107028 0.0416 0.02

DUP-02
PZ-24B (020107) PZ-25B (020607) PZ-25B PZ-26A (020807) PZ-26A PZ-26A PZ-26B (020807) PZ-26B RRUW (020707) RRUW

2/1/2007 2/6/2007 3/24/2008 2/8/2007 3/24/2008 3/24/2008 2/8/2007 3/26/2008 2/7/2007 3/20/2008

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 NA <0.25 <0.25
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01

0.022 UB <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA <0.1 <0.1
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA <0.02 <0.02

Acrylonitrile(1) SW-846 8260B 107131 0.0000367 0.02
Allyl chloride SW-846 8260B 107051 NAV 0.01
Arsenic* SW-846 6010 7440382 0.05 0.01
Arsenic, Dissolved* SW-846 6010 7440382 0.05 0.01
Atrazine(1) SW-846 8270 1912249 0.003 0.01
Benzene SW-846 8260B 71432 0.005 0.005
bis(2-Ethylhexyl)phthalate(1) SW-846 8270 117817 0.006 0.01
Bromodichloromethane(1) SW-846 8260B 75274 0.000168 0.005
Bromoform SW-846 8260B 75252 0.00848 0.005
Bromomethane SW-846 8260B 74839 0.00852 0.005
Carbon disulfide SW-846 8260B 75150 1.04 0.005
Carbon tetrachloride SW-846 8260B 56235 0.005 0.005
Chlorobenzene SW-846 8260B 108907 0.1 0.005
Chloroethane(1) SW-846 8260B 75003 0.00364 0.005
Chloroform(1) SW-846 8260B 67663 0.000155 0.005
Chloromethane(1) SW-846 8260B 74873 0.00143 0.005
Chloroprene SW-846 8260B 126998 0.0143 0.005
cis-1,3-Dichloropropene(1) SW-846 8260B 10061015 0.0000842 0.005
Cyanazine(1) SW-846 8270 21725462 0.0000797 0.01
Dibromochloromethane(1) SW-846 8260B 124481 0.000126 0.005
Dibromomethane SW-846 8260B 74953 0.0608 0.005
Dichlorodifluoromethane SW-846 8260B 75718 0.348 0.005
Dinoseb SW-846 8151 88857 0.007 0.002
Ethyl methacrylate SW-846 8260B 97632 0.548 0.01
Ethylbenzene SW-846 8260B 100414 0.7 0.005
Iodomethane SW-846 8260B 74884 NAV 0.005
Isobutanol SW-846 8260B 78831 1.83 0.25
m&p-Xylene SW-846 8260B 1330207 12.2 0.005
Methacrylonitrile(1) SW-846 8260B 126987 0.00104 0.1
Methyl methacrylate SW-846 8260B 80626 1.42 0.01
Methylene chloride(3) SW-846 8260B 75092 0.005 0.005
o-Xylene SW-846 8260B 95476 12.2 0.005

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01
0.0216 0.0492 0.0012 0.0288 0.00095 0.00097 0.0497 0.0012 0.0341 0.0011
0.0225 0.0357 0.0016 0.0405 0.00076 <0.001 0.0315 0.0014 0.0381 0.0013
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 0.00089 J <0.005 <0.005 <0.005 <0.005 <0.005 NA 0.00073 J 0.00055 J
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.002 <0.002 J <0.01 <0.002 <0.01 <0.01 <0.002 NA 0.0577 0.0632
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 NA <0.25 <0.25

<0.005 <0.005 <0.01 <0.005 <0.01 <0.01 <0.005 NA <0.005 <0.01
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA <0.1 <0.1
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01

0.0238 UB 0.00242 UB <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

Pentachlorophenol(1) SW-846 8270 87865 0.001 0.01
Propionitrile SW-846 8260B 107120 NAV 0.02
Styrene SW-846 8260B 100425 0.1 0.005
Tetrachloroethene SW-846 8260B 127184 0.005 0.005
Toluene SW-846 8260B 108883 1.0 0.005
Toxaphene SW-846 8081 8001352 0.003 0.002
trans-1,2-Dichloroethene SW-846 8260B 156605 0.1 0.005
trans-1,3-Dichloropropene(1) SW-846 8260B 10061026 0.0000842 0.005
trans-1,4-Dichloro-2-butene(1)(2) SW-846 8260B 110576 0.00000135 0.005
Trichloroethene SW-846 8260B 79016 0.005 0.005
Trichlorofluoromethane SW-846 8260B 75694 1.29 0.005
Vinyl acetate SW-846 8260B 108054 0.412 0.01
Vinyl chloride(1) SW-846 8260B 75014 0.002 0.005

All concentrations are in milligrams per liter (mg/L).
(1) When the TRG was less than the Reporting Limit (RL), the RL was used as the 

screening value.  Values less than the RL are qualified with a "J" qualifier.
(2) The Tier 1 TRG for 1,4-dichloro-2-butene was used for trans-1,4-dichloro-2-butene.
(3) The MW-10C and PZ-20B samples were shipped with Quality Assurance/Quality

Control (QA/QC) samples TB-03 and TB-02, respectively.  Each methylene chloride
sample result is less than ten times the methylene chloride concentration reported 

DUP-02
PZ-24B (020107) PZ-25B (020607) PZ-25B PZ-26A (020807) PZ-26A PZ-26A PZ-26B (020807) PZ-26B RRUW (020707) RRUW

2/1/2007 2/6/2007 3/24/2008 2/8/2007 3/24/2008 3/24/2008 2/8/2007 3/26/2008 2/7/2007 3/20/2008

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA 0.0203 0.00389 J
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA <0.02 <0.02

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 NA <0.002 <0.002
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA 0.00256 J 0.00196 J
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005

sample result is less than ten times the methylene chloride concentration reported 
in the applicable QA/QC sample result.

B Detected in blank.
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
* While the MDEQ Tier 1 TRG for arsenic is 0.05 mg/L, the EPA mandated maximum 

contaminant level for arsenic is 0.01 mg/L and was used as the screening value.
Shaded result indicates concentration above TRG (restricted).
Note:  Sufficient sample volume was not available at SPUW (013107).  Therefore, total and dissolved 

arsenic were not collected at SPUW (013107).
TP-PZ-01 through TP-PZ-07 were collected for all analyses on May 1, 2007.  However, the laboratory 

only analyzed for volatile organic compounds and metals.  
The samples were re-collected on May 30, 2007, for analysis of semivolatile organic compounds 

and pesticides.
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

1,1,1,2-Tetrachloroethane(1) SW-846 8260B 630206 0.000406 0.005
1,1,1-Trichloroethane SW-846 8260B 71556 0.2 0.005
1,1,2,2-Tetrachloroethane(1) SW-846 8260B 79345 0.0000527 0.005
1,1,2-Trichloroethane SW-846 8260B 79005 0.005 0.005
1,1-Dichloroethane SW-846 8260B 75343 0.798 0.005
1,1-Dichloroethene SW-846 8260B 75354 0.007 0.005
1,2,3-Trichloropropane(1) SW-846 8260B 96184 0.00000623 0.005
1,2,4-Trimethylbenzene SW-846 8260B 95636 0.0123 0.005
1,2-Dibromo-3-chloropropane(1) SW-846 8260B 96128 0.0002 0.005
1,2-Dibromoethane (EDB)(1) SW-846 8260B 106934 0.00005 0.005
1,2-Dichloroethane SW-846 8260B 107062 0.005 0.005
1,2-Dichloropropane SW-846 8260B 78875 0.005 0.005
1,3,5-Trimethylbenzene SW-846 8260B 108678 0.0123 0.005
1,4-Dioxane (p-Dioxane) SW-846 8260B 123911 0.00609 0.25
2-Butanone (MEK) SW-846 8260B 78933 1.91 0.01
2-Hexanone SW-846 8260B 591786 1.46 0.01
4-Methyl-2-pentanone (MIBK) SW-846 8260B 108101 0.139 0.01
4-Nitrophenol SW-846 8270 100027 0.292 0.01
Acetone SW-846 8260B 67641 0.608 0.01
Acetonitrile SW-846 8260B 75058 0.125 0.1
Acetophenone(1) SW-846 8270 98862 0.0000416 0.01
Acrolein SW-846 8260B 107028 0.0416 0.02

SPUW (013107) TP-PZ-01 TP-PZ-01 TP-PZ-02 TP-PZ-02 TP-PZ-03 TP-PZ-03 TP-PZ-04 TP-PZ-04 TP-PZ-05 TP-PZ-05 TP-PZ-06
1/31/2007 5/1/2007 5/30/2007 5/2/2007 5/30/2007 5/1/2007 5/30/2007 5/1/2007 5/30/2007 5/1/2007 5/30/2007 5/1/2007

<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA 0.00732
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA 0.00089J
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA 25.2
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.25 <0.25 NA <0.25 NA <0.25 NA <0.25 NA <0.25 NA <0.25
<0.01 <0.01 NA <0.01 NA <0.01 NA <0.01 NA 0.0697 NA <0.01
<0.01 <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01
<0.01 <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01
<0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA
<0.01 <0.01 NA <0.01 NA <0.01 NA 0.0335 NA 0.0234 NA 0.0344
<0.1 <0.1 NA <0.1 NA <0.1 NA <0.1 NA <0.1 NA <0.1

0.00382 J NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA
<0.02 <0.02 NA <0.02 NA <0.02 NA <0.02 NA <0.02 NA <0.02

Acrylonitrile(1) SW-846 8260B 107131 0.0000367 0.02
Allyl chloride SW-846 8260B 107051 NAV 0.01
Arsenic* SW-846 6010 7440382 0.05 0.01
Arsenic, Dissolved* SW-846 6010 7440382 0.05 0.01
Atrazine(1) SW-846 8270 1912249 0.003 0.01
Benzene SW-846 8260B 71432 0.005 0.005
bis(2-Ethylhexyl)phthalate(1) SW-846 8270 117817 0.006 0.01
Bromodichloromethane(1) SW-846 8260B 75274 0.000168 0.005
Bromoform SW-846 8260B 75252 0.00848 0.005
Bromomethane SW-846 8260B 74839 0.00852 0.005
Carbon disulfide SW-846 8260B 75150 1.04 0.005
Carbon tetrachloride SW-846 8260B 56235 0.005 0.005
Chlorobenzene SW-846 8260B 108907 0.1 0.005
Chloroethane(1) SW-846 8260B 75003 0.00364 0.005
Chloroform(1) SW-846 8260B 67663 0.000155 0.005
Chloromethane(1) SW-846 8260B 74873 0.00143 0.005
Chloroprene SW-846 8260B 126998 0.0143 0.005
cis-1,3-Dichloropropene(1) SW-846 8260B 10061015 0.0000842 0.005
Cyanazine(1) SW-846 8270 21725462 0.0000797 0.01
Dibromochloromethane(1) SW-846 8260B 124481 0.000126 0.005
Dibromomethane SW-846 8260B 74953 0.0608 0.005
Dichlorodifluoromethane SW-846 8260B 75718 0.348 0.005
Dinoseb SW-846 8151 88857 0.007 0.002
Ethyl methacrylate SW-846 8260B 97632 0.548 0.01
Ethylbenzene SW-846 8260B 100414 0.7 0.005
Iodomethane SW-846 8260B 74884 NAV 0.005
Isobutanol SW-846 8260B 78831 1.83 0.25
m&p-Xylene SW-846 8260B 1330207 12.2 0.005
Methacrylonitrile(1) SW-846 8260B 126987 0.00104 0.1
Methyl methacrylate SW-846 8260B 80626 1.42 0.01
Methylene chloride(3) SW-846 8260B 75092 0.005 0.005
o-Xylene SW-846 8260B 95476 12.2 0.005

<0.02 <0.02 NA <0.02 NA <0.02 NA <0.02 NA <0.02 NA <0.02
<0.01 <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01

NA <0.01 NA 0.045 NA <0.01 NA 0.0465 NA 0.0596 NA <0.01
NA <0.01 NA <0.01 NA <0.01 NA 0.00748 NA <0.01 NA <0.01

<0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA 0.00096
0.0105 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA 0.00066
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA 0.0107
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.002 <0.002 NA <0.002 NA 0.00883 NA <0.002 NA <0.002 NA 14
<0.01 <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.25 <0.25 NA <0.25 NA <0.25 NA <0.25 NA <0.25 NA <0.25
<0.005 <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01

<0.1 <0.1 NA <0.1 NA <0.1 NA <0.1 NA <0.1 NA <0.1
<0.01 <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA 0.00161J
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

Pentachlorophenol(1) SW-846 8270 87865 0.001 0.01
Propionitrile SW-846 8260B 107120 NAV 0.02
Styrene SW-846 8260B 100425 0.1 0.005
Tetrachloroethene SW-846 8260B 127184 0.005 0.005
Toluene SW-846 8260B 108883 1.0 0.005
Toxaphene SW-846 8081 8001352 0.003 0.002
trans-1,2-Dichloroethene SW-846 8260B 156605 0.1 0.005
trans-1,3-Dichloropropene(1) SW-846 8260B 10061026 0.0000842 0.005
trans-1,4-Dichloro-2-butene(1)(2) SW-846 8260B 110576 0.00000135 0.005
Trichloroethene SW-846 8260B 79016 0.005 0.005
Trichlorofluoromethane SW-846 8260B 75694 1.29 0.005
Vinyl acetate SW-846 8260B 108054 0.412 0.01
Vinyl chloride(1) SW-846 8260B 75014 0.002 0.005

All concentrations are in milligrams per liter (mg/L).
(1) When the TRG was less than the Reporting Limit (RL), the RL was used as the 

screening value.  Values less than the RL are qualified with a "J" qualifier.
(2) The Tier 1 TRG for 1,4-dichloro-2-butene was used for trans-1,4-dichloro-2-butene.
(3) The MW-10C and PZ-20B samples were shipped with Quality Assurance/Quality

Control (QA/QC) samples TB-03 and TB-02, respectively.  Each methylene chloride
sample result is less than ten times the methylene chloride concentration reported 

SPUW (013107) TP-PZ-01 TP-PZ-01 TP-PZ-02 TP-PZ-02 TP-PZ-03 TP-PZ-03 TP-PZ-04 TP-PZ-04 TP-PZ-05 TP-PZ-05 TP-PZ-06
1/31/2007 5/1/2007 5/30/2007 5/2/2007 5/30/2007 5/1/2007 5/30/2007 5/1/2007 5/30/2007 5/1/2007 5/30/2007 5/1/2007

<0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA
<0.02 <0.02 NA <0.02 NA <0.02 NA <0.02 NA <0.02 NA <0.02
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA 0.0018J
<0.005 0.00182 UB NA <0.005 NA 0.00186 UB NA <0.005 NA 0.00127 UB NA <0.005
<0.02 <0.002 NA <0.002 NA <0.002 NA <0.002 NA <0.002 NA <0.2
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA 0.00466J
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA 0.0353
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
<0.01 <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01
<0.005 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA 0.00387J

sample result is less than ten times the methylene chloride concentration reported 
in the applicable QA/QC sample result.

B Detected in blank.
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
* While the MDEQ Tier 1 TRG for arsenic is 0.05 mg/L, the EPA mandated maximum 

contaminant level for arsenic is 0.01 mg/L and was used as the screening value.
Shaded result indicates concentration above TRG (restricted).
Note:  Sufficient sample volume was not available at SPUW (013107).  Therefore, total and dissolved 

arsenic were not collected at SPUW (013107).
TP-PZ-01 through TP-PZ-07 were collected for all analyses on May 1, 2007.  However, the laboratory 

only analyzed for volatile organic compounds and metals.  
The samples were re-collected on May 30, 2007, for analysis of semivolatile organic compounds 

and pesticides.
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

1,1,1,2-Tetrachloroethane(1) SW-846 8260B 630206 0.000406 0.005
1,1,1-Trichloroethane SW-846 8260B 71556 0.2 0.005
1,1,2,2-Tetrachloroethane(1) SW-846 8260B 79345 0.0000527 0.005
1,1,2-Trichloroethane SW-846 8260B 79005 0.005 0.005
1,1-Dichloroethane SW-846 8260B 75343 0.798 0.005
1,1-Dichloroethene SW-846 8260B 75354 0.007 0.005
1,2,3-Trichloropropane(1) SW-846 8260B 96184 0.00000623 0.005
1,2,4-Trimethylbenzene SW-846 8260B 95636 0.0123 0.005
1,2-Dibromo-3-chloropropane(1) SW-846 8260B 96128 0.0002 0.005
1,2-Dibromoethane (EDB)(1) SW-846 8260B 106934 0.00005 0.005
1,2-Dichloroethane SW-846 8260B 107062 0.005 0.005
1,2-Dichloropropane SW-846 8260B 78875 0.005 0.005
1,3,5-Trimethylbenzene SW-846 8260B 108678 0.0123 0.005
1,4-Dioxane (p-Dioxane) SW-846 8260B 123911 0.00609 0.25
2-Butanone (MEK) SW-846 8260B 78933 1.91 0.01
2-Hexanone SW-846 8260B 591786 1.46 0.01
4-Methyl-2-pentanone (MIBK) SW-846 8260B 108101 0.139 0.01
4-Nitrophenol SW-846 8270 100027 0.292 0.01
Acetone SW-846 8260B 67641 0.608 0.01
Acetonitrile SW-846 8260B 75058 0.125 0.1
Acetophenone(1) SW-846 8270 98862 0.0000416 0.01
Acrolein SW-846 8260B 107028 0.0416 0.02

TP-PZ-06 TP-PZ-07 TP-PZ-07
5/30/2007 5/1/2007 5/30/2007

NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.25 NA
NA <0.01 NA
NA <0.01 NA
NA <0.01 NA

<0.01 NA <0.01
NA <0.01 NA
NA <0.1 NA

<0.01 NA <0.01
NA <0.02 NA

Acrylonitrile(1) SW-846 8260B 107131 0.0000367 0.02
Allyl chloride SW-846 8260B 107051 NAV 0.01
Arsenic* SW-846 6010 7440382 0.05 0.01
Arsenic, Dissolved* SW-846 6010 7440382 0.05 0.01
Atrazine(1) SW-846 8270 1912249 0.003 0.01
Benzene SW-846 8260B 71432 0.005 0.005
bis(2-Ethylhexyl)phthalate(1) SW-846 8270 117817 0.006 0.01
Bromodichloromethane(1) SW-846 8260B 75274 0.000168 0.005
Bromoform SW-846 8260B 75252 0.00848 0.005
Bromomethane SW-846 8260B 74839 0.00852 0.005
Carbon disulfide SW-846 8260B 75150 1.04 0.005
Carbon tetrachloride SW-846 8260B 56235 0.005 0.005
Chlorobenzene SW-846 8260B 108907 0.1 0.005
Chloroethane(1) SW-846 8260B 75003 0.00364 0.005
Chloroform(1) SW-846 8260B 67663 0.000155 0.005
Chloromethane(1) SW-846 8260B 74873 0.00143 0.005
Chloroprene SW-846 8260B 126998 0.0143 0.005
cis-1,3-Dichloropropene(1) SW-846 8260B 10061015 0.0000842 0.005
Cyanazine(1) SW-846 8270 21725462 0.0000797 0.01
Dibromochloromethane(1) SW-846 8260B 124481 0.000126 0.005
Dibromomethane SW-846 8260B 74953 0.0608 0.005
Dichlorodifluoromethane SW-846 8260B 75718 0.348 0.005
Dinoseb SW-846 8151 88857 0.007 0.002
Ethyl methacrylate SW-846 8260B 97632 0.548 0.01
Ethylbenzene SW-846 8260B 100414 0.7 0.005
Iodomethane SW-846 8260B 74884 NAV 0.005
Isobutanol SW-846 8260B 78831 1.83 0.25
m&p-Xylene SW-846 8260B 1330207 12.2 0.005
Methacrylonitrile(1) SW-846 8260B 126987 0.00104 0.1
Methyl methacrylate SW-846 8260B 80626 1.42 0.01
Methylene chloride(3) SW-846 8260B 75092 0.005 0.005
o-Xylene SW-846 8260B 95476 12.2 0.005

NA <0.02 NA
NA <0.01 NA
NA 0.0529 NA
NA <0.01 NA

0.223 NA <0.01
NA <0.005 NA

<0.01 NA <0.01
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA

<0.01 NA <0.01
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.002 NA
NA <0.01 NA
NA <0.005 NA
NA <0.005 NA
NA <0.25 NA
NA <0.01 NA
NA <0.1 NA
NA <0.01 NA
NA <0.005 NA
NA <0.005 NA
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Table 10. Summary of Groundwater Analytical Data, Site Characterization Report, 
Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Groundwater Reporting
Analytical Tier 1 TRG Limit Sample ID:

Parameter Method CAS No. (mg/L) (mg/L) Sample Date:

Pentachlorophenol(1) SW-846 8270 87865 0.001 0.01
Propionitrile SW-846 8260B 107120 NAV 0.02
Styrene SW-846 8260B 100425 0.1 0.005
Tetrachloroethene SW-846 8260B 127184 0.005 0.005
Toluene SW-846 8260B 108883 1.0 0.005
Toxaphene SW-846 8081 8001352 0.003 0.002
trans-1,2-Dichloroethene SW-846 8260B 156605 0.1 0.005
trans-1,3-Dichloropropene(1) SW-846 8260B 10061026 0.0000842 0.005
trans-1,4-Dichloro-2-butene(1)(2) SW-846 8260B 110576 0.00000135 0.005
Trichloroethene SW-846 8260B 79016 0.005 0.005
Trichlorofluoromethane SW-846 8260B 75694 1.29 0.005
Vinyl acetate SW-846 8260B 108054 0.412 0.01
Vinyl chloride(1) SW-846 8260B 75014 0.002 0.005

All concentrations are in milligrams per liter (mg/L).
(1) When the TRG was less than the Reporting Limit (RL), the RL was used as the 

screening value.  Values less than the RL are qualified with a "J" qualifier.
(2) The Tier 1 TRG for 1,4-dichloro-2-butene was used for trans-1,4-dichloro-2-butene.
(3) The MW-10C and PZ-20B samples were shipped with Quality Assurance/Quality

Control (QA/QC) samples TB-03 and TB-02, respectively.  Each methylene chloride
sample result is less than ten times the methylene chloride concentration reported 

TP-PZ-06 TP-PZ-07 TP-PZ-07
5/30/2007 5/1/2007 5/30/2007

<0.01 NA <0.01
NA <0.02 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.002 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.005 NA
NA <0.01 NA
NA <0.005 NA

sample result is less than ten times the methylene chloride concentration reported 
in the applicable QA/QC sample result.

B Detected in blank.
J Estimated value.
NA Not analyzed.
NAV Not available.
R Rejected.
TRG Target Remediation Goal.
UB Non-detect due to associated blank contamination.
* While the MDEQ Tier 1 TRG for arsenic is 0.05 mg/L, the EPA mandated maximum 

contaminant level for arsenic is 0.01 mg/L and was used as the screening value.
Shaded result indicates concentration above TRG (restricted).
Note:  Sufficient sample volume was not available at SPUW (013107).  Therefore, total and dissolved 

arsenic were not collected at SPUW (013107).
TP-PZ-01 through TP-PZ-07 were collected for all analyses on May 1, 2007.  However, the laboratory 

only analyzed for volatile organic compounds and metals.  
The samples were re-collected on May 30, 2007, for analysis of semivolatile organic compounds 

and pesticides.
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Table 11. Summary of Groundwater Quality Assurance/Quality Control (QA/QC) Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Sample ID: FB-01 (013107) FB-02 (020807) FB-01 FB-02 RB01 (020707) RB-02 (020807) RB-01 RINSATE-02 TB-01 (013007)
Parameter Sample Date: 1/31/2007 2/8/2007 3/19/2008 3/25/2008 2/7/2007 2/8/2007 3/19/2008 3/25/2008 1/30/2007

1,1,1,2-Tetrachloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,1-Trichloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2,2-Tetrachloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2-Trichloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2,3-Trichloropropane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2,4-Trimethylbenzene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dibromo-3-chloropropane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dibromoethane (EDB) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichloropropane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,3,5-Trimethylbenzene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,4-Dioxane (p-Dioxane) <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
2-Butanone (MEK) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
2-Hexanone <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Methyl-2-pentanone (MIBK) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.014-Methyl-2-pentanone (MIBK) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Nitrophenol NA NA NA NA <0.01 <0.01 <0.01 <0.01 NA
Acetone <0.01 <0.01 <0.01 <0.01 0.00985 J <0.01 <0.01 <0.01 <0.01
Acetonitrile <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acetophenone NA NA NA NA <0.01 <0.01 <0.01 <0.01 NA
Acrolein <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Acrylonitrile <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Allyl chloride <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Arsenic NA NA NA NA <0.01 <0.01 <0.0020 <0.0020 NA
Arsenic, Dissolved NA NA NA NA <0.01 <0.01 <0.0020 <0.0020 NA
Atrazine NA NA NA NA <0.01 <0.01 <0.01 <0.01 NA
Benzene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
bis(2-Ethylhexyl)phthalate NA NA NA NA <0.01 0.0149 <0.01 <0.01 NA
Bromodichloromethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Bromoform <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Bromomethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Carbon disulfide <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Carbon tetrachloride <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chlorobenzene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroform <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloromethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroprene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
cis-1,3-Dichloropropene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cyanazine NA NA NA NA <0.01 <0.01 <0.01 <0.01 NA
Dibromochloromethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
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Table 11. Summary of Groundwater Quality Assurance/Quality Control (QA/QC) Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Sample ID: FB-01 (013107) FB-02 (020807) FB-01 FB-02 RB01 (020707) RB-02 (020807) RB-01 RINSATE-02 TB-01 (013007)
Parameter Sample Date: 1/31/2007 2/8/2007 3/19/2008 3/25/2008 2/7/2007 2/8/2007 3/19/2008 3/25/2008 1/30/2007

Dibromomethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dichlorodifluoromethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dinoseb NA NA NA NA <0.002 <0.02 J <0.01 <0.01 NA
Ethyl methacrylate <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ethylbenzene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Iodomethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Isobutanol <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
m&p-Xylene <0.005 <0.005 <0.01 <0.01 <0.005 <0.005 <0.01 <0.01 <0.005
Methacrylonitrile <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Methyl methacrylate <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Methylene chloride <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.00179 J
o-Xylene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Pentachlorophenol NA NA NA NA <0.01 <0.01 <0.01 <0.01 NA
Propionitrile <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Styrene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Tetrachloroethene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Toluene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Toluene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Toxaphene NA NA NA NA <0.002 <0.002 <0.002 <0.002 NA
trans-1,2-Dichloroethene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
trans-1,3-Dichloropropene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
trans-1,4-Dichloro-2-butene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Trichloroethene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Trichlorofluoromethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Vinyl acetate <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Vinyl chloride <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

All concentrations are in milligrams per liter (mg/L).
FB Field blank.
J Estimated value.
NA Not analyzed.
RB Rinsate blank.
TB Trip blank.
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Table 11. Summary of Groundwater Quality Assurance/Quality Control (QA/QC) Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Sample ID: TB-02 (013107) TB-03 TB  (020607) TB-05 (020807) TB-06 (021207) TB050207 TB050407 TB-01 TB-02 TB-03
Parameter Sample Date: 1/31/2007 2/1/2007 2/6/2007 2/8/2007 2/12/2007 5/1/2007 5/4/2007 3/18/2008 3/20/2008 3/24/2008

1,1,1,2-Tetrachloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,1-Trichloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2,2-Tetrachloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2-Trichloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2,3-Trichloropropane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2,4-Trimethylbenzene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dibromo-3-chloropropane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dibromoethane (EDB) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichloropropane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,3,5-Trimethylbenzene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
1,4-Dioxane (p-Dioxane) <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
2-Butanone (MEK) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
2-Hexanone <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Methyl-2-pentanone (MIBK) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.014-Methyl-2-pentanone (MIBK) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Nitrophenol NA NA NA NA NA NA NA NA NA NA
Acetone <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acetonitrile <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acetophenone NA NA NA NA NA NA NA NA NA NA
Acrolein <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Acrylonitrile <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Allyl chloride <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Arsenic NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved NA NA NA NA NA NA NA NA NA NA
Atrazine NA NA NA NA NA NA NA NA NA NA
Benzene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
bis(2-Ethylhexyl)phthalate NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Bromoform <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Bromomethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Carbon disulfide <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Carbon tetrachloride <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chlorobenzene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroform <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloromethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloroprene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
cis-1,3-Dichloropropene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cyanazine NA NA NA NA NA NA NA NA NA NA
Dibromochloromethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
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Table 11. Summary of Groundwater Quality Assurance/Quality Control (QA/QC) Analytical Data, Site Characterization Report, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Sample ID: TB-02 (013107) TB-03 TB  (020607) TB-05 (020807) TB-06 (021207) TB050207 TB050407 TB-01 TB-02 TB-03
Parameter Sample Date: 1/31/2007 2/1/2007 2/6/2007 2/8/2007 2/12/2007 5/1/2007 5/4/2007 3/18/2008 3/20/2008 3/24/2008

Dibromomethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dichlorodifluoromethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dinoseb NA NA NA NA NA NA NA NA NA NA
Ethyl methacrylate <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ethylbenzene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Iodomethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Isobutanol <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
m&p-Xylene <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01 <0.01 <0.01
Methacrylonitrile <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Methyl methacrylate <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Methylene chloride 0.00128 J 0.00281 J 0.0034 J 0.00447 J <0.005 <0.005 <0.005 <0.005 0.00151 J 0.00185 J
o-Xylene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Pentachlorophenol NA NA NA NA NA NA NA NA NA NA
Propionitrile <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Styrene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Tetrachloroethene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Toluene <0.005 <0.005 <0.005 <0.005 <0.005 0.00159J <0.005 <0.005 <0.005 <0.005Toluene <0.005 <0.005 <0.005 <0.005 <0.005 0.00159J <0.005 <0.005 <0.005 <0.005
Toxaphene NA NA NA NA NA NA NA NA NA NA
trans-1,2-Dichloroethene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
trans-1,3-Dichloropropene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
trans-1,4-Dichloro-2-butene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Trichloroethene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Trichlorofluoromethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Vinyl acetate <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Vinyl chloride <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

All concentrations are in milligrams per liter (mg/L).
FB Field blank.
J Estimated value.
NA Not analyzed.
RB Rinsate blank.
TB Trip blank.
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SW-04
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

SOUTH SUMP
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

7.43
230

5
16.4 J

0.22
<0.1 J

1.18
9.26

<1
<6
35

7.4
350
96

18.1 J
0.28

0.272 J
1.17
2.44
1.34

<6
32

SW-15
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

9.72
250

11
37.8 J

0.17
2.01 J

38.4
0.491

<1
<6
22

SW-POND A
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

7.88
325

5
18.1 J

0.21
0.937 J

17
2.01

<1
<6
24

SW-POND B
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

7.73
215

4
19.7 J

0.23
2.18 J

15.8
2.2
<1
<6
31

SW-POND C
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

7.29
370

5
23 J
0.23

6.14 J
30.1
2.06

<1
<6
29

SW-05
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

7.58
145
13

19.7 J
0.25
<0.1

0.555
1.6
<1
<6
30

SW-03
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

7.49
400
63

23 J
0.31

0.11 J
1.26

0.318
<1
<6
31

pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

7.47
420
78

19.7 J
0.4

0.113 J
1.46

0.339
1.07 J

<6
33

SW-12
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

SW-06
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

6.37
115

6
18.1 J

0.32
<0.1
24.5
1.36

<1
<6
35

SW-02
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

7.39
160
<4

18.1 J
0.21

<0.1 J
<0.1
<0.1

<1
<6
22

SW-07
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

7.76
125
224

16.4 J
<0.1

0.207 J
<0.1
3.71

<1
<6
71

7.82
205
35

19.7 J
<0.1

0.157J
<0.1
0.23

<1
<6
30

SW-14
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

8.47
170

4
26.3 J

1.1
0.102 J

<0.1
<0.1

<1
<6

6

SW-10
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

SW-11
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

7.6
745

9
146 J

<0.1
<0.1 J
23.4 J
0.207

<1
<6
21

6.58
700
45

23 J
0.16

0.143 J
66

0.255
40.6

<6
17

SW-09
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

7.19
80
37

18.1 J
<0.1

0.136 J
0.91

0.509
3.84

<6
37

SW-13
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

6.97
1160

5
19.7 J

0.47
49.8 J

255
0.514

2.2
<6
36

SW-08
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

7.02
1440

8
23 J
0.87

535 J
529

0.241
<5
<6
63

A

B

C

SW-NORTH POND
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

9.27
120
<4

18.1 J
<0.1

<0.1 J
<0.1

0.117
<1
<6
17

SW-NORTH SUMP
pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

8.02
240
34

19.7 J
<0.1

<0.1 J
<0.1
1.47

1
<6
66

pH
Total Dissolved Solids
Total Suspended Solids
Chloride
Fluoride
Nitrogen, Ammonia
Nitrate-Nitrite (as N)
Phosphorus
Sulfate
BOD, 5 day
Chemical Oxygen Demand

7.71
245
9 J

28 J
0.22

3.41 J
16.8
1.76

<1
<6
25

SW-01 (SW-DUP-01)

SW-DISCHARGE POND (SW-DUP-02)



<0.0227 BSW-04

SOUTH SUMP SW-15

SW-POND A

SW-POND B

SW-POND C

SW-05

SW-03

SW-01 (SW DUP-01)

SW-12

SW-06

SW-02
Acetone
Bromodichloromethane

SW-07

SW-14

SW-10

SW-11

SW-09

SW-13

SW-08

A

B

C

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane
Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

<0.01
<0.005

<0.005
<0.005
<0.005
<0.005
<0.005

0.0157 J
<0.005

<0.005
<0.005
<0.005
<0.005
<0.005

0.0309 J
<0.005

<0.005
0.0494
<0.005
<0.005
<0.005

<0.0233 B
<0.005

<0.005
<0.005
<0.005

0.0323 J
<0.005

0.0224 J
<0.005

<0.005
<0.005
<0.005
<0.005
<0.005

<0.016 B
<0.005

<0.005
<0.005
<0.005
0.025 J
<0.005

<0.0217 B
<0.005

<0.005
<0.005
<0.005
0.0295
<0.005

0.0144 J
<0.005

<0.005
<0.005
<0.005
<0.005
<0.005

<0.005

0.0238
0.00422 J

<0.005
0.0277 J

0.00298 J

<0.01
<0.005

<0.005
<0.005
<0.005
<0.005
<0.005

<0.0316 B
<0.005

0.00538
0.00069 J

<0.005
0.0315 J

0.00232 J

<0.0188 B
<0.005

0.0273
0.00238 J

<0.005
0.025 J
0.0143

<0.01
<0.005

0.00085 J
<0.005
<0.005
<0.005
0.0425

<0.01
<0.005

<0.005
<0.005
<0.005
<0.005
0.0096

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

<0.005

<0.005
<0.005
<0.005

0.0276 J
<0.005

<0.0239 B
0.0132 J

<0.005
0.0192 J
0.0112 J
0.0265 J

<0.005

0.0243 J
<0.005

<0.005
<0.005
<0.005
<0.005
<0.005

<0.01
<0.005

<0.005
<0.005
<0.005
<0.005
<0.005

0.0269 J
<0.005

<0.005
<0.005
<0.005
<0.005
<0.005

Bromoform <0.005 Bromoform <0.005 Bromoform <0.005

Bromoform <0.005

Bromoform <0.005

Bromoform <0.005

Bromoform <0.005

Bromoform <0.005

Bromoform <0.005 Bromoform <0.005

Bromoform <0.005

Bromoform <0.005 Bromoform 0.00187 J

Bromoform <0.005

Bromoform <0.005

Bromoform <0.005

Bromoform <0.005

Bromoform <0.005

SW-NORTH POND
Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

<0.0338 B
<0.005

<0.005
<0.005
<0.005

0.0224 J
<0.005

Bromoform <0.005

SW-NORTH SUMP
Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

<0.022 B
<0.005

<0.005
<0.005
<0.005

0.0216 J
<0.005

Bromoform <0.005

SW-DISCHARGE POND (SW DUP-02)

Acetone
Bromodichloromethane

Carbon tetrachloride
Chloroform
Dibromochloromethane
Methylene chloride
Trichloroethene

<0.0205 B
<0.005

0.0195
0.00355 J

<0.005
0.0278 J

0.00339 J

Bromoform <0.005

<0.0148 B

(D)

(D)



SW-04

SOUTH SUMP
SW-15

SW-POND A

SW-POND B

SW-POND C

SW-05

SW-03

SW-01 (SW-DUP-01)

SW-12

SW-06

SW-02

Dinoseb
Toxaphene

SW-07

Dinoseb
Toxaphene

SW-14

SW-10

SW-09

SW-13

SW-08

A

B

C

Dinoseb
Toxaphene

Dinoseb
Toxaphene

Dinoseb
Toxaphene

Dinoseb
Toxaphene

Dinoseb
Toxaphene

Dinoseb
Toxaphene

Dinoseb
Toxaphene

Dinoseb
Toxaphene

Dinoseb
Toxaphene

Dinoseb
Toxaphene

Dinoseb
Toxaphene

Dinoseb
Toxaphene

Dinoseb
Toxaphene

Dinoseb
Toxaphene

Dinoseb
Toxaphene

Dinoseb
Toxaphene

<0.002
<0.002

<0.002
<0.002

<0.002
<0.002

<0.002
<0.002

<0.002
<0.002

0.6
0.00691

<0.002
<0.002

0.0535
<0.002

0.0151 R
<0.002

0.0213 R
<0.002

<0.002
<0.002

<0.002
<0.002

0.0234
<0.002

0.0144 R
<0.002

<0.002
<0.002 <0.002

<0.002
<0.002
<0.002

<0.002
<0.002

SW-NORTH POND

Dinoseb
Toxaphene

<0.002
<0.002

SW-NORTH SUMP

Dinoseb
Toxaphene

<0.002
<0.002

SW-11

Dinoseb
Toxaphene

<0.002
<0.002

SW-DISCHARGE POND A (SW-DUP-02)

Dinoseb
Toxaphene

0.0218 R
<0.002

Arsenic Total Arsenic
Arsenic, Dissolved

Arsenic TotalArsenic Total

Arsenic Total

Arsenic Total

Arsenic Total

Arsenic, Dissolved

Arsenic, Dissolved

Arsenic Total

Arsenic Total

Arsenic, Dissolved Arsenic Total

Arsenic Total

Arsenic, Dissolved
Arsenic Total

Arsenic Total

<0.01 0.0105
0.031 J

0.0165

<0.01

0.01

0.00847 J

0.0327

0.0301

0.0276 J

0.0345

0.0409

0.0245 J 0.0434

<0.01

0.0224
0.0107

0.0155

Arsenic Total 0.0193 J

Arsenic, Dissolved 0.0263 J

Arsenic, Dissolved 0.0188 J

Arsenic Total 0.0241

bis(2-Ethylhexyl)phthalate bis(2-Ethylhexyl)phthalate bis(2-Ethylhexyl)phthalate

bis(2-Ethylhexyl)phthalatebis(2-Ethylhexyl)phthalate

bis(2-Ethylhexyl)phthalate

bis(2-Ethylhexyl)phthalate

bis(2-Ethylhexyl)phthalate

bis(2-Ethylhexyl)phthalate

bis(2-Ethylhexyl)phthalate

bis(2-Ethylhexyl)phthalate

bis(2-Ethylhexyl)phthalate

bis(2-Ethylhexyl)phthalate

bis(2-Ethylhexyl)phthalate
bis(2-Ethylhexyl)phthalate

bis(2-Ethylhexyl)phthalate

bis(2-Ethylhexyl)phthalatebis(2-Ethylhexyl)phthalate
bis(2-Ethylhexyl)phthalate

<0.01 <0.01 <0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.00992 J

<0.01

<0.01

<0.01

0.01
<0.01

0.00882 J

0.0146

<0.01

<0.01

<0.01

bis(2-Ethylhexyl)phthalate <0.01

bis(2-Ethylhexyl)phthalate 0.0136 J

bis(2-Ethylhexyl)phthalate <0.01

Arsenic, Dissolved <0.01 Arsenic, Dissolved 0.00893 J
Arsenic Total 0.02 J

Arsenic, Dissolved 0.0086 J
Arsenic Total 0.00842 J

Arsenic, Dissolved 0.0162

Arsenic, Dissolved 0.0094 J

Arsenic, Dissolved <0.01

Arsenic, Dissolved 0.016

Arsenic, Dissolved 0.0169

Arsenic Total <0.01 J

Arsenic Total 0.0219 J(D)
(D)

Arsenic, Dissolved 0.0337

Arsenic, Dissolved 0.0345 J

Arsenic Total 0.0226

(D)

(D)

Arsenic, Dissolved <0.01

Arsenic Total 0.00858 J
Arsenic, Dissolved 0.00583 J

Arsenic, Dissolved 0.0239

Arsenic, Dissolved 0.0129

Arsenic Total 0.0182 J

Arsenic, Dissolved 0.026

STORM WATER SVOCs, ARSENIC,
DINOSEB, AND TOXAPHENE



MW2

MW8

MW17A

MW10C
MW10

MW16

MW1C

MW1A

MW13 MW14

MW11

MW5

MW6
MW7

MW-11

0.00578*Trichloroethene

PZ-23B

0.0009JBromoform
0.0141*Chloroform

PZ-24B

0.0216*Arsenic Total

PZ-23A
0.032*Arsenic Dissolved

PZ-25B

0.00089JChloroform

RRUW

0.00073JChloroform

0.00256JTrichloroethene

PZ-22A

0.00086JChloroform

PZ-21A

0.0328*Arsenic Total

MW-9

0.00061JBenzene

MW-6

0.00892*Chloroform

MW-4

MW-1C

0.0112*Trichloroethene

MW-1A

0.00066JChloroform

0.00695*Trichloroethene

MW-16

MW-13

0.00089JChloroform

MW-14

MW-18B
0.201*1,2,4-Trimethylbenzene

0.0764*1,3,5-Trimethylbenzene

0.134Ethylbenezene
0.139m & p-Xylene

0.0671o-Xylene

PZ-20B
0.00317J1,1-Dichloroethane

0.0132*Bromodichloromethane
0.0197*Bromoform

2.09*Chloroform
0.00863*Dibromochloromethane

MW-12C
0.122J*1,1,2-Trichloroethane

17.2*CarbonTetrachloride
5.78*Chloroform

0.15JTrichloroethene

MW-10C
0.00158J1,1,1,2-Tetrachloroethane
0.00124J1,1,2-Trichloroethane

0.243*CarbonTetrachloride
0.43*Chloroform

0.00168JTetrachloroethene

PZ-22B
0.0224J1,1-Dichloroethane

0.124*Bromodichloromethane
0.171*Bromoform

11.2*Chloroform
0.07J*Dibromochloromethane

SPUW
Acetophenone 0.00382J

Pentachlorophenol 0.0203*

Pentachlorophenol 0.0101J*(1,2)

Pentachlorophenol 0.016*MW-2

2.32*Dinoseb

0.0228* Arsenic Total
0.0288*Arsenic Total

0.0217*Arsenic Dissolved

0.0333*Arsenic Total

14.4*Dinoseb

MW-8

0.166*Arsenic Total

0.415*Arsenic Total

MW-18A

0.109*Arsenic Total

MW-12

0.03*Arsenic Total

MW-7

0.0478*Arsenic Total

MW-10

0.0394*Arsenic Total

MW-5

0.037*Arsenic Total

MW-17B
0.0501*Arsenic Dissolved

MW-17A

0.0188*Arsenic Total

0.0399*Arsenic Dissolved

0.0381*Arsenic Dissolved

0.0612*Arsenic Total

0.0179*Arsenic Dissolved

0.013*Dinoseb

0.0334*Arsenic Dissolved

0.0322*Dinoseb

0.0173*Arsenic Total

0.0292*Dinoseb

0.0341J*Arsenic Dissolved

0.0331*Arsenic Dissolved

0.0357*Arsenic Dissolved

0.0661*Arsenic Total

0.034*Arsenic Total

0.0215*Arsenic Total

0.0484*Arsenic Dissolved

PZ-12A
0.0322*Arsenic Dissolved

PZ-12B
0.034*Arsenic Dissolved

PZ-20A

0.034*Arsenic Total

PZ-26B

0.0497*Arsenic Total

PZ-26A
0.0405*Arsenic Dissolved

(2)

(2)

(2)

(2)

(2)

(2)

(2)
(2)

(2)

(2)

(2)
(2)

(2)

(2)

(2)

(2)

(2)

(2)

0.0577*Dinoseb

0.0264*Arsenic Total

(1)

TP-PZ-02
0.045*Arsenic Total

TP-PZ-06

0.00732*1,1,2-Trichloroethane

0.0344Acetone
0.00096Benzene
0.00066Carbon Tetrachloride

0.00089J1,1-Dichloroethene
25.2*1,2-Dichloroethane

TP-PZ-05

0.06972-Butanone
0.0234Acetone

0.0596*Arsenic Total

0.0107*Chloroform
14*Dinoseb

0.00161JMethylene Chloride
0.0018JTetrachloroethene

0.00466Jtrans-1,2-Dichloroethene
0.0353*Trichloroethene

0.00387JVinyl Chloride

TP-PZ-03
0.00883*Dinoseb

TP-PZ-07
0.0529*Arsenic Total

0.223*Atrazine

0.00227JChloroform(2)

TP-PZ-04

0.00748Arsenic Dissolved
0.0465*Arsenic Total

0.0335Acetone

0.0341*Arsenic Total

0.0315*Arsenic Total

0.014*Arsenic Dissolved

0.0331*Arsenic Total

0.366*Arsenic Dissolved

0.061*Arsenic Dissolved

0.0181*Arsenic Dissolved

0.0314*Arsenic Dissolved

0.0205*Arsenic Total

0.0554*Arsenic Dissolved

0.0311*Arsenic Dissolved

0.0274*Arsenic Dissolved

0.0255*Arsenic Dissolved

0.0233*Arsenic Dissolved

0.0226*Arsenic Dissolved

0.0207*Arsenic Total

0.0298*Arsenic Total

0.0312*Arsenic Dissolved

0.0388*Arsenic Total

0.0452*Arsenic Total
0.00085JChloroform(2)

0.0288*Arsenic Total

0.0315*Arsenic Dissolved

0.028*Arsenic Dissolved

0.0281*Arsenic Total

0.026*Arsenic Dissolved

0.0177*Arsenic Dissolved

0.0244*Arsenic Dissolved
0.0229*Arsenic Dissolved

0.0391*Arsenic Dissolved

0.0452*Arsenic Total

0.0154*Arsenic Total

0.0225*Arsenic Dissolved

0.0492*Arsenic Total

(2)

(2)

(3)

(1)

MW5



MW2

MW8

MW17A

MW10C
MW10

MW16

MW1C
MW1A

MW13 MW14

MW11

MW5

MW6
MW7 MW-11

0.00578*Trichloroethene

PZ-23B

0.0141*Chloroform

RRUW

MW-1C

0.0112*Trichloroethene

MW-1A

0.0173*Arsenic Total

0.00695*Trichloroethene

MW-13

MW-18B

0.201*1,2,4-Trimethylbenzene
0.0764*1,3,5-Trimethylbenzene

PZ-20B

0.0132*Bromodichloromethane
0.0197*Bromoform

2.09*Chloroform
0.00863*Dibromochloromethane

MW-12C
0.122J*1,1,2-Trichloroethane

17.2*CarbonTetrachloride
5.78*Chloroform

MW-10C

0.243*CarbonTetrachloride
0.43*Chloroform

PZ-22B

0.124*Bromodichloromethane
0.171*Bromoform

11.2*Chloroform
0.07J*Dibromochloromethane

Pentachlorophenol 0.0203*

Pentachlorophenol 0.0101*(1,2)

Pentachlorophenol 0.016*

2.32*Dinoseb

14.4*Dinoseb

MW-8

0.166*Arsenic Total

0.415*Arsenic Total

MW-18A

0.109*Arsenic Total

0.0612*Arsenic Total

0.013*Dinoseb

0.0322*Dinoseb

0.0292*Dinoseb

(2)

(2)

(2)
(2)

(2)

(2)

(2)
(2)

(2)

(2)

(2)

(1)

0.0661*Arsenic Total

Dinoseb 0.0577*

MW-17B
0.0501*Arsenic Dissolved

TP-PZ-03
0.00883*Dinoseb

TP-PZ-06
0.00732*1,1,2-Trichloroethane

25.2*1,2-Dichloroethane

0.0107*Chloroform
14*Dinoseb

0.0353*Trichloroethene

TP-PZ-07
0.0529*Arsenic Total

TP-PZ-05
0.0596*Arsenic Total

0.223*Atrazine

PZ-23A
0.032*Arsenic Dissolved

PZ-25B

PZ-22A

MW-9

0.0333*Arsenic Total

MW-12

0.03*Arsenic Total

MW-7

0.0478*Arsenic Total

MW-10

0.0394*Arsenic Total

MW-5

0.037*Arsenic Total

0.0399*Arsenic Dissolved

0.0381*Arsenic Dissolved

0.0334*Arsenic Dissolved

0.0357*Arsenic Dissolved

0.034*Arsenic Total

0.0484*Arsenic Dissolved

PZ-12A
0.0322*Arsenic Dissolved

PZ-12B
0.034*Arsenic Dissolved

PZ-26B

0.0497*Arsenic Total

PZ-26A
0.0405*Arsenic Dissolved

TP-PZ-02
0.045*Arsenic Total

TP-PZ-04
0.0465*Arsenic Total

0.0341*Arsenic Total

0.0315*Arsenic Total

0.0331*Arsenic Total

0.366*Arsenic Dissolved

0.0314*Arsenic Dissolved

0.0554*Arsenic Dissolved

0.0311*Arsenic Dissolved

0.0255*Arsenic Dissolved

0.0298*Arsenic Total

0.0312*Arsenic Dissolved

0.0288*Arsenic Total

0.0315*Arsenic Dissolved

0.028*Arsenic Dissolved

0.0281*Arsenic Total

0.026*Arsenic Dissolved

0.0452*Arsenic Total

0.0492*Arsenic Total

PZ-21A

0.0328*Arsenic Total

PZ-20A

0.034*Arsenic Total
0.0391*Arsenic Dissolved

(1)

Arsenic Dissolved
Arsenic Total
Chloroform
Chloroform

(2)
(2) (3)

0.0274*
0.0288*
0.00892*
0.00227J

MW-6

MW-2

0.0205*Arsenic Total
0.0217*Arsenic Dissolved

Arsenic Dissolved
Arsenic Total

MW-16

0.0207*Arsenic Total
0.0179*Arsenic Dissolved

MW-17A

0.0188*Arsenic Total
0.014*Arsenic Dissolved

PZ-24B
0.0225*Arsenic Dissolved
0.0216*Arsenic Total

0.0181*Arsenic Dissolved

0.061*Arsenic Dissolved

(2)

0.0299*Arsenic Dissolved

0.0154*Arsenic Total

0.0341J*Arsenic Dissolved
0.0452*Arsenic Total

0.0226*Arsenic Dissolved
0.0228*Arsenic Total

0.0233*Arsenic Dissolved

0.0215*Arsenic Total
0.0127*Arsenic Dissolved

MW-4

0.0264*Arsenic Total
0.0244*Arsenic Dissolved

0.0154*Arsenic Total

MW-14
0.0331*
0.0388*

MW5



MW2

MW8

MW17A

MW10C
MW10

MW16

MW1C
MW1A

MW13 MW14

MW11

MW5

MW6
MW7 MW-11

PZ-23B

RRUW

MW-1A

MW-13

MW-18B

PZ-20B

MW-12C

MW-10CMW-8

0.166*Arsenic Total

0.415*Arsenic Total

MW-18A

0.109*Arsenic Total

0.0612*Arsenic Total

0.0661*Arsenic Total

MW-17B
0.0501*Arsenic Dissolved

PZ-23A

0.032*Arsenic Dissolved

PZ-25B

PZ-22A

MW-9

0.0333*Arsenic Total

MW-12

0.03*Arsenic Total

MW-7

0.0478*Arsenic Total

MW-10

0.0394*Arsenic Total

MW-5

0.037*Arsenic Total

0.0399*Arsenic Dissolved

0.0381*Arsenic Dissolved

0.0334*Arsenic Dissolved

0.0357*Arsenic Dissolved

0.034*Arsenic Total

0.0484*Arsenic Dissolved

PZ-12A
0.0322*Arsenic Dissolved

PZ-12B
0.034*Arsenic Dissolved

PZ-26B

0.0497*Arsenic Total

PZ-26A
0.0405*Arsenic Dissolved

TP-PZ-02
0.045*Arsenic Total

TP-PZ-04
0.0465*Arsenic Total

0.0341*Arsenic Total

0.0315*Arsenic Total

0.0331*Arsenic Total

0.366*Arsenic Dissolved

0.0314*Arsenic Dissolved

0.0554*Arsenic Dissolved

0.0311*Arsenic Dissolved

0.0255*Arsenic Dissolved

0.0298*Arsenic Total

0.0312*Arsenic Dissolved

0.0288*Arsenic Total

0.0315*Arsenic Dissolved

0.028*Arsenic Dissolved

0.0281*Arsenic Total

0.026*Arsenic Dissolved

0.0452*Arsenic Total

0.0492*Arsenic Total

PZ-21A

0.0328*Arsenic Total

PZ-20A

0.034*Arsenic Total
0.0391*Arsenic Dissolved

0.0181*Arsenic Dissolved

0.061*Arsenic Dissolved

MW-2

0.0205*Arsenic Total
0.0217*Arsenic Dissolved

MW-14
0.0331*Arsenic Dissolved
0.0388*Arsenic Total

MW-16
0.0179*Arsenic Dissolved
0.0207*Arsenic Total

0.0229*Arsenic Dissolved

(1)

PZ-24B
0.0225*Arsenic Dissolved
0.0216*Arsenic Total

0.0173*Arsenic Total

0.0226*Arsenic Dissolved
0.0228*Arsenic Total

0.0233*Arsenic Dissolved

MW-6

0.0288*Arsenic Total
0.0274*Arsenic Dissolved

0.0154*Arsenic Total

MW-17A

0.0188*Arsenic Total
0.014*Arsenic Dissolved

MW-4

0.0264*Arsenic Total
0.0244*Arsenic Dissolved

PZ-22B

0.0215*Arsenic Total
0.0177*Arsenic Dissolved

TP-PZ-07
0.0529*Arsenic Total

TP-PZ-05
0.0596*Arsenic Total

MW-1C
0.0341J*Arsenic Dissolved
0.0452*Arsenic Total

MW5



MW17A

MW10C

MW16

MW1C
MW1A

MW14

MW11

MW60.001

0.01

0.
1

1.0

0.001

0.1
1.0

10

0.11.0

10

0.007

7.
0

0.007

MW-11

PZ-23B
0.0141*Chloroform

RRUW

MW-1C

MW-1A

PZ-20B
2.09*Chloroform

MW-12C
17.2*CarbonTetrachloride
5.78*Chloroform

MW-10C
0.243*CarbonTetrachloride
0.43*Chloroform

PZ-22B
11.2*Chloroform

2.32*Dinoseb

14.4*Dinoseb

0.013*Dinoseb

0.0322*Dinoseb

0.0292*Dinoseb
(2)

(2)

(2)

(2)

(2)

(1)

Dinoseb 0.0577*

TP-PZ-03
0.00883*Dinoseb

TP-PZ-06

0.0107*Chloroform
14*Dinoseb

0.0353*Trichloroethene

Chloroform
Chloroform

(2)
(2) (3)

0.00892*
0.00227

MW-6

(2)

MW51.0
1.0
0.007



MW2

MW8

MW17A

MW10C
MW10

MW16

MW1C
MW1A

MW13 MW14

MW11

MW5

MW6
MW7

MW-10C

PZ-23B

0.0143*Chloroform

RRUW

MW-1C

0.0208*Trichloroethene

MW-1A

0.0007J*Chloroform

0.00753*Trichloroethene

MW-18B

0.329*1,2,4-Trimethylbenzene
0.138*1,3,5-Trimethylbenzene

PZ-20B

0.00086J1,2-Dichloropropane

0.0156*Arsenic Total
0.0151*Arsenic Dissolved

0.0177*Bromodichloromethane

MW-12C
0.0395J*1,1,2-Trichloroethane

9.14*CarbonTetrachloride
2.37*Chloroform

MW-11

PZ-22B

0.0275J1,1-Dichloroethane

0.297*Bromoform
12*Chloroform

0.0555J*Dibromochloromethane

Pentachlorophenol 0.00389J*

3.17*Dinoseb

MW-8

0.0322*Arsenic Total

0.246*Arsenic Total

3.28*Dinoseb

0.0552*Dinoseb

0.0446*Dinoseb

(1)

(2)

(2)
(2)

(2)

(2)

0.0029Arsenic Total

Dinoseb 0.0632*

MW-17B
0.0688*Arsenic Dissolved

PZ-25B

MW-4

MW-9

0.0020Arsenic Total

MW-7

0.0191*Arsenic Total

MW-10

0.0085Arsenic Total

MW-5

0.0011Arsenic Dissolved

0.0013Arsenic Dissolved

0.00064Arsenic Dissolved

0.0016Arsenic Dissolved

0.0014Arsenic Total

0.00414J1,1-Dichloroethane

PZ-26B

0.0012Arsenic Total

PZ-26A
0.00076Arsenic Dissolved

0.0011Arsenic Total

0.001Arsenic Total

0.0686*Arsenic Total

0.284*Arsenic Dissolved

0.0011Arsenic Dissolved

0.0302*Arsenic Dissolved

0.0073Arsenic Dissolved

0.0023Arsenic Dissolved

0.00083Arsenic Total

0.00076Arsenic Dissolved

0.00097Arsenic Total

0.0014Arsenic Dissolved

0.006Arsenic Dissolved

0.00099Arsenic Dissolved

0.00121J1,2-Dichloroethane

0.0012Arsenic Total

PZ-21A
0.00022Arsenic Total

PZ-20A

0.00074Arsenic Total
0.00054Arsenic Dissolved

Arsenic Dissolved
Arsenic Total

0.0019
0.0024

MW-6

(2)

2.53*Chloroform (2)

0.00075JChloromethane (2)

0.0087*Dibromochloromethane (2)

0.0144*Methylene Chloride
0.00103JTrichloroethene

0.0085Arsenic Total
0.0083Arsenic Dissolved

0.168J*Bromodichloromethane (2)

0.051J*Methylene Chloride

PZ-22A

0.0152*Arsenic Total
0.0104*Arsenic Dissolved0.00055J*Chloroform (2)

Trichloroethene 0.00196J

0.234Ethylbenzene
0.179m&p-Xylene
0.12o-Xylene

0.00059JToluene
MW-14

0.0014Arsenic Total
0.0013Arsenic Dissolved

0.00487JBromoform

(1)

0.0655J*1,2-Dichloroethane

0.0325J*Tetrachloroethene
0.0295J*Trichloroethene

0.00135JVinyl Chloride

MW-2

0.0011Arsenic Total
0.0012Arsenic Dissolved

0.00065JTrichloroethene

Arsenic Dissolved
Arsenic Total

0.0019
0.0024

0.00092Arsenic Total
0.00090Arsenic Dissolved

0.00066J*Chloroform(2)

Pentachlorophenol 0.00585J*(2)

0.00073Arsenic Total

0.348*CarbonTetrachloride
0.475*Chloroform (2)

0.00215JTrichloroethene

0.00188J*1,1,1,2-Tetrachloroethane (2)

0.00136J1,1,2-Trichloroethane

0.00060Arsenic Dissolved
0.00063Arsenic Total
0.0101*Dinoseb

(1)

(2)
(1)

(1)
(1)

0.236*Bromoform

(2)

MW5



MW2

MW8

MW17A

MW10C
MW10

MW16

MW1C
MW1A

MW13 MW14

MW11

MW5

MW6
MW7

MW-11

PZ-23B
0.0143*Chloroform

RRUW

MW-1C

0.0208*Trichloroethene

MW-1A
0.0007*Chloroform

MW-18B

0.329*1,2,4-Trimethylbenzene
0.138*1,3,5-Trimethylbenzene

PZ-20B

0.177*Bromodichloromethane

2.53*Chloroform
0.0087*Dibromochloromethane

MW-12C
0.0395J*1,1,2-Trichloroethane

3.17*Dinoseb
0.0325J*Tetrachloroethene

MW-10C

0.348*CarbonTetrachloride
0.475*Chloroform

PZ-22B
0.168J*Bromodichloromethane

0.297*Bromoform
12*Chloroform

0.0555J*Dibromochloromethane

Pentachlorophenol 0.00389J*

Pentachlorophenol 0.00585J*(2)

0.0295J*Trichloroethene

0.246*Arsenic Total

0.0101*Dinoseb

0.0552*Dinoseb

0.0446*Dinoseb

(2)

(2)
(2)

(2)

(2)

(2)
(2)

(2)

(2)

(2)

Dinoseb 0.0632*

MW-17B
0.0688*Arsenic Dissolved

2.37*Chloroform

0.0686*Arsenic Total

0.284*Arsenic Dissolved

9.14*Carbon Tetrachloride

0.00055J*Chloroform (2)

0.0655J*1,2-Dichloroethane
(1)

(1)

0.00066*Chloroform(2)

3.28*Dinoseb

0.00188J*1,1,1,2-Tetrachloroethane (2)

0.00753*Trichloroethene

MW-8
0.0302*Arsenic Dissolved
0.0322*Arsenic Total

PZ22A
0.0104*Arsenic Dissolved
0.0152*Arsenic Total

0.0151*Arsenic Dissolved
0.0156*Arsenic Total

0.0236*Bromoform

(2)
(1)

(1)

(1)

MW-7

0.0191*Arsenic Total

MW5
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Appendix B

Water Sampling Logs and Field 
Parameters Forms

















































































































































































































Appendix C

Slug Test Data











Appendix D

Ecological Checklist



Mississippi Bluffs/2656.1/M/22/egp 1

MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL QUALITY
BROWNFIELD VOLUNTARY CLEANUP PROGRAM

ECOLOGICAL CHECKLIST

Section 1 - Facility Information

1. Name of Facility: Former Vicksburg Chemical Company

2. Location of Facility: 4280 Rifle Range Road, Vicksburg, Mississippi

County: Warren County

3. Mailing Address:

4. Type of Facility: Former Pesticide and Herbicide Manufacturer

5. Describe land use at and in the vicinity of the release site.

The property on which the former Vicksburg Chemical Company (the Site) now exists 
was developed during the 1950s and 1960s for chemical manufacturing operations.
The majority of the site is inactive and is referred to as the South Plant area, which is 
the focus of the Site Characterization.  The northern portion of the site is operated by 
Harcros Chemicals, Inc., as a distribution center for chemical products.

6. Attach a USGS topographic map of the facility and aerial and other photographs of the 
release site and surrounding areas.  

See Figure 1 (Site Location Map) and Figure 4 (Proposed Cap Limits) of the Site 
Characterization Report, the attached Figure D-1 (Site Aerial Photograph), and 
Figure 2 (Proposed Sample Locations) of the U.S. Environmental Protection Agency 
(USEPA) (2005) Site-Specific Sampling Plan (also attached).

Section 2 - Surrounding Land Use Information

1. Describe land use adjacent to the facility.

Commercial, public (wastewater treatment plant), and some residential.

2. Provide the following information regarding the nearest water body:

Name of surface water body: Stouts, Hennesseys, and Hatcher bayous

Type of surface water body (pond, lake, river etc: Bayous

3. Do any potentially sensitive environmental areas exist adjacent to or in proximity to the site, 
e.g., Federal and State parks, National and State Monuments, wetlands, etc.?

Based on National Wetlands Inventory (1988) data and the U.S. Fish and Wildlife 
Service’s Classification of Wetlands and Deepwater Habitats in the United States 
(Cowardin et al. 1979), a palustrine open-water (POW) wetland type occurs within the 



Mississippi Bluffs/2656.1/M/22/egp 2

Site.  These wetlands are often shallow beaver or manmade ponds, but typically do 
not contain emergent wetland vegetation.  In the South Plant area, these constructed 
ponds have a geotextile liner and are utilized for storm water management.  Stouts, 
Hennesseys, and Hatcher bayous would be considered open water habitats.  Upland 
areas comprise the other type of habitats present at the Site.  The wetlands present 
are shown on Figure D-1 (Site Aerial Photograph).

Section 3 - Release Information

1. Nature of release. Historic activities

2. Location of the release (within the facility)

Various locations in the former process areas of the South Plant.

3. Location of the release with respect to the facility property boundaries:

The location of the release is primarily from process areas which are located near the 
approximate center of the property.  The nearest release point to an off-site boundary 
is approximately 75 feet from Stouts Bayou. 

4. Chemicals of Concern (COC) known or suspected to have been released:

Arsenic, carbon tetrachloride, chloroform, dinoseb, and toxaphene

5. Indicate which media are known or suspected to be impacted and if sampling data are 
available:

Soil 0-6 feet bgs  yes      no

groundwater        yes no

surface water/sediment yes no

6. Has migration occurred outside the facility property boundaries? yes no

If yes, describe the designated use of the land impacted:

Potential impacts to the adjacent surface water bodies may have originated from 
on-site releases.  However, impacts do not appear to be indicative of a significant 
release and are either below USEPA ecological screening levels or below background 
levels.  Proposed soil and groundwater remediation will mitigate potential future 
releases. 

Section 4 - Criteria for Further Assessment

If the Area of Impact (AOl) meets all of the criteria presented below, then typically no further 
ecological evaluation shall be required. If the AOl does not meet all of the criteria, then a screening 
level ecological risk shall be conducted. The Submitter should make the initial decision regarding 
whether or not a screening level ecological risk assessment is warranted based on compliance of 
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the AOl with criteria listed below. After review of the ecological checklist and other available site 
information, the Mississippi Department of Environmental Quality will make a final determination 
on the need for a screening level ecological risk assessment. If site conditions at the AOl change 
such that one or more of the criteria are not met, then a screening level ecological risk assessment 
shall be conducted.

The criteria for exclusion from further ecological assessment include:

4a. The area of impacted soil is approximately 1 acre or less in size;

The area of impacted soil is greater than 1 acre in size. However, the South Plant area is a 
developed portion of the property which contains the former chemical manufacturing 
process areas. The property setting of the South Plant area would be characterized as a 
developed, open area with minimal areas that are grass- and weed-covered. This type of 
area would be considered as disturbed ground and would not provide potential habitat for 
terrestrial ecological receptors.  Because of prior development for industrial use, the 
property would not be considered valuable habitat.  Low plant species diversity (grass and 
weeds) would not provide an optimum foraging area, nor provide optimum cover/shelter for 
most wildlife species.  Ecological communities, both plants and animals, would not be 
diverse when compared to undisturbed habitats located in the vicinity of the property 
because of the alterations to the land resulting from development and operation of a 
pesticide manufacturing facility.  Although valuable ecological habitat may have once 
existed at the property, it has been altered, impacted, or reduced to a degree such that it is 
no longer conducive to utilization by terrestrial ecological receptors.  Additionally, as 
shown on Figure 4 (Proposed Cap Limits), the areas of impacted soil in the South Plant will 
be covered by an engineered cap which will prevent any ecological exposure to soil that 
might rarely occur from transient species. A closed landfill area is also located within the 
South Plant.  It is not likely for terrestrial wildlife species to come into contact with 
impacted soil of the landfill because an approximately 2-foot clay cap will cover the surface 
of the landfill.

4b. There is no current (or potential) release (via runoff or groundwater discharge) of COCs from 
the AOl to a surface water body;

Stouts Bayou is the nearest surface water body and comprises the major aquatic habitat 
within the south/southeast portion of the property. Stouts Bayou joins Hatcher Bayou and 
forms Hennesseys Bayou, which eventually flows to the Mississippi River (Figure 1).  From 
March 28, 2005, to April 2, 2005, USEPA’s Superfund Technical Assessment and Response 
Team (START) collected surface water and sediment samples from Stouts Bayou, Hatcher 
Bayou, Hennesseys Bayou, and unnamed tributaries in the vicinity of the Site.  ARCADIS 
was provided with a copy of the March 21, 2005, “Site Specific Sampling Plan” and 
laboratory data (included at the end of this appendix).  ARCADIS has used this data under 
the assumption that it is appropriate, valid, and usable for characterization of these water 
bodies.  To determine if concentrations of COCs detected in surface water or sediment 
constitute a current release and to determine the potential for any ecological effects, an 
evaluation of surface water and sediment sampling results was conducted using 
conservative USEPA screening levels and background comparisons.   Based on a 
comparison of the USEPA (2005) surface water results with USEPA freshwater screening 
levels, only one detection (3.6J micrograms per liter [µg/L]) of dinoseb exceeded the 
screening level of 0.48 µg/L (Table D-1).  However, the exceedance occurred at the 
upstream, background location (VC-SW-01).  No concentrations of dinoseb exceeded 
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USEPA screening levels at any location adjacent to the Site.  Concentrations of all other 
constituents detected in surface water were less than USEPA freshwater screening levels 
(Table D-1).  

USEPA (2005) sediment results indicated that concentrations of 4,4’-DDT (4.2J µg/kg) and 
4,4’-DDE (3.7J µg/kg) exceeded USEPA sediment screening levels at background location 
VC-SD-01 (Table D-2).  Similar concentrations of 4,4’-DDT (4.2J µg/kg) and 4,4’-DDE 
(1.9J µg/kg) were also observed at downstream sample location VC-SD-06 .  Dinoseb was 
detected only once in sediments and at a low concentration (0.023 JN µg/kg at VC-SD-05),
well below USEPA sediment screening levels (Table D-2).  An isolated detection of a PCB 
(Aroclor 1254) was reported at location VC-SD-08 at a concentration of 140J µg/kg, which 
exceeded the USEPA sediment screening level of 21.6 µg/kg.  However, PCBs are not site-
related and the detection is likely indicative of the ubiquitous nature of this class of 
compound.  Although the highest concentration of lead (32 J milligrams per kilogram 
[mg/kg]) occurred at downstream sample location VC-SD-06, this concentration was 
comparable to the 31J mg/kg detected in background location VC-SD-01.  Total mercury 
concentrations of 0.19 mg/kg at VC-SD-06 and 0.14 mg/kg at VC-SD-08 were slightly higher 
than the USEPA sediment screening level of 0.13 mg/kg.  These concentrations of mercury 
are likely representative of higher mercury concentrations in the loess geologic unit and 
are associated with agricultural use in the Mississippi Delta region (MDEQ 2005.  Solid-
phase geochemical survey of the State of Mississippi; an atlas highlighting the distribution 
of As, Cu, Hg, Pb, Se, and Zn in stream sediments and soils.).  Similarly, the arsenic 
concentration of 8 mg/kg at VC-SD-08 slightly exceeded the USEPA sediment screening 
level of 7.24 mg/kg but is likely representative of higher arsenic concentrations in loess 
agricultural belt deposits of the Delta region.

Results of the groundwater modeling conducted for the Site Characterization indicate that 
future potential releases to Stouts Bayou are possible.  However, proposed groundwater 
remediation will mitigate any future groundwater to surface water discharge.

4c. Recreational species, commercial species, threatened or endangered species, and/or their 
habitats are not currently being exposed, or expected to be exposed, to COCs present at or 
migrating from the AOl; and

Based on site observations, no recreational species, commercial species, threatened or 
endangered species, and/or their habitats are currently being exposed, or would be 
expected to be exposed, to COC present at or migrating from the AOI.  Soil exposure 
pathways are not expected to be significant due to the minimal availability of on-site 
habitat. The area is heavily industrialized and consequently of low habitat value.  
Therefore, recreational species, commercial species, and threatened or endangered 
species would not be attracted to the terrestrial areas of the South Plant.  

Stouts Bayou would not be considered a major fishing area because it is shallow and 
ephemeral in nature, and it does not support an abundance of large fish although young 
(small) individuals of larger species may be present.  Results of the screening assessment 
of USEPA (2005) surface water and sediment data do not indicate a significant release and 
concentrations detected are either below USEPA ecological screening levels or below 
background levels.  Additionally, no site-related COCs were identified in the surface water 
and sediment samples that would be considered to be bioaccumulative constituents.  
Therefore, significant food chain exposure to recreational species, commercial species, 
and threatened or endangered species would not be expected.





Table D-1. Reported Chemical Concentrations from 2005 USEPA Surface Water Sampling Event, Mississippi Bluffs, Vicksburg, Mississippi.

Sample ID: USEPA Region 4 MDEQ Tier 1 TRG USEPA WQC
Parameter (Unit) Screening Level(a) Groundwater (d) (Organism Only) (f)

Bromodichloromethane 2,160(b) 5(e) NAV ND 0.13J ND ND ND
Carbon Tetrachloride 352 5 1.6 ND ND ND 1.4 ND
Chloroform 289 5(e) 470 ND 0.38J ND 1.4 0.2 AJ
Toluene 175 1,000 15,000 0.16J 0.11J ND 0.079J 0.12 AJ

Dinoseb (DNBP) 0.48(c) 7 NAV 3.6J ND ND 0.059J 0.24J

Barium 220(c) 2,000 NAV 200J 190J 170J 200J 160J

a Value presented is USEPA Region 4 Waste Management Division Freshwater Surface Water Chronic Screening Value (USEPA 2001)
b

c USEPA Region 5 Ecological Screening Level, August 22, 2003.

TCEQ.  2006.  Update to Guidance for Conducting Ecological Risk Assessments at Remediation Sites In Texas RG-263 (Revised).  Remediation Division.  January. 
http://www.tceq.state.tx.us/assets/public/remediation/eco/0106eragupdate.pdf.  This TCEQ standard was utilized because USEPA does not have a standard for this compound.

Volatile Organic Compounds (µg/L)

Pesticides/PCB (µg/L)

Metals (µg/L)

VC-SW-01 VC-SW-04 VC-SW-07 VC-SW-08 VC-SW-09

Mississippi Bluffs/2656.1.18/T/46/T D1_Surface Water Hits/egp
Page:

1/1

c USEPA Region 5 Ecological Screening Level, August 22, 2003.
d MDEQ Tier 1 TRG for groundwater conservatively used for screening purposes.
e Screening value used is the Reporting Limit.
f USEPA 2006.  National Recommended Water Quality Criteria.  http://www.epa.gov/waterscience/criteria/nrwqc-2006.pdf  

Shaded sample concentrations are higher than the concentration reported for background sample "VC-SW-01".
AJ Analyte analyzed in replicate.  Reported value is "average" of replicates.  Identification of analyte is acceptable; 

reported value is an estimate.
J Identification of analyte is acceptable; reported value is an estimate.
ND Not detected.
NAV Not available.
TCEQ Texas Commission on Environmental Quality.
USEPA U.S. Environmental Protection Agency.
µg/L Micrograms per liter.

Mississippi Bluffs/2656.1.18/T/46/T D1_Surface Water Hits/egp
Page:

1/1



Table D-2. Reported Chemical Concentrations from 2005 USEPA Sediment Sampling Event, Mississippi Bluffs, Vicksburg, Mississippi.

Sample ID: USEPA Region 4 MDEQ Tier 1 TRG
Parameter (Unit) Screening Level(a) Soil Unrestricted Level(e)

1,4-Dichlorobenzene 350(b) 26,600 0.29J ND ND ND ND ND ND ND ND ND NA ND
Carbon Disulfide 23.9(c) 7,970 0.40J ND ND ND ND 0.48J ND ND ND 0.23J NA ND
Methyl Acetate NAV 78,200,000 12 9.2 4.3 4.9 7.8 7 3.1 2.8 ND ND NA 5.2
Methyl Ethyl Ketone 42.4(c) 84500 2.2J ND ND ND ND ND ND ND ND 2.6J NA ND
p-Isopropyltoluene 1(d) NAV 12.1 ND ND ND ND ND ND ND ND 0.62J NA ND
Toluene 670(b) 38000 24 ND ND ND ND ND ND ND ND 0.36J NA ND

4,4’-DDT(p,p’-DDT) 1.19 1,880 4.2J ND ND ND ND 4.2J ND ND ND ND NA ND
4,4’-DDE (p,p-DDE) 2.07 1,880 3.7J ND ND ND ND 1.9J ND ND ND ND NA ND
Dinoseb (DNBP) 14.5(c) 78,200 ND ND ND ND 0.023JN ND ND ND ND ND NA ND
Aroclor 1254 (PCB) 21.6 1,000 ND ND ND ND ND ND ND 140J ND ND NA ND

Metals (mg/kg)
Arsenic 7.24 11.8(f) 6.5 6 3.6 5.1 7 6.1 5.3 8 5.6 6 5.5 6.4
Barium NAV 5,480 130 110 65 100 150 110 93 150 96 100 97 170
Chromium 52.3 117,000 12J 10J 6.6J 9.5J 13J 10J 8.7J 17J 7.3J 9.4J 8.8J 10J

Pesticides/PCB (µg/kg)

Volatile Organic Compounds (µg/kg)
VC-SD-09 VC-SD-10D VC-SD-10 VC-SD-11VC-SD-05 VC-SD-06 VC-SD-07 VC-SD-08VC-SD-01 VC-SD-02 VC-SD-03 VC-SD-04 

Mississippi Bluffs/2656.1.18/T/46/T D2_Sediment Hits/egp
Page:

1/1

Chromium 52.3 117,000 12J 10J 6.6J 9.5J 13J 10J 8.7J 17J 7.3J 9.4J 8.8J 10J
Lead 30.2 400 31J 9.1J 21J 15J 16J 32J 8J 12J 8.3J 10J 9.3J 15J
Total Mercury 0.13 10 ND ND ND ND ND 0.19 ND 0.14 ND ND ND ND

a Value presented is USEPA Region 4 Waste Management Division Sediment Screening Value (USEPA 2001).
b USEPA.  1996.  Ecotox Thresholds.  Eco Update Vol. 3, Number 2.  EPA 540/F-95/038.  January.
c USEPA Region 5 Ecological Screening Levels (ESLs), dated August 22, 2003.

d
e MDEQ Tier 1 TRG for soil (unrestricted) used for screening purposes.
f 95 percent upper confidence level of the mean of the site background concentration.

Shaded sample concentrations are higher than the concentration reported for background sample "VC-SD-01".
J Identification of analyte is acceptable; reported value is an estimate.
JN Presumptive evidence analyte is present; analyte reported as tentative identification.  Reported value is an estimate.
mg/kg Milligrams per kilogram.
NA Not analyzed.
ND Not detected.
NAV Not available.
TCEQ Texas Commission on Environmental Quality.
USEPA U.S. Environmental Protection Agency.
µg/kg Micrograms per kilogram.

TCEQ.  2006.  Update to Guidance for Conducting Ecological Risk Assessments at Remediation Sites In Texas RG-263 (Revised).  Remediation Division.  January. 
http://www.tceq.state.tx.us/assets/public/remediation/eco/0106eragupdate.pdf.  This TCEQ standard was utilized because USEPA does not have a standard for this compound.
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Appendix E

Baseline and Remedial Site 
Conceptual Exposure Models



Former Vicksburg Chemical Company  CAD and LWF
Vicksburg, Mississippi



Former Vicksburg Chemical Company  CAD and LWF
Vicksburg, Mississippi

• Engineered Soil Cap
• Deed Restriction

• Engineered Soil Cap
• Deed Restriction

• Groundwater Recovery 
Trench

• Deed Restriction

• Groundwater Recovery 
Trench

• Engineered Soil Cap



Appendix F

Data Validation Reports and 
Laboratory Results
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ANALYTICAL DATA VALIDATION CHECKLIST Former Vicksburg Chemical Company
SDG NUMBER(s) 2066418
Sample Date(s): 01/30/07, 01/31/07, and 02/01/07
Sample Team: ARCADIS
Sample Matrix: Water
Analyzing 
Laboratories: Pace Analytical Services (New Orleans, Asheville, and Charlotte)
Analyses:  
Project-Specific 
Compound Lists

USEPA Methods:
8260 Volatile Organic 

Compounds (VOCs)
8270 Semivolatile Organic

Compounds (SVOCs)

8151 (Herbicides)
8081 (Pesticides)
6010 (Metals)

Report Content 
Level:

Contract Laboratory Program (CLP) type including raw data

Review of field data, field notes, and sampling logs was conducted separately.  Analytical data were 
evaluated in accordance with applicable U.S. Environmental Protection Agency (USEPA) method-specific 
criteria and/or laboratory Standard Operating Procedures (SOPs), USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (July 2002), USEPA Contract Laboratory 
Program National Functional Guidelines for Organic Data Review (October 1999), Quality Assurance 
Project Plan (September 2006), the analytical laboratory Quality Assurance (QA) control limits, Site 
Baseline Sampling Work Plan (January 2007), and professional judgment.  

This data verification was performed at a Level 1 and included review of data package completeness, 
method blanks, holding time compliance, field duplicate precision, and field Quality Control (QC) sample 
evaluation.  Only QA/QC results and analytical data associated with analytes/compounds of interest were 
reviewed for this validation.

The data package review included analytical results and associated QC data for all samples in the listed 
Sample Delivery Group(s) unless otherwise noted.  

ARCADIS U.S., Inc.
3850 N. Causeway Blvd.
Suite 1600
Metairie, LA  70002
Tel. 504 832 4174
Fax 504 832 2145

ENVIRONMENT

Project Number:  
LA002656.0001.00012
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The following samples were included in this Validation:

SDG Sample ID
Sample 

Type 

Sample 
Collection 

Date Parent Sample
2066418 MW-5 (013007) Water 01/30/07
2066418 MW-6 (013007) Water 01/30/07
2066418 MW-2 (013007) Water 01/30/07
2066418 MW-7 (013007) Water 01/30/07
2066418 MW-5 (013007) Water 01/30/07
2066418 TB-01 (013007) Water 01/30/07
2066418 PZ-12A (013107) Water 01/31/07
2066418 PZ-12B (013107) Water 01/31/07
2066418 PZ-20A (013107) Water 01/31/07
2066418 PZ-20B (013107) Water 01/31/07
2066418 DUP-01 (013107) Water 01/31/07 PZ-20A (013107)
2066418 TB-02 (013107) Water 01/31/07
2066418 FB-01 (013107) Water 01/31/07
2066418 SPUW (013107) Water 01/31/07
2066418 MW-4 (020107) Water 02/01/07
2066418 PZ-21A (020107) Water 02/01/07
2066418 PZ-23A  (020107) Water 02/01/07
2066418 PZ-24B  (020107) Water 02/01/07
2066418 TB-03  (020107) Water 02/01/07
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ANALYTICAL DATA PACKAGE DOCUMENTATION
GENERAL INFORMATION

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
1.    Sample receipt information X X
2.    Sample results X X
3.    Parameters analyzed X X
4.    Methods of analysis X X
5.   Reporting limits of analysis X X
6.   Master tracking list X X
7.    Sample collection date X X
8.    Laboratory sample received date X X
9.    Sample preservation X X
10.  Sample preparation/extraction date X X
11.  Sample analysis date X X
12.  Copy of Chain-of-Custody form signed by  

laboratory sample custodian X X

13.   Narrative summary of QA or sample
problems provided X X

QA - Quality Assurance

Comments:

All samples referenced in this report were analyzed by various divisions of Pace Analytical Services.

Performance was acceptable, with the following exceptions and/or notes:

Note: The laboratory had not completed Method Detection Limit (MDL) studies for Atrazene, Cyanazine, 
or Toxaphene.

5. The laboratory reported values between the MDL and the Reporting Limit as estimated except for 
Toxaphene, Atrazene, and Cyanazine.  If the compound was not detected, the analytical report lists 
the result as non-detect at the quantitative reporting limit.
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VOLATILE ORGANIC COMPOUNDS

Item Reviewed
Reported

Performance 
Acceptable Not

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B.  Equipment Blanks/Rinsate Blanks X X
 C.  Field Blanks X X
 D.  Trip Blanks X X

4.  Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

 RPD - relative percent difference

Comments:

This section presents the review of USEPA Method 8260 Volatile Organic Compounds (VOCs).  
Performance was acceptable, with the following exceptions and/or notes:  

Note: The Appendix IX compound list was reported.

2. PZ-20B(013107) was analyzed at a 50x dilution due to elevated concentrations of Chloroform.  
Chloroform was the only compound reported from the dilution.

3. Three trip blanks, one field blank, and four method blanks were associated with the samples.  
Methylene Chloride was detected in all three field blanks.  Acetone was detected in the method 
blank for Batch 81996.  The associated field samples are qualified as non-detect (UB) for Acetone 
and Methylene Chloride if the sample concentration is less than 10 times the blank value.

4. DUP-01(013107) was collected as a field duplicate of PZ-20A(013107).  The RPDs were 
acceptable at non-detect.



MissBluffs/2656.1/M/15/bbn 5/9

SEMIVOLATILE ORGANIC COMPOUNDS

Item Reviewed
Reported

Performance 
Acceptable Not

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A.  Method Blanks X X
 B. Equipment Blanks/Rinsate Blanks X X
 C. Field Blanks X X

4.   Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

 RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 8270 Semivolatile Organic 
Compounds (SVOCs).  Performance was acceptable, with the following exceptions and/or notes:  

Notes: A project-specific list of compounds was reported.

Bis (2-ethyl hexyl) phthalate was detected in two samples, MW-2 and SPUW, minimally above the 
quantitative reporting limit.  The compound is identified by the USEPA as a common laboratory 
contaminant and is frequently detected sporadically in laboratories.  Although the associated 
analytical batch blanks were non-detect for Bis (2-ethyl hexyl) phthalate, the detections are low and 
could possibly be attributable to sample collection or preparation. The detections should be used 
with extreme caution.

4. DUP-01(013107) was collected as a field duplicate of PZ-20A(013107).  The RPDs were 
acceptable at non-detect.
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PESTICIDES AND HERBICIDES

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B. Equipment Blanks/Rinsate Blank X X
 C. Field Blanks X X

4.   Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 8151 (Herbicides) Dinoseb only and 
Method 8081 (Pesticides) Toxaphene only.  Performance was acceptable, with the following exceptions 
and/or notes:

1. The surrogate recoveries for Dinoseb were below (less than 10 percent) for PZ-20B(013107).  
PZ-20B(013107) was re-extracted 20 days beyond the recommended holding time for Dinoseb.  
The surrogate recoveries were acceptable; however, the re-extraction occurred more than two 
times the recommended (14-day) holding time.  The original analysis will be used and the sample 
will be qualified as rejected due to surrogate recoveries.

4. DUP-01(013107) was collected as a field duplicate of PZ-20A(013107).  The RPDs were 
acceptable at non-detect.
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METALS

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B. Equipment Blanks/Rinsate Blanks X X
 C. Field Blanks X X

4.   Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

 RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 6010 (Total and Dissolved Arsenic). 
Performance was acceptable, with the following exceptions and/or notes:

4. DUP-01(013107) was collected as a field duplicate of PZ-20A(013107).  The RPDs were 
acceptable.
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VALIDATION QUALIFICATION SUMMARY 

Data values presented in the following table were qualified due to QC deficiencies.  The table indicates 
compounds/analytes qualified based on validation reviews conducted in accordance with the Level of 
review referenced on page 1 of this checklist.  Refer to the associated method section of the validation 
checklist for a detailed explanation of qualification.  All other data are considered quantitative.

The following data qualifiers with applicable definitions were applied in this data validation:

UB - compound/analyte detected in blank or associated blank.

J - the analyte was positively identified, but the associated numerical value is the approximate concentration 
of the analyte in the sample. 

UJ - the analyte was not detected above the reporting limit; however, the reported quantitation limit is 
approximate and may or may not represent the actual limit of quantitation necessary to accurately and 
precisely measure the analyte in the sample. 

R - the sample result is rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control criteria, and the presence or absence of the analyte cannot be verified.

All other data satisfy validation criteria and are considered to be quantitative.

Sample ID Parameter Result Units Qualifier Reason

MW-4(020107)
Acetone 17.4 µg/L UB Blank Contamination

Methylene Chloride 24.2 µg/L UB Blank Contamination

PZ-21A(020107)
Acetone 33.6 µg/L UB Blank Contamination

Methylene Chloride 26.7 µg/L UB Blank Contamination

PZ-23A(020107)
Acetone 20.1 µg/L UB Blank Contamination

Methylene Chloride 22.2 µg/L UB Blank Contamination

PZ-24B(020107)
Acetone 22.0 µg/L UB Blank Contamination

Methylene Chloride 23.8 µg/L UB Blank Contamination

PZ-20B(013107)
Dinoseb <2.0 µg/L R Surrogate Recovery

Methylene Chloride 18.5 µg/L UB Blank Contamination
µg/L – Micrograms per liter.
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ANALYTICAL DATA VALIDATION CHECKLIST Former Vicksburg Chemical Company
SDG NUMBER(s) 2066632
Sample Date(s): 02/06/07 and 02/07/07
Sample Team: ARCADIS
Sample Matrix: Water
Analyzing 
Laboratories: Pace Analytical Services (New Orleans, Asheville, and Charlotte)
Analyses:  
Project-Specific 
Compound Lists

USEPA Methods:
8260 Volatile Organic Compounds 

(VOCs)
8270 Semivolatile Organic 

Compound (SVOCs)

8151 (Herbicides)
8081 (Pesticides)
6010 (Metals)

Report Content 
Level:

Contract Laboratory Program (CLP) Type including raw data

Review of field data, field notes, and sampling logs was conducted separately.  Analytical data were 
evaluated in accordance with applicable U.S. Environmental Protection Agency (USEPA) method-specific 
criteria and/or laboratory Standard Operating Procedures (SOPs), USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (July 2002), USEPA Contract Laboratory 
Program National Functional Guidelines for Organic Data Review (October 1999), Quality Assurance 
Project Plan (September 2006), the analytical laboratory Quality Assurance (QA) control limits, Site 
Baseline Sampling Work Plan (January 2007), and professional judgment.  

This data verification was performed at a Level 1 and included review of data package completeness, 
method blanks, holding time compliance, field duplicate precision, and field Quality Control (QC) sample 
evaluation.  Only QA/QC results and analytical data associated with analytes/compounds of interest were 
reviewed for this validation.

The data package review included analytical results and associated QC data for all samples in the listed 
Sample Delivery Group(s) unless otherwise noted.  

ARCADIS U.S., Inc.
3850 N. Causeway Blvd.
Suite 1600
Metairie, LA  70002
Tel. 504 832 4174
Fax 504 832 2145

ENVIRONMENT

Project Number:  
LA002656.0001.00012
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The following samples were included in this Validation:

SDG Sample ID
Sample 

Type 

Sample 
Collection 

Date Parent Sample
2066632 PZ-25B (020607) Water 02/06/07
2066632 MW14 (020607) Water 02/06/07
2066632 MW16 (020607) Water 02/06/07
2066632 MW8 (020607) Water 02/06/07
2066632 MW17A (020607) Water 02/06/07
2066632 MW17B (020707) Water 02/07/07
2066632 MW18A (020707) Water 02/07/07
2066632 MW18B (020707) Water 02/07/07
2066632 MW1A (020707) Water 02/07/07
2066632 MW1C (020707) Water 02/07/07
2066632 RRUW (020707) Water 02/07/07
2066632 RB01 (020707) Water 02/07/07
2066632 TB (020607) Water 02/06/07
2066632 DUP 02 (020707) Water 02/07/07 MW1C (020707)
2066632 MW-9 (020607) Water 02/06/07
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ANALYTICAL DATA PACKAGE DOCUMENTATION
GENERAL INFORMATION

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
1.    Sample receipt information X X
2.    Sample results X X
3.   Parameters analyzed X X
4.    Methods of analysis X X
5.    Reporting limits of analysis X X
6.   Master tracking list X X
7.    Sample collection date X X
8.    Laboratory sample received date X X
9.    Sample preservation X X
10.  Sample preparation/extraction date X X
11.  Sample analysis date X X
12. Copy of Chain-of-Custody form signed by

laboratory sample custodian X X

13.  Narrative summary of QA or sample
problems provided X X

QA - Quality Assurance

Comments:

All samples referenced in this report were analyzed by various divisions of Pace Analytical Services.

Performance was acceptable, with the following exceptions and/or notes:

Note: The laboratory had not completed Method Detection Limit (MDL) studies for Atrazene, Cyanazine, 
or Toxaphene.

5. The laboratory reported values between the MDL and the Reporting Limit (RL) as estimated except 
for Toxaphene, Atrazene, and Cyanazine.  If the compound was not detected, the analytical report 
lists the result as non-detect at the quantitative reporting limit.
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VOLATILE ORGANIC COMPOUNDS

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B.  Equipment Blanks/Rinsate Blanks X X
 C.  Field Blanks X X
 D.  Trip Blanks X X

4.  Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

RPD - relative percent difference

Comments:

This section presents the review of USEPA Method 8260 Volatile Organic Compounds (VOCs).  
Performance was acceptable, with the following exceptions and/or notes:  

Note: The Appendix IX compound list was reported.

3. One trip blank, one rinsate blank, and one method blank were associated with the samples.  
Methylene Chloride was detected in TB (020607) and the method blank.  Acetone was detected in 
RB-01(020707).  The associated field samples are qualified as non-detect (UB) for Methylene 
Chloride if the sample concentration is less than 10 times the blank value.  No qualification is 
necessary for Acetone.

4. DUP-02(020707) was collected as a field duplicate of MW-1C(020707).  The RPDs were 
acceptable.
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SEMIVOLATILE ORGANIC COMPOUNDS

Item Reviewed
Reported

Performance 
Acceptable Not

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A.  Method Blanks X X
 B. Equipment Blanks/Rinsate Blanks X X
 C. Field Blanks X X

4.   Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

 RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 8270 Semivolatile Organic 
Compounds (SVOCs).  Performance was acceptable, with the following exceptions and/or notes:  

Notes: A project-specific list of compounds was reported.

4. DUP-02(020707) was collected as a field duplicate of MW-1C(020707).  The RPD for 
Pentachlorophenol was above the control limit.  The parent and the duplicate are qualified as 
estimated for Pentachlorophenol.
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PESTICIDES AND HERBICIDES

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B. Equipment Blanks/Rinsate Blank X X
 C. Field Blanks X X

4.   Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 8151 (Herbicides) Dinoseb only and 
Method 8081 (Pesticides) Toxaphene only.  Performance was acceptable, with the following exceptions 
and/or notes:

1. The surrogate recoveries for Dinoseb were below (less than 10 percent) for PZ-25B(020607).  
PZ-25B(020607) was re-extracted 13 days beyond the recommended (7-day) holding time for 
Dinoseb.  The surrogate recoveries were acceptable; however, the re-extraction occurred more 
than 2 times the recommended holding time.  The original analysis will be used and the sample will 
be qualified as rejected due to surrogate recoveries.

2. MW-1A (020707), MW-1 (020707), RRUW (020707), and DUP-02 (020707) were analyzed at 
dilutions for Dinoseb due to elevated concentrations.

4. DUP-02(020707) was collected as a field duplicate of MW-1C(020707).  The RPDs were 
acceptable.
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METALS

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B. Equipment Blanks/Rinsate Blanks X X
 C. Field Blanks X X

4.   Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 6010 (Total and Dissolved Arsenic). 
Performance was acceptable, with the following exceptions and/or notes:

4. DUP-02(020707) was collected as a field duplicate of MW-1C(020707).  The RPD for Dissolved 
Arsenic was above the control limit.  The parent and the duplicate are qualified as estimated for 
Dissolved Arsenic.
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VALIDATION QUALIFICATION SUMMARY 

Data values presented in the following table were qualified due to QC deficiencies.  The table indicates 
compounds/analytes qualified based on validation reviews conducted in accordance with the level of review 
referenced on page 1 of this checklist.  Refer to the associated method section of the validation checklist for 
a detailed explanation of qualification.  All other data are considered quantitative.

The following data qualifiers with applicable definitions were applied in this data validation:

UB - compound/analyte detected in blank or associated blank.

J - the analyte was positively identified, but the associated numerical value is the approximate concentration 
of the analyte in the sample. 

UJ - the analyte was not detected above the reporting limit; however, the reported quantitation limit is 
approximate and may or may not represent the actual limit of quantitation necessary to accurately and 
precisely measure the analyte in the sample. 

R - the sample result is rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control criteria, and the presence or absence of the analyte cannot be verified.

All other data satisfy validation criteria and are considered to be quantitative.

Sample ID Parameter Result Units Qualifier Reason
PZ-25B (020607) Methylene Chloride 2.42 µg/L UB Blank Contamination
MW-14 (020607) Methylene Chloride 1.70 µg/L UB Blank Contamination
MW-16 (020607) Methylene Chloride 1.05 µg/L UB Blank Contamination
MW-1C (020707) Pentachlorophenol <10.0 µg/L UJ Field Duplicate RPD
DUP 02 (020707) Pentachlorophenol 10.1 µg/L J Field Duplicate RPD
PZ-25B (020607) Dinoseb <2.0 µg/L UJ Surrogate Recovery
MW-1C (020707) Dissolved Arsenic 34.1 µg/L J Field Duplicate RPD
DUP-02 (020707) Dissolved Arsenic 17.7 µg/L J Field Duplicate RPD

RPD Relative Percent Difference.
µg/L Micrograms per Liter.
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ANALYTICAL DATA VALIDATION CHECKLIST Former Vicksburg Chemical Company
SDG NUMBER(s) 2066695
Sample Date(s): 02/08/07
Sample Team: ARCADIS
Sample Matrix: Water
Analyzing 
Laboratories: Pace Analytical Services (New Orleans, Asheville, and Charlotte)
Analyses:  
Project-Specific 
Compound Lists

USEPA Methods:
8260 Volatile Organic 

Compounds (VOCs)
8270 Semivolatile Organic 

Compounds (SVOCs)

8151 (Herbicides)
8081 (Pesticides)
6010 (Metals)

Report Content 
Level:

Contract Laboratory Program (CLP) type including raw data

Review of field data, field notes, and sampling logs was conducted separately.  Analytical data were 
evaluated in accordance with applicable U.S. Environmental Protection Agency (USEPA) method-specific 
criteria and/or laboratory Standard Operating Procedures (SOPs), USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (July 2002), USEPA Contract Laboratory 
Program National Functional Guidelines for Organic Data Review (October 1999), Quality Assurance 
Project Plan (September 2006), the analytical laboratory Quality Assurance (QA) control limits, Site 
Baseline Sampling Work Plan (January 2007), and professional judgment.  

This data verification was performed at a Level 1 and included review of data package completeness, 
method blanks, holding time compliance, field duplicate precision, and field Quality Control (QC) sample 
evaluation.  Only QA/QC results and analytical data associated with analytes/compounds of interest were 
reviewed for this validation.

The data package review included analytical results and associated QC data for all samples in the listed 
Sample Delivery Group(s) unless otherwise noted.  

ARCADIS U.S., Inc.
3850 N. Causeway Blvd.
Suite 1600
Metairie, LA  70002
Tel. 504 832 4174
Fax 504 832 2145

ENVIRONMENT

Project Number:  
LA002656.0001.00012
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The following samples were included in this Validation:

SDG Sample ID
Sample 

Type 

Sample 
Collection 

Date Parent Sample
2066695 PZ-22A (020807) Water 02/08/07
2066695 PZ-22B (020807) Water 02/08/07
2066695 PZ-26A (020807) Water 02/08/07
2066695 PZ-26B (020807) Water 02/08/07
2066695 PZ-23B (020807) Water 02/08/07
2066695 MW-11 (020807) Water 02/08/07
2066695 MW-10 (020807) Water 02/08/07
2066695 MW-10C (020807) Water 02/08/07
2066695 RB-02 (020807) Water 02/08/07
2066695 TB-05 (020807) Water 02/08/07
2066695 FB-02 (020807) Water 02/08/07
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ANALYTICAL DATA PACKAGE DOCUMENTATION
GENERAL INFORMATION

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
1.    Sample receipt information X X
2.    Sample results X X
3.    Parameters analyzed X X
4.    Methods of analysis X X
5.    Reporting limits of analysis X X
6.   Master tracking list X X
7.    Sample collection date X X
8.    Laboratory sample received date X X
9.    Sample preservation X X
10.  Sample preparation/extraction date X X
11.  Sample analysis date X X
12.  Copy of Chain-of-Custody form signed by  

laboratory sample custodian X X

13.   Narrative summary of QA or sample  
problems provided X X

QA - Quality Assurance

Comments:

All samples referenced in this report were analyzed by various divisions of Pace Analytical Services.

Performance was acceptable, with the following exceptions and/or notes:

Note: The laboratory had not completed Method Detection Limit (MDL) studies for Atrazene, Cyanazine, 
or Toxaphene.

5. The laboratory reported values between the MDL and the Reporting Limit (RL) as estimated except 
for Toxaphene, Atrazene, and Cyanazine.  If the compound was not detected, the analytical report 
lists the result as non-detect at the quantitative reporting limit.
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VOLATILE ORGANIC COMPOUNDS

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B.  Equipment Blanks/Rinsate Blanks X X
 C.  Field Blanks X X
 D.  Trip Blanks X X

4.  Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

 RPD - relative percent difference

Comments:

This section presents the review of USEPA Method 8260 Volatile Organic Compounds (VOCs).  
Performance was acceptable, with the following exceptions and/or notes:  

Note: The Appendix IX compound list was reported.

2. PZ-22 (020807) was analyzed at a 20x and 200x dilution due to elevated concentrations of target 
analytes.  There were elevate reporting limits for non-detect results.

3. Methylene Chloride was detected in TB-05(020807) and Method Blank 82231.  The associated field 
samples are qualified as non-detect (UB) for Methylene Chloride if the sample concentration is less 
than 10 times the blank value.  
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SEMIVOLATILE ORGANIC COMPOUNDS

Item Reviewed
Reported

Performance 
Acceptable Not

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A.  Method Blanks X X
 B. Equipment Blanks/Rinsate Blanks X X
 C. Field Blanks X X

4.  Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

 RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 8270 Semivolatile Organic 
Compounds (SVOCs).  Performance was acceptable, with the following exceptions and/or notes:  

Notes: A project-specific list of compounds was reported.

3. Bis(2-ethyl hexyl) phthalate was detected in RB-02 (020807).  The associated field samples were 
non-detect for Bis(2-ethyl hexyl) phthalate.  No qualification is necessary.
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PESTICIDES AND HERBICIDES

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B. Equipment Blanks/Rinsate Blank X X
 C. Field Blanks X X

4.  Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

 RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 8151 (Herbicides) Dinoseb only and 
Method 8081 (Pesticides) Toxaphene only.  Performance was acceptable, with the following exceptions 
and/or notes:

2. MW-10C (020807) was analyzed at a 1000x dilution for Dinoseb due to an elevated concentration.

RB-02 (020807) was analyzed at a 10x dilution for Dinoseb due to matrix interference.  The sample 
was non-detect for Dinoseb.  The sample is qualified as estimated for Dinoseb because there was 
an elevated reporting limit and the sample is a rinsate blank.
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METALS

Item Reviewed
Reported

Performance 
Acceptable Not

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B. Equipment Blanks/Rinsate Blanks X X
 C. Field Blanks X X

4.  Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

 RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 6010 (Total and Dissolved Arsenic). 
Performance was acceptable, with no exceptions and/or notes.
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ANALYTICAL DATA VALIDATION CHECKLIST Former Vicksburg Chemical Company
SDG NUMBER(s) 2066924
Sample Date(s): 02/15/07
Sample Team: ARCADIS
Sample Matrix: Water
Analyzing 
Laboratories: Pace Analytical Services (New Orleans, Asheville, and Charlotte)
Analyses:  
Project-Specific 
Compound Lists

USEPA Methods:
8260 Volatile Organic 

Compounds (VOCs)
8270 Semivolatile Organic 

Compounds (SVOCs)

8151 (Herbicides)
8081 (Pesticides)
6010 (Metals)

Report Content 
Level:

Contract Laboratory Program (CLP) Type including raw data

Review of field data, field notes, and sampling logs was conducted separately.  Analytical data were 
evaluated in accordance with applicable U.S. Environmental Protection Agency (USEPA) method-specific 
criteria and/or laboratory Standard Operating Procedures (SOPs), USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (July 2002), USEPA Contract Laboratory 
Program National Functional Guidelines for Organic Data Review (October 1999), Quality Assurance 
Project Plan (September 2006), the analytical laboratory Quality Assurance (QA) control limits, Site 
Baseline Sampling Work Plan (January 2007), and professional judgment.  

This data verification was performed at a Level 1 and included review of data package completeness, 
method blanks, holding time compliance, field duplicate precision, and field Quality Control (QC) sample 
evaluation.  Only QA/QC results and analytical data associated with analytes/compounds of interest were 
reviewed for this validation.

The data package review included analytical results and associated QC data for all samples in the listed 
Sample Delivery Group(s) unless otherwise noted.  

ARCADIS U.S., Inc.
3850 N. Causeway Blvd.
Suite 1600
Metairie, LA  70002
Tel. 504 832 4174
Fax 504 832 2145

ENVIRONMENT

Project Number:  
LA002656.0001.00012
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The following samples were included in this Validation:

SDG Sample ID
Sample 

Type 

Sample 
Collection 

Date Parent Sample
2066924 GP-SB-17(0-2) Soil 02/15/07
2066924 GP-SB-17(2-4) Soil 02/15/07
2066924 GP-SB-18(0-2) Soil 02/15/07
2066924 GP-SB-18(2-4) Soil 02/15/07
2066924 GP-SB-19(0-2) Soil 02/15/07
2066924 GP-SB-19(2-4) Soil 02/15/07
2066924 GP-SB-20(0-2) Soil 02/15/07
2066924 GP-SB-20(2-4) Soil 02/15/07
2066924 GP-SB-21(0-2) Soil 02/15/07
2066924 GP-SB-21(2-4) Soil 02/15/07
2066924 GP-SB-DUP-03 Soil 02/15/07 GP-SB-21(2-4)
2066924 TB-GP-SB-03 Water 02/15/07
2066924 GP-SB-FB-03 Water 02/15/07
2066924 GP-SB-RB-03 Water 02/15/07
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ANALYTICAL DATA PACKAGE DOCUMENTATION
GENERAL INFORMATION

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
1.    Sample receipt information X X
2.    Sample results X X
3.    Parameters analyzed X X
4.    Methods of analysis X X
5.    Reporting limits of analysis X X
6.   Master tracking list X X
7.    Sample collection date X X
8.    Laboratory sample received date X X
9.    Sample preservation X X
10.  Sample preparation/extraction date X X
11.  Sample analysis date X X
12.  Copy of Chain-of-Custody form signed by  

laboratory sample custodian X X

13.   Narrative summary of QA or sample  
problems provided X X

QA - Quality Assurance

Comments:

All samples referenced in this report were analyzed by various divisions of Pace Analytical Services.

Performance was acceptable, with the following exceptions and/or notes:

Note: The laboratory had not completed Method Detection Limit (MDL) studies for Atrazene, Cyanazine, 
or Toxaphene.

5. The laboratory reported values between the MDL and the Reporting Limit (RL) as estimated except 
for Toxaphene, Atrazene, and Cyanazine.  If the compound was not detected, the analytical report 
lists the result as non-detect at the quantitative reporting limit.
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VOLATILE ORGANIC COMPOUNDS

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B.  Equipment Blanks/Rinsate Blanks X X
 C.  Field Blanks X X
 D.  Trip Blanks X X

4.  Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

 RPD - relative percent difference

Comments:

This section presents the review of USEPA Method 8260 Volatile Organic Compounds (VOCs).  
Performance was acceptable, with the following exceptions and/or notes:  

Note: The Appendix IX compound list was reported.

3B. Acetone was detected in GP-SB-RB-03.  The associated field samples are qualified as non-detect 
(UB) for Acetone if the sample concentration is less than 10 times the blank value.  

4. GP-SB-DUP-03 was collected as a field duplicate of GP-SB-21(2-4).  The RPDs were acceptable.
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SEMIVOLATILE ORGANIC COMPOUNDS

Item Reviewed
Reported

Performance 
Acceptable Not

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A.  Method Blanks X X
 B. Equipment Blanks/Rinsate Blanks X X
 C. Field Blanks X X

4.   Field Duplicate Precision (RPD) X
5. Narrative Notations of Potential Impact X X

 RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 8270 Semivolatile Organic 
Compounds (SVOCs).  Performance was acceptable, with the following exceptions and/or notes:  

Notes: A project-specific list of compounds was reported.

1. Two surrogate recoveries were below 10% in the initial analysis of GP-SB-19(2-4).  The sample 
was re-extracted 5 days beyond the acceptable hold time.  The surrogate recoveries were 
acceptable.  The results will be reported from the re-analysis and all results will be qualified as 
estimated.

4. GP-SB-DUP-03 was collected as a field duplicate of GP-SB-21(2-4).  The RPDs were acceptable 
at non-detect.
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PESTICIDES AND HERBICIDES

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B. Equipment Blanks/Rinsate Blank X X
 C. Field Blanks X X

4.   Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

 RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 8151 (Herbicides) Dinoseb only and 
Method 8081 (Pesticides) Toxaphene only.  Performance was acceptable, with the following exceptions 
and/or notes:

1. GP-SB-19(2-4) was re-extracted 7 days beyond the recommended holding time for Toxaphene due 
to surrogate failure in the initial analysis.  The surrogates were acceptable in the re-analysis.  The 
re-analysis will be used and Toxaphene is qualified as estimated in GP-SB-19(2-4).

GP-SB-19(0-2) was re-extracted 14 days beyond the recommended holding time for Dinoseb due 
to surrogate failure in the initial analysis.  The surrogate recoveries were still below 10% in the re-
analysis. The original analysis will be used and the sample is qualified as rejected for Dinoseb.

GP-SB-19(2-4) and GP-SB-20(0-2) were re-extracted 14 days beyond the recommended holding 
time for Dinoseb due to surrogate failure in the initial analyses.  The surrogate recoveries were 
acceptable in the re-analysis.  The results will be reported from the re-analysis and Dinoseb is 
qualified as estimated in GP-SB-19(2-4) and GP-SB-20(0-2).

GP-SB-20(2-4) was re-extracted 14 days beyond the recommended holding time for Dinoseb due 
to surrogate failure in the initial analysis.  One surrogate recovery was still below 10% in the re-
analysis.  The original analysis will be used and the sample is qualified as rejected for Dinoseb.

4. GP-SB-DUP-03 was collected as a field duplicate of GP-SB-21(2-4).  The RPDs were acceptable 
at non-detect.
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METALS

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B. Equipment Blanks/Rinsate Blanks X X
 C. Field Blanks X X

4.   Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

 RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 6010 (Total). Performance was 
acceptable, with the following exceptions and/or notes:

4. GP-SB-DUP-03 was collected as a field duplicate of GP-SB-21(2-4).  The RPD was acceptable at 
non-detect.
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VALIDATION QUALIFICATION SUMMARY 

Data values presented in the following table were qualified due to QC deficiencies.  The table indicates 
compounds/analytes qualified based on validation reviews conducted in accordance with the level of review 
referenced on page 1 of this checklist.  Refer to the associated method section of the validation checklist for 
a detailed explanation of qualification.  All other data are considered quantitative.

The following data qualifiers with applicable definitions were applied in this data validation:

UB - compound/analyte detected in blank or associated blank.

J - the analyte was positively identified, but the associated numerical value is the approximate concentration 
of the analyte in the sample. 

UJ - the analyte was not detected above the reporting limit; however, the reported quantitation limit is 
approximate and may or may not represent the actual limit of quantitation necessary to accurately and 
precisely measure the analyte in the sample. 

R - the sample result is rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control criteria, and the presence or absence of the analyte cannot be verified.

All other data satisfy validation criteria and are considered to be quantitative.

Sample ID Parameter Result Units Qualifier Reason
GP-SB-17(2-4) Acetone 16.2 µg/kg UB Blank Contamination
GP-SB-18(0-2) Acetone 21.0 µg/kg UB Blank Contamination
GP-SB-18(2-4) Acetone 17.1 µg/kg UB Blank Contamination
GP-SB-21(0-2) Acetone 11.9 µg/kg UB Blank Contamination
GP-SB-19(2-4) All SVOCs <415.0 µg/kg UJ Holding Time Exceedance
GP-SB-19(2-4) Toxaphene <83.2 µg/kg UJ Holding Time Exceedance
GP-SB-19(0-2) Dinoseb <48.0 µg/kg R Surrogate Recovery
GP-SB-19(2-4) Dinoseb <49.9 µg/kg UJ Holding Time Exceedance
GP-SB-20(0-2) Dinoseb <47.8 µg/kg UJ Holding Time Exceedance
GP-SB-20(2-4) Dinoseb <50.2 µg/kg R Surrogate Recovery

SVOC Semivolatile Organic Compound.
µg/kg Micrograms per Kilogram.
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ANALYTICAL DATA VALIDATION CHECKLIST Former Vicksburg Chemical Company
SDG NUMBER(s) 2069133
Sample Date(s): 05/01/07
Sample Team: ARCADIS
Sample Matrix: Water
Analyzing 
Laboratories: Pace Analytical Services (New Orleans, Asheville, and Charlotte)
Analyses:  
Project-Specific 
Compound Lists

USEPA Methods:
8260 Volatile Organic 

Compounds (VOCs)
8151 (Herbicides)
8081 (Pesticides)
6010 (Metals)

Report Content 
Level:

Contract Laboratory Program (CLP) type including raw data

Review of field data, field notes, and sampling logs was conducted separately.  Analytical data were 
evaluated in accordance with applicable U.S. Environmental Protection Agency (USEPA) method-specific 
criteria and/or laboratory Standard Operating Procedures (SOPs), USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (July 2002), USEPA Contract Laboratory 
Program National Functional Guidelines for Organic Data Review (October 1999), Quality Assurance 
Project Plan (September 2006), the analytical laboratory Quality Assurance (QA) control limits, Site 
Baseline Sampling Work Plan (January 2007), and professional judgment. 

This data verification was performed at a Level 1 and included review of data package completeness, 
method blanks, holding time compliance, field duplicate precision, and field Quality Control (QC) sample 
evaluation.  Only QA/QC results and analytical data associated with analytes/compounds of interest were 
reviewed for this validation.

The data package review included analytical results and associated QC data for all samples in the listed 
Sample Delivery Group(s) unless otherwise noted.  

ARCADIS U.S., Inc.
3850 N. Causeway Blvd.
Suite 1600
Metairie, LA  70002
Tel. 504 832 4174
Fax 504 832 2145

ENVIRONMENT

Project Number:  
LA002656.0001.00012
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The following samples were included in this Validation:

SDG Sample ID
Sample 

Type 

Sample 
Collection 

Date Parent Sample
2069133 TP-PZ-01 Water 05/02/07
2069133 TP-PZ-02 Water 05/02/07
2069133 TP-PZ-03 Water 05/02/07
2069133 TP-PZ-05 Water 05/02/07
2069133 TP-PZ-06 Water 05/02/07
2069133 TP-PZ-07 Water 05/02/07
2069133 TB050207 Water 05/02/07



MissBluffs/2656.1/M/19/bbn 3/7

ANALYTICAL DATA PACKAGE DOCUMENTATION
GENERAL INFORMATION

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
1.    Sample receipt information X X
2.    Sample results X X
3.    Parameters analyzed X X
4.    Methods of analysis X X
5.    Reporting limits of analysis X X
6.   Master tracking list X X
7.    Sample collection date X X
8.    Laboratory sample received date X X
9.    Sample preservation X X
10.  Sample preparation/extraction date X X
11.  Sample analysis date X X
12.  Copy of Chain-of-Custody form signed by  

laboratory sample custodian X X

13.   Narrative summary of QA or sample  
problems provided X X

QA - Quality Assurance

Comments:

All samples referenced in this report were analyzed by various divisions of Pace Analytical Services.

Performance was acceptable, with the following exceptions and/or notes:

5. The laboratory reported values between the Method Detection Limit (MDL) and the Reporting Limit 
(RL) as estimated.
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VOLATILE ORGANIC COMPOUNDS

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B.  Equipment Blanks/Rinsate Blanks X X
 C.  Field Blanks X X
 D.  Trip Blanks X X

4.  Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

 RPD - relative percent difference

Comments:

This section presents the review of USEPA Method 8260 Volatile Organic Compounds (VOCs).  
Performance was acceptable, with the following exceptions and/or notes:  

Note: The Appendix IX compound list was reported.

3. Toluene was detected in the trip blank.  The associated field samples are qualified as non-detect if 
the sample concentration is less than 5 times the blank value.
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PESTICIDES AND HERBICIDES

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B. Equipment Blanks/Rinsate Blank X X
 C. Field Blanks X X

4.   Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

 RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 8151 (Herbicides) Dinoseb only and 
Method 8081 (Pesticides) Toxaphene only.  Performance was acceptable, with the following exceptions 
and/or notes:

2. TP-PZ-03 was analyzed at a 2x dilution for Dinoseb and TP-PZ-06 was analyzed at 100x and 
2,000x dilutions for Toxaphene due to elevated concentrations.

4. DUP-02(020707) was collected as a field duplicate of MW-1C(020707).  The RPDs were 
acceptable.
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METALS

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B. Equipment Blanks/Rinsate Blanks X X
 C. Field Blanks X X

4.   Field Duplicate Precision (RPD) X X
5. Narrative Notations of Potential Impact X X

 RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 6010 (Total and Dissolved Arsenic). 
Performance was acceptable, with no exceptions and/or notes.
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ANALYTICAL DATA VALIDATION CHECKLIST Former Vicksburg Chemical Company
SDG NUMBER (s) 2080121 and 1070650
Sample Date(s): March 24-25, 2008
Sample Team: ARCADIS
Sample Matrix: Soil
Analyzing 
Laboratories: Pace Analytical Services (New Orleans and Minneapolis)
Analyses:  
Project-Specific 
Compound Lists:

USEPA Methods:
8260 (VOCs)
8270 (SVOCs)

8081 (Pesticides)
6020 (Metals)

Report Content 
Level:

Contract Laboratory Program (CLP) Type including raw data

Review of field data, field notes, and sampling logs was included in this review.  Analytical data were 
evaluated in accordance with applicable USEPA method-specific criteria and/or laboratory Standard 
Operating Procedures (SOPs), "USEPA Contract Laboratory Program National Functional Guidelines 
for Inorganic Data Review" (July 2002), "USEPA Contract Laboratory Program National Functional 
Guidelines for Organic Data Review" (October 1999), “Quality Assurance Project Plan” (September
2006), the analytical laboratory Quality Assurance (QA) control limits, “Site Baseline Sampling Work Plan” 
(January 2007), and professional judgment.  

This data verification was performed at a Level 2 and included review of data package completeness, 
laboratory control samples and method blanks, surrogate and matrix spike recoveries, holding time 
compliance, field duplicate precision, and field Quality Control (QC) sample evaluation.  Only QA/QC
results and analytical data associated with analytes/compounds of interest were reviewed for this validation.

The data package review included analytical results and associated QC data for all samples in the listed 
Sample Delivery Group(s) unless otherwise noted.  

ARCADIS
3850 N Causeway Blvd.
Suite 1600
Metairie, Louisiana  70002
Tel. 504 832 4174
Fax 504 832 2145

ENVIRONMENT

Project Number:  
LA002656.0001.00013



Mississippi Bluffs/2656.1/M/26/bbn 2/9

The following samples were included in this Validation:

SDG Sample ID
Sample 

Type 

Sample 
Collection 

Date Parent Sample
2080121 and 1070650 PZ-21A Water 03/24/08
2080121 and 1070650 PZ-22B Water 03/24/08
2080121 and 1070650 PZ-23B Water 03/24/08
2080121 and 1070650 PZ-25B Water 03/24/08
2080121 and 1070650 PZ-26A Water 03/24/08
2080121 and 1070650 DUP-02 Water 03/24/08 PZ-26A
2080121 and 1070650 MW-4 Water 03/25/08
2080121 and 1070650 MW-11 Water 03/25/08
2080121 and 1070650 MW-10C Water 03/25/08
2080121 and 1070650 MW-18B Water 03/25/08
2080121 and 1070650 Rinsate-02 Water 03/25/08

2080121 FB-02 Water 03/25/08
2080121 TB-03 Water 03/24/08
1070650 MW-17B Water 03/25/08
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ANALYTICAL DATA PACKAGE DOCUMENTATION
GENERAL INFORMATION

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
1.    Sample receipt information X X
2.    Sample results X X
3.    Parameters analyzed X X
4.    Methods of analysis X X
5.    Reporting limits of analysis X X
6.   Master tracking list X X
7.    Sample collection date X X
8.    Laboratory sample received date X X
9.    Sample preservation X X
10.  Sample preparation/extraction date X X
11.  Sample analysis date X X
12.  Copy of Chain-of-Custody form signed by

 laboratory sample custodian
X X

13.   Narrative summary of QA or sample
 problems provided

X X

QA - Quality Assurance

Comments:

All samples referenced in this report were analyzed by various divisions of Pace Analytical 
Services.

Performance was acceptable, with the following exceptions and/or notes:

5. The laboratory reported values between the Method Detection Limit and the Reporting 
Limit (RL) as estimated except for Toxaphene, Atrazine, and Cyanazine.  If the 
compound was not detected, the analytical report lists the result as non-detect at the 
quantitative RL.
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VOLATILE ORGANIC COMPOUNDS

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B.  Equipment Blanks/Rinsate Blanks X X
 C.  Field Blanks X X
 D.  Trip Blanks X X

4. Laboratory Control Sample (LCS) X X
5. LCS Duplicate (LCSD) X X
6. LCS/LCSD Precision (RPD) X X
7. Matrix Spike (MS) %R X X
8. MS Duplicate (MSD) %R X X
9. MS/MSD Precision (RPD) X X
10. Surrogate Spike Recoveries X X
11. Field Duplicate Comparison X X

 %R - percent recovery RPD - relative percent difference

Comments:

This section presents the review of USEPA Method 8260 Volatile Organic Compounds (VOCs).  
Performance was acceptable, with the following exceptions and/or notes:  

Note: The Appendix IX compound list was reported.

2. PZ-22B was analyzed at a 50x dilution due to elevated concentrations of target analytes.  
There were elevated reporting limits for non-detect results.

MW-10C and MW-18B were analyzed at 5x dilutions due to elevated concentrations of 
target analytes.  There were no elevated reporting limits for non-detect results because 
non-detects were reported from the 1x dilution.

3D. Methylene Chloride was detected in TB-03.  The associated field samples are qualified 
as non-detect if the sample concentration is less than ten times the blank value.

4. The recovery of Styrene was above the control limit in the LCS for batch 99681.  The 
associated field samples were non-detect for Styrene.  No qualification is necessary.

7-9. Batch QC was used for the MS/MSD.  The recoveries and RPDs were acceptable.

11. DUP-02 was collected as a field duplicate of PZ-26A.  The RPDs were acceptable at 
non-detect.
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SEMIVOLATILE ORGANIC COMPOUNDS

Item Reviewed
Reported

Performance 
Acceptable Not

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times

 A. Extraction Holding Time X X
 B. Analysis Holding Time X X

2. Reporting Limits X X
3. Blanks

 A.  Method Blanks X X
 B. Equipment Blanks/Rinsate Blanks X X
 C. Field Blanks X X

4. Laboratory Control Sample (LCS) X X
5. LCS Duplicate (LCSD) X X
6. LCS/LCSD Precision (RPD) X X
7. Matrix Spike (MS) %R X X
8. MS Duplicate (MSD) %R X X
9. MS/MSD Precision (RPD) X X
10. Surrogate Spike Recoveries X X
11. Field Duplicate Comparison X X

 %R - percent recovery RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 8270 Semivolatile 
Organic Compounds (SVOCs).  Performance was acceptable, with the following exceptions 
and/or notes:  

Notes: A project-specific list of compounds was reported.

2. MW-10C was analyzed at a 100x dilution due to elevated concentration of target 
analytes.  There were no elevated reporting limits for non-detect results because non-
detects were reported from the 1x dilution.

7-9. MS/MSD analyses were not included in this data package.

10. The surrogates were diluted out in the 100x dilution of MW-10C.  Dinoseb was the only 
analyte reported from this dilution and is qualified as estimated.

11. DUP-02 was collected as a field duplicate of PZ-26A.  The RPDs were acceptable at 
non-detect.
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PESTICIDES

Item reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B. Equipment Blanks/Rinsate Blank X X
 C. Field Blanks X X

4. Laboratory Control Sample (LCS) X X
5. LCS Duplicate (LCSD) X X
6. LCS/LCSD Precision (RPD) X X
7. Matrix Spike (MS) %R X X
8. MS Duplicate (MSD) %R X X
9. MS/MSD Precision (RPD) X X
10. Surrogate Spike Recoveries X X
11. Field Duplicate Comparison X X

 %R - percent recovery RPD - relative percent difference

Comments:

The following section was reviewed and completed for Method 8081 (Pesticides) Toxaphene 
only.  Performance was acceptable, with the following exceptions and/or notes:

11. DUP-02 was collected as a field duplicate of PZ-26A.  The RPDs were acceptable at 
non-detect.
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METALS

Item Reviewed
Reported

Performance 
Acceptable Not 

RequiredNo Yes No Yes
INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (ICP/MS)
1. Holding Times X X
2. Reporting Limits X X
3. Blanks

 A. Method Blanks X X
 B. Equipment Blanks/Rinsate Blanks X X
 C. Field Blanks X X

4. Laboratory Control Sample (LCS) X X
5. LCS Duplicate (LCSD) X X
6. LCS/LCSD Precision (RPD) X X
7. Matrix Spike (MS) %R X X
8. MS Duplicate (MSD) %R X X
9. MS/MSD Precision (RPD) X X
10. Total and Dissolved Metals Comparison X X
11. Field Duplicate Comparison X X

 %R - percent recovery RPD - relative percent difference

Comments:

The following section was reviewed and completed for USEPA Method 6010 (Total and 
Dissolved Arsenic). Performance was acceptable, with the following exceptions and/or notes:

7-9. MW-4 was utilized as a site-specific MS/MSD.  The recoveries and RPD were 
acceptable.

10. The Dissolved Arsenic result was greater than the Total Arsenic result for PZ-23B, 
PZ-25B, and MW-18B and the difference was greater than 10 percent.  The Total and 
Dissolved Arsenic results for the above samples are qualified as estimated.  

11. DUP-02 was collected as a field duplicate of PZ-26A.  The RPDs were acceptable.
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VALIDATION QUALIFICATION SUMMARY 

Data values presented in the following table were qualified due to QC deficiencies.  The table 
indicates compounds/analytes qualified based on validation reviews conducted in accordance 
with the level of review referenced on page 1 of this checklist.  Refer to the associated method 
section of the validation checklist for a detailed explanation of qualification.  All other data are 
considered quantitative.

The following data qualifiers with applicable definitions were applied in this data validation:

UB - compound/analyte detected in blank or associated blank.

J - the analyte was positively identified, but the associated numerical value is the approximate 
concentration of the analyte in the sample. 

UJ - the analyte was not detected above the reporting limit; however, the reported quantitation 
limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample. 

R - the sample result is rejected due to serious deficiencies in the ability to analyze the sample 
and meet quality control criteria, and the presence or absence of the analyte cannot be verified.

All other data satisfy validation criteria and are considered to be quantitative.

Sample ID Parameter Result Units Qualifier Reason

MW-10C
Methylene Chloride 0.980 µg/L UB Blank Contamination

Dinoseb 3280 µg/L J Surrogate Recovery

PZ-23B
Total Arsenic 2.9 µg/L J Total vs. Dissolved

Dissolved Arsenic 6.0 µg/L J Total vs. Dissolved

PZ-25B
Total Arsenic 1.2 µg/L J Total vs. Dissolved

Dissolved Arsenic 1.6 µg/L J Total vs. Dissolved

MW-18B
Total Arsenic 246 µg/L J Total vs. Dissolved

Dissolved Arsenic 284 µg/L J Total vs. Dissolved
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VALIDATION PERFORMED BY: Rachelle Borne

SIGNATURE:

DATE: May 28, 2008

PEER REVIEW: Jane Kennedy

SIGNATURE:
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1. Introduction

ARCADIS has been retained by Mississippi Bluffs Development, Inc. (Mississippi 
Bluffs), to develop a groundwater flow and constituent transport model at the former 
Vicksburg Chemical Company (Vicksburg Chemical) facility located in Vicksburg, 
Mississippi.  The purpose of the groundwater flow and constituent transport model is to 
evaluate the fate and transport of the chemicals of concern (CoCs) in the shallow 
aquifer where contamination is present and to gain a better understanding of the nature 
and extent of chemical constituents.  Additionally, the model can be used to evaluate 
engineering remediation alternatives and guide the decision-making in selecting the 
most cost-effective remedies for the site.  This report also documents the conceptual 
groundwater model which served as a basis for the numerical groundwater flow model 
and solute transport models developed for this site.

1.1 Site Location

Vicksburg is located 234 miles northwest of New Orleans on the Mississippi and Yazoo 
rivers and 40 miles due west of Jackson, the state capital. The former Vicksburg
Chemical site, shown in Figure 1, is located at 4280 Rifle Range Road in Vicksburg, 
Mississippi, and within the southwest section of the city of Vicksburg, Warren County,
Mississippi. The site is composed of approximately 535 acres located in Sections 4, 5, 
8, 9, and 10, Township 15 north, Range 3 east (Latitude: North 32° 18’ 01”, Longitude: 
West 90° 53’ 57”).

1.2 Site History and Background

Vicksburg Chemical was formerly a pesticide and herbicide manufacturing facility 
divided into two areas – North Plant and South Plant.  The North Plant began operation 
in 1961 and produced potassium nitrate, liquid chlorine, and liquid nitrogen tetroxide. 
The raw materials for the North Plant included potassium chloride and nitric acid. The 
South Plant began operation in 1953 manufacturing chlorinated pesticides, nitrogen-
based herbicides, and other agricultural chemicals. The only active operations at the 
South Plant after 1992 were the nitric acid unit constructed in 1986 and a potassium 
carbonate unit constructed in 1994. During various periods prior to 1987, the South 
Plant produced dinitro butyl phenol (dinoseb or DNBP), monosodium methane 
arsenate (MSMA), diethyl hexyl phosphoric acid (DEHPA), 1-hydroxy-ethylidene-1-1-
diphosphonic acid (UNIHIB), toxaphene, methyl parathion, cyanazine (bladex), and 
atrazine. Toxaphene and methyl parathion are insecticides, while atrazine, dinoseb, 
and MSMA are herbicides. Raw materials for these operating processes included 
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chlorine, camphene, ortho-secondary butyl phenol (OSBP), sodium arsenate, sodium 
hydroxide, methyl chloride, sulfuric acid, sodium paranitrophenolate, and phosphorus 
trichloride. 

Since Vicksburg Chemical declared bankruptcy on March 8, 2002, the site has not 
been regularly investigated or maintained. Presently, the former process areas in the 
North Plant and the South Plant are inactive. Demolition of these areas is in progress 
by Harcros Chemicals, Inc. (Harcros).  Harcros is presently located on an 
approximately 12-acre portion of the North Plant with access to Rifle Range Road. 
Harcros currently operates as a bulk chemical distribution business. Future Harcros 
operations may include chemical mixing and blending operations.

Vicksburg Chemical initiated a Resource Conservation and Recovery Act (RCRA) 
Facility Investigation (RFI) in 1994 and continued through 2001.  The “RCRA Facility 
Investigation Draft Final Report” (RFI Report) (URS Corporation [URS] 2001a) and 
“Draft Groundwater Assessment Report” (URS 2001b) were completed in August 2001 
and November 2001, respectively. Both reports were submitted to the U.S. 
Environmental Protection Agency (USEPA) and subsequently approved in December
2001. The RFI Report summarizes information contained in multiple submittals to
USEPA as part of the RFI process from August 1994 to August 2001.

Previous investigative activities were conducted at the site by URS as part of the RFI 
process.  Different areas of the plant were divided into solid waste management units 
(SWMUs) based on historical plant operations conducted in each area. There are 
34 named SWMUs at the facility. Soil and groundwater were investigated for most 
SWMUs; however, some were only inspected. The monitor well network presently in 
place at the site was installed during the SWMU investigations.

To further the remediation efforts, ARCADIS conducted baseline site sampling at the 
site from January 29, 2007 to May 4, 2007. The document “Baseline Sampling Report” 
summarizes the previous environmental actions and general site geology and 
hydrogeology and presents the results of data collection activities in soil, groundwater, 
and storm water conducted at the site in the first half of 2007.  In March 2008, a 
second set of groundwater samples were collected from the wells installed during the 
RFI.  Six wells were sampled for arsenic only.  Arsenic was analyzed in accordance 
with SW-846 Method 6020.  This method is more sensitive to arsenic than Method 
6010, which was used for the 2007 sampling.  The information contained in the report 
was relied on as accurate and valid and was used in constructing and/or calibrating the 
groundwater flow and constituent transport models.
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1.3 Project Objectives and Scope

The general objectives for the overall modeling study, including both groundwater flow 
and constituent transport models, at the former Vicksburg Chemical site include the 
following:

• Quantify the hydraulic flow and transport characteristics of the shallow water-
bearing unit;

• Estimate the effectiveness of potential remedial alternatives for the control of select 
target compounds (dissolved arsenic, carbon tetrachloride, chloroform, dinoseb, 
and trichloroethene [TCE]); and

• Provide conceptual configurations of remedial alternatives for more effective 
design and optimization as needed.

This modeling report describes the results of the following major components of the 
modeling study at the site:

• Development of a conceptual model of groundwater flow for the site based on new 
and historical site data as well as published information from regional 
hydrogeologic studies;

• Construction of the groundwater flow model;

• Calibration of the groundwater flow model to measured site conditions;

• Construction of the solute transport model;

• Evaluation of groundwater flow paths and solute transport simulations with a series 
of remediation options; and

• Summary and conclusions.

2. Conceptual Model

Prior to the development of a mathematical groundwater flow model, it is necessary to 
develop a conceptual model of subsurface conditions that summarizes important 
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geologic, hydrologic, and hydraulic features of the groundwater system. The primary 
components of a groundwater system include: (1) areal extent, configuration, and type 
of aquifers and aquitards; (2) hydraulic properties of aquifers and aquitards; (3) natural 
groundwater recharge and discharge zones; (4) anthropogenic influence on 
groundwater (sources and sinks); (5) areal and vertical distribution of groundwater 
hydraulic head potential; and (6) contaminant distributions.  These aquifer system 
components serve as the framework for the construction of a numerical groundwater 
flow model. The conceptual model will provide a framework that describes essential 
components required by a mathematical model. Thus, the understanding of the 
groundwater system developed in a conceptual model is the foundation or blueprint for 
a mathematical model.

The development of a conceptual model begins with a thorough review of available 
literature pertaining to site geology and hydrogeology. The site geology and 
hydrogeology have been defined primarily by these reports: Saucier (1994); URS 
(2001b); USGS (2001); and ARCADIS (2007).  According to the geological 
investigation provided in these reports, the shallow groundwater aquifer is hydraulically 
separated from the deeper unit and constituents have only been detected in the 
shallow groundwater aquifer. Therefore, the discussion of the geology and 
hydrogeology for the site focuses on the shallow aquifer (above Byram Marl formation).

2.1 Geologic Framework

Vicksburg is situated on the boundary of two distinct geological provinces (Figure 2).
To the west lies the Mississippi River alluvial plain, an area of low relief stretching 
80 miles to Monroe, Louisiana. The alluvial plain consists of Pleistocene (Ice Age) and 
recent deposits of clay, silt, sand, and gravel that were laid down by the Mississippi 
River as it meandered across this broad floodplain. Many different depositional 
environments are found within the valley. To the east lie the uplands and rolling hills of 
the Gulf Coastal Plain that overlies sedimentary rocks and soils of Tertiary age. The 
Bluff Hills escarpment to the west of Vicksburg provides an abrupt transition in 
topography from the alluvial plain by rising 100 to 200 feet (ft) above the alluvial plain.  
Figure 3 shows cross sections that illustrate the vertical sequence of two types of 
deposits near Vicksburg.

The Vicksburg geology contains unconsolidated sediments of Cretaceous to 
Quaternary age and the sediments thicken in the structural trough toward the axis of 
the Embayment and the Gulf of Mexico.  The most conspicuous deposit from the 
Quaternary age in the Vicksburg area is loess, a windblown silt derived from the 
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Mississippi River floodplain during glacial times.  Loess of the Lower Mississippi Valley 
area is contiguous with an extensive blanket in the central United States and together 
forms one of the largest blankets in the world (Snowden and Priddy 1968). Deposits 
are present east of the alluvial valley as an essentially continuous 30- to 60-mile wide 
veneer from the Cairo area south to below Baton Rouge.  It is in this area that it
reaches its maximum thickness of more than 75 ft and has the most prominent 
outcrops.  Loess is also present as a much thinner (10 ft or less) veneer in a narrow 
band. Red clay sand and gravel of Pliocene or Pleistocene age underlie the loess at 
Vicksburg. Exposures of the red clay sand occur near the base of the loess cuts along 
Interstate 20 just east of Vicksburg. 

Five formations of Oligocene age form a narrow outcrop band that trends 
northeastward from the uplands northwest of Sicily Island across the alluvial valley 
area to the uplands in southwestern Mississippi. All formations are prominently 
exposed in the banks of the Mississippi River and the bluffs to the east from about 
20 miles northeast of Vicksburg to several miles south of that city. Over that distance, it 
drops in elevation by about 100 ft and plunges steeply southward into the subsurface 
thereafter.

The reports “Hydrogeology, model description, and flow analysis of the Mississippi river 
alluvial aquifer in Northwestern Mississippi” (USGS 2001) and “Geomorphology and 
quaternary geologic history of the lower Mississippi valley” (Saucier 1994) provide 
regional geological information for the Vicksburg area, and some relevant information
on the various deposits near the Vicksburg area is summarized in the following 
sections. 

2.1.1 Loess

Loess is an unusually massive, relatively homogeneous, seemingly nonstratified, 
unconsolidated deposit consisting primarily of well-sorted silt (Fairbridge and Bourgeois 
1978). It occurs as a blanket, composed of several discrete loess sheets, that drapes 
upland formations of Quaternary and Tertiary age. Loess also drapes over old 
topography developed on the Tertiary rocks and is over 100 ft thick at Vicksburg. This 
loess blanket thins rapidly to the east to less than 10 ft thick 15 miles east of Vicksburg. 
The high steep road cuts along Interstate 20 and the U.S. Highway 61 North Bypass 
are in loess. Loess is the most important geologic deposit in the Vicksburg area 
because almost all highway and facility construction activities occur within it.
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In an unweathered state, loess generally consists of tan, brown, or reddish brown, 
fossiliferous, massive, uniform, calcareous silts and silt loams. Weathered loess within 
several feet of the surface generally is slightly higher in clay content, darker in color, 
and leached and therefore noncalcareous.  Thin leached zones at depth within a loess 
sequence denote the presence of paleosols which arise from the slowing or cessation 
of loess deposition, followed by a period of weathering, and then resumption of 
deposition. Unweathered loess has the ability to maintain vertical slopes if protected 
from surface runoff. This characteristic is attributable to its high vertical permeability 
(which reduces or eliminates water saturation), binding of silt- and larger-sized particles 
by thin clay and carbonate films, and an internal "skeleton" of hollow, vertically
oriented, calcareous root tubules.  The loess is capable of sustaining steep slopes as 
high as 100 ft under certain conditions. But once it has been disturbed, loess becomes 
highly erodible by water, forming deep gullies and pipes. Extensive new construction 
along the Mississippi riverfront at Vicksburg has required concerted reinforcing and 
stabilization efforts to prevent movement of the bluffs along a prominent failure scarp. 
Loess also contains relatively large numbers of dispersed calcareous nodules and 
irregular, spheroidal, or elongated concretions in branching masses up to 6 inches or 
more in length. 

2.1.2 Terrace Sand and Gravel

Underlying the loess at Vicksburg is red clay sand and gravel of Pliocene or 
Pleistocene age. Exposures of the red clay sand occur near the base of the loess cuts 
along Interstate 20 just east of Vicksburg. These fluvial terrace deposits consist of fine-
grained top stratum and thick coarse-grained substratum, well-oxidized clays, silts, 
sands, and gravels existing as Pleistocene Substratum. Although the age or areal 
extent of the Pleistocene substratum is not well understood, substratum probably
represents mostly glacial outwash that has been reworked repeatedly by fluvial action.

2.1.3 Bucatunna Clay

The uppermost unit that constitutes the Vicksburg Group of Oligocene age is the 
Bucatunna formation, which consists of hard, dark brown, carbonaceous, and lignitic 
clays with a few siltstone layers. The terrace sand and gravel formation mentioned 
above and the Bucatunna formation does not appear to be continuous or clearly 
distinguishable across the site. Therefore, they are not explicitly accounted for in the 
model.
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2.1.4 Byram Marl

Underlying the Pleistocene loess is the Oligocene Vicksburg formation. This formation 
consists of alternating beds of sandy marl, clay marl, montmorillonitic clay and thin 
beds of limestone. This top of the marl varies across the site from 50 to 65 ft above 
mean sea level (msl), as indicated in Figure 4. This layer is considered as the lower 
boundary layer for groundwater modeling purposes.

2.1.5 Glendon Limestone

By far the most conspicuous unit of the Vicksburg Group is the Glendon Limestone. 
This formation is characterized by alternating thick (1 to 3 ft) layers of white to light 
gray, hard, sandy, abundantly fossiliferous limestones and clayey to sandy marls. The 
top of the Glendon limestone is expected to be 80 to 100 ft beneath the plant site and 
range from 25 to 65 ft thick. 

2.1.6 Mint Spring Marl

The Mint Springs formation, which is of shallower-water origin, underlies the Glendon 
Limestone and is basically a massive bed of gray, highly fossiliferous, sandy marl with 
lignitic and phosphatic pebbles.

2.1.7 Forrest Hill Sand

The Forrest Hill formation is considered the oldest unit of Oligocene age.  This 
formation is composed of irregularly interbedded, discontinuous, thin layers of clayey, 
lignitic silts and fine cross-bedded sands.

2.1.8 Yazoo Clay

Yazoo Clay comprises the Jackson Group of upper Eocene age in Louisiana and 
Mississippi and consists of massive, dark gray to brown, occasionally lignitic, and 
fossiliferous clays with scattered thin lenses and zones of silty clays and fine sands. 
The unit becomes less fossiliferous, more lignitic, and significantly sandier toward the 
northeast, reflecting less marine conditions toward the upper part of the embayment at 
the time of deposition. Below the Yazoo Clay is the thinner but distinctively different 
Moodys Branch formation. This unit is also fossiliferous but is a glauconitic, sandy, and 
clayey marl with occasional large limestone nodules.
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2.2 Hydrogeologic Framework

The Bluff Hills west of Vicksburg provides a steep increase in topography by rising 100 
to 200 ft above the alluvial plain.  The bluff ridges define surface water and
groundwater divides. As a result, the groundwater flow system in the bluff highland is 
separated from the Mississippi River alluvial plain and is dictated by the local hydraulic 
features, such as local recharge, surface water discharge, etc.

The Pleistocene loess and fluvial deposit formation underlying the former Vicksburg 
Chemical site form a water-bearing unit. This unit overlies the Byram Marl. The 
argillaceous, massive, and medium-dense character of the marl inhibits any significant 
movement of water through this unit.  Therefore, the marl serves as the bottom of the 
shallow confined aquifer. Deeper and more productive aquifers such as the Forrest Hill 
existing below are hydraulically separated from the shallow groundwater aquifer by the 
Byram Marl formation. The clayey fill material placed atop the loess inhibits the vertical 
migration of the groundwater. 

The geologic cross sections are provided in Figures 5-13.  From these cross sections, 
it can be clearly seen that the major formation on top of the relatively impermeable 
Byram Marl consists primarily of silt and clayey silt with discontinuous deposits of low 
permeable materials, such as clay, silty clay, and sandy clay.  Immediately below the 
loess, a thin layer (1 to 2 ft) of sandy clay is present. This may indicate the presence of 
the fluvial deposit underlying the massive loess formation. Due to the discontinuous 
and heterogeneous character of the formation, the shallow unit is considered to be one 
hydrogeologic unit, about 40 ft thick, which consists primarily of loess formation, with 
discontinuous clayey contents and, to a lesser extent, sandy contents. 

Groundwater beneath the former Vicksburg Chemical site generally flows 
southeastward, discharging to the surface water bodies including Stouts Bayou, 
Hatcher Bayou, and Hennesseys Bayou. Hatcher Bayou and Stouts Bayou merge 
southeast of the plant site to form Hennesseys Bayou, which flows to the Mississippi 
River.  These bayous are the discharge points for the groundwater in the shallow 
aquifer. Stouts Bayou and Hatcher Bayou are the likely discharge of the groundwater 
on site. Approximate elevation for Stouts and Hennesseys bayous is 85 ft msl, as 
reported in URS (2001b).

Hydraulic conductivity values obtained during various investigations prior to 1993 
ranged from 0.26 ft/day to 0.73 ft/day. A pumping test performed by URS in May 2001 
on Monitoring Wells MW-17A and MW-17B resulted in an estimated conductivity value 
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of 0.13 ft/day.  In February 2007, ARCADIS performed slug tests for a series of wells 
and the hydraulic conductivity values, analyzed using AQTSOLV, are listed in Table 1.

Annual precipitation for the Vicksburg, Warren County area is approximately 53 inches. 
Rainfall is fairly evenly distributed throughout the year. Mean annual lake evaporation 
is about 44 inches; thus, the resulting net precipitation without accounting for runoff is 
9 inches (MDEQ 2003).

3. Groundwater Flow Model Construction

The primary phases in the development of a numerical groundwater flow model include 
the construction of a finite-difference grid for the model area, specification of model 
structure, assignment of boundary conditions, specification of hydraulic parameter 
values and zones, and selection of appropriate water-level measurements for 
calibration of the model.  These elements form the site conceptual model, which serves 
as the basis for the construction and subsequent calibration of the numerical model to 
observed groundwater flow conditions at the site.

3.1 Code Selection and Description

The groundwater flow model was developed by translating the descriptive features of 
the conceptual model into their numerical or mathematical equivalents.  The public 
domain MODFLOW (McDonald and Harbaugh 1988) code was used to simulate 
groundwater flow at the former Vicksburg Chemical site.  MODFLOW is thoroughly 
documented, widely used in the consulting industry, and consistently accepted in 
regulatory and litigation proceedings. It has the flexibility to handle different inflow and 
surface water boundary (discharge) conditions found at the former Vicksburg Chemical 
site. In addition, ARCADIS has developed utilities for use with MODFLOW to ease in the 
construction and calibration of groundwater models.

MODFLOW can simulate transient or steady-state saturated groundwater flow in one, 
two, or three dimensions and offers a variety of boundary conditions including specified 
head, areal recharge, injection or extraction wells, evapotranspiration, horizontal flow
barriers, drains, and rivers or streams.  Aquifers simulated by MODFLOW can be 
confined or unconfined, or convertible between confined and unconfined conditions.  For 
the site, which consists of a heterogeneous geologic system with variable unit 
thicknesses and boundary conditions, MODFLOW's three-dimensional capability and 
boundary condition versatility are essential for the proper simulation of groundwater flow 
conditions.
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MODFLOW simulates transient, three-dimensional groundwater flow through porous 
media described by the following partial differential equation for a constant density fluid:
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(3-1)

where

Kxx, Kyy, and Kzz are values of hydraulic conductivity along the x, y, and z 
coordinate axes, which are assumed to be parallel to the major axes of 
hydraulic conductivity [L/T];

h is the potentiometric head [L];

W is a volumetric flux and represents sources and/or sinks of water [1/T];

Ss is the specific storage of the porous material [1/L]; and,

t is time [T];

In Equation 3-1, the hydraulic parameters (i.e., Kxx, Kyy, Kzz, and Ss) may vary in space but 
not in time while the source/sink (W) terms may vary in both space and time.

MODFLOW uses a numerical approximation technique known as the method of finite 
differences to solve Equation 3-1 on a computer.  Using a block-centered finite-
difference approach, MODFLOW replaces the continuous system represented in 
Equation 3-1 by a set of discrete points in space and time.  This process of 
discretization ultimately leads to a system of simultaneous linear algebraic equations.  
MODFLOW solves these finite-difference equations with one of the following three 
iterative solution techniques: strongly implicit procedure, slice-successive over-
relaxation, or preconditioned conjugate gradients.  The solution of the finite-difference 
equations produces time-varying values of head at each of the discrete points 
representing the real aquifer system.  Given a sufficient number of discrete points, the 
simulated values of head yield close approximations of the head distributions given by 
exact analytical solutions to Equation 3-1.
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3.2 Model Discretization

The finite-difference technique employed in MODFLOW to simulate hydraulic head 
distributions in multi-aquifer systems requires horizontal and vertical discretization, or 
subdivision, of the continuous aquifer system into a set of discrete blocks that form a 
three-dimensional model grid.  In the block-centered finite-difference formulation used 
in these codes, the center of each grid block corresponds to a computational point or 
node.  When MODFLOW solves the set of linear algebraic finite-difference equations 
for the complete set of blocks, the solution yields values of hydraulic head at each 
node (or three-dimensional block) in the three-dimensional grid.

Water levels computed for each block represent an average water level over the 
volume of the block.  Thus, adequate discretization (i.e., a sufficiently fine grid) is 
required to resolve features of interest, and yet not be computationally burdensome.  
MODFLOW allows the use of variable grid spacing such that a model may have a finer 
grid in areas of interest where greater accuracy is required and a coarser grid in areas 
requiring less detail.

The three-dimensional model grid developed for the site covers approximately 4 square 
miles (Figure 14).  The model grid was oriented 36° west from due north.  The 
boundaries of the model grid are specified to coincide with natural hydrogeologic 
boundaries such as groundwater divides, where possible, and the boundaries were set 
at a significant distance from the site to minimize the influence of model boundaries on 
simulation results at the site.  Figure 14 shows the model domain that extends from the 
bluff (to the west of the site) to the local highland ridges east of the site. The finite-
difference grid is composed of 870 columns, 601 rows, and 2 layers for a total of 
1,045,740 nodes, as shown in Figure 15.  The model grid uses 5-ft areal grid spacing in 
the area of concern and grades to 100-ft spacing toward the model boundaries.

The extent of the finite-difference grid and the 5-ft areal grid spacing used at the site 
was selected for the purpose of simulating both regional and local groundwater flow 
conditions around the site.  The extent chosen for the grid ensured adequate 
incorporation of regional groundwater flow features that affect conditions at the site.  
Fine discretization at the site allowed for sufficient detail to match site measurements.  
In addition, the fine grid cell spacing enhances the accuracy of subsequent solute 
transport simulations.  Meeting these objectives was essential for the development of 
the three-dimensional groundwater flow model.
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Site-specific hydrogeologic data were used to vertically discretize the model.  The 
Byram Marl that is located at an elevation range of 45 to 60 ft msl is an aquitard unit and 
will serve as the base of the model.  Based on the cross sections provided in the 
Baseline Sampling Report (ARCADIS 2007), a two-layer model was chosen to 
represent the loess aquifer underlying the site.  The interface separating the two vertical 
layers is located approximately 20 ft above the constructed marl surface.  Vertical 
discretization allows for representation of vertical hydraulic gradients and thus vertical 
groundwater movement. Two model layers were used to simulate the clayey silt and 
silty clay units. The groundwater flow model was calibrated to recent groundwater 
flow conditions.

3.3 Boundary Conditions

Boundary conditions must be imposed to define the spatial boundaries of the model on 
the top, bottom, and all sides of the model grid.  In addition to these boundary 
conditions, sources and sinks of groundwater such as wells and rivers can be included 
within the model’s external boundaries.  A boundary condition can represent different 
types of physical boundaries, depending on the rules that govern groundwater flow 
across the boundary.  This model includes five types of boundary conditions: no-flow, 
recharge (constant flux), drains (head dependent flow), rivers (head dependent inflow
and outflow), and constant head (head dependent flux).  The location and types of 
boundary conditions are indicated in Figure 16.

The bayous in the model domain are represented by river cells or drain cells based on 
the U.S. Geologic Survey (USGS) West Vicksburg Quadrangle and USGS East 
Vicksburg Quadrangle. River cells allow for the specification of a river or pond stage 
and a conductance term, which regulates the amount of groundwater discharge from, 
or recharge to, the river or pond. The stage elevations were set based on an 
examination of the quadrangle maps and satellite aerial photograph.  The conductance 
terms were calculated from the model grid cell dimensions and estimates of the 
hydraulic conductivity of the aquifer and streambed material (estimated value of 
0.25 ft/day).  

Farther away from the site, drain cells were used to identify the portion of the bayous or 
tributaries that have intermittent flow.  Drain cells, like river cells, allow for the 
specification of a surface-water stage and a conductance term. However, drain cells 
allow groundwater to flow only into the creek from the aquifer.  If the simulated water 
level in the aquifer is below the drain elevation, the drain becomes inactive (dry).  The 
stage elevations of the drain cells were estimated using the quadrangle maps.  As with 
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the river cells, the conductance terms for the drains were calculated from the grid cell 
dimensions and estimates of the hydraulic conductivity of the aquifer and the creek bed 
material (estimated value of 0.25 ft/day).  

No-flow boundaries were used outside of the model grid along a topographic high, 
which was inferred to represent a natural groundwater flow divide. No-flow boundaries 
were also used to mark the limits of Layer 2. 

A small portion of the model boundary on the eastern side overlaps with the bayous, 
which is represented by a constant head boundary condition. The water head was 
determined based on the quadrangle maps and satellite aerial photograph. 

3.4 Hydraulic Parameters

In constructing the model for the site, representative values for model parameters were 
selected based on site-specific data.  These model parameters included aquifer 
recharge and the horizontal and vertical hydraulic conductivity of the aquifer.  The model 
was initially constructed with a uniform hydraulic conductivity and parameter values 
based on site aquifer test data.  During the calibration of the model, hydraulic 
conductivity zones were added and parameter values were adjusted to minimize the 
difference between observed and simulated groundwater elevations.

Model Layers 1 and 2 represent the upper and lower portions of the loess aquifer, 
respectively, and both contain seven conductivity zones (Figure 17).  The values of the 
conductivity zones were obtained from a calibration process, which is constrained by 
site-specific geological information (i.e., boring logs, cross sections).

Annual precipitation for the Vicksburg, Warren County area is approximately 53 inches. 
Rainfall is fairly evenly distributed throughout the year. Mean annual lake evaporation 
is about 44 inches; thus, the resulting net precipitation without accounting for runoff is 
9 inches (MDEQ 2003).  Because the surface runoff is considered to be significant due 
to the presence of the bayous, the net groundwater recharge is estimated to be 1 inch 
per year for January 2007and 0.8 inch per year for October 2007.  When an 
engineered cap is simulated, recharge for the area immediately beneath the cap is 
assigned a value of zero. 
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3.5 Calibration Targets

Calibration targets are a set of field measurements, typically groundwater elevations, 
used to test the ability of a model to reproduce observed conditions within a 
groundwater flow system.  For the calibration of a steady-state (time-invariant) model, 
the goal in selecting calibration targets is to define a set of water-level measurements 
that represent the average elevation of the water table or potentiometric surface at 
locations throughout the model domain.

Two sets of the groundwater elevation data from January and October 2007 are used 
for calibration of the groundwater model.  Table 2 and Figure 18 present the 
monitoring wells and water-level elevations used as calibration targets. The data from 
January 2007 comprise a total of 34 monitoring wells, while data from October 2007 
contain 33 monitoring wells.  Independent calibration was performed on both sets of 
data in order to obtain a reliable conductivity field that can account for the seasonal 
water-level variation with reasonable recharge change. 

4. Groundwater Flow Model Calibration

Calibration of a groundwater flow model refers to the process of adjusting model 
parameters to obtain a reasonable match between observed and simulated water 
levels. In general, model calibration is an iterative procedure that involves adjustment 
of hydraulic properties or boundary conditions to achieve the best match between 
observed and simulated water levels.  During model calibration, site-specific data and 
prior slug tests were used as a guide to constrain estimates of hydraulic conductivity.
For simplicity, the following discussion is based on data from October 2007 unless 
otherwise noted.  The same procedure was repeated using the data from January 
2007. 

4.1 Calibration Procedure

For best results, the calibration of a model should rely on discrete measurements (water 
levels) to produce answers free of contouring interpretations. In the calibration of a 
groundwater flow model, use of point data eliminates the potential for interpretive bias 
that may result from attempting to match a contoured potentiometric surface (Konikow 
1978; Anderson and Woessner 1992).  The groundwater flow model for the site was 
calibrated using 33 water-level calibration targets measured during October 2007 in 
monitoring wells distributed throughout the vicinity of the site (Table 2 and Figure 18).
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As a further goal for the calibration of a model, the principle of parameter parsimony is 
applied to achieve an adequate calibration of the model through the use of the fewest 
number of model parameters. It should be noted that the use of greater numbers of 
model parameters during model calibration creates a situation in which many 
combinations of model parameter values produce similar calibration results.  In this 
case, the model calibration parameters are called non-unique.  Following the principle of 
parameter parsimony reduces the degree of non-uniqueness and results in more 
reliable calibrated parameter values.  The information gathered for the conceptual 
model guides any decision to add model parameters (e.g., zones of hydraulic 
conductivity) to the model during the calibration process.  Therefore, the simpler model 
is preferred.

ARCADIS routinely uses an automatic parameter estimation procedure to calibrate 
groundwater flow models.  Starting with a set of initial estimates for the model 
parameters, the procedure systematically updates the parameter estimates to minimize 
the difference between simulated and observed water levels at a set of calibration 
targets. Compared to trial and error procedures for model calibration, automatic 
parameter estimation can greatly reduce the time required for model calibration and 
generally provide a better overall calibration.  The general algorithm applied in 
conjunction with the MODFLOW code is known as the Gauss-Newton method and is 
described in greater detail by Duffield et al. (1990) and Hill (1992).

The primary criterion for evaluating the calibration of a groundwater flow model is the 
difference between simulated and observed water levels at a set of calibration targets.  
A residual or model error, ie , is defined as the difference between the observed ( ih ) 
and simulated ( ih$ ) hydraulic head measured at a target location:

i i ie = h - h$ (4-1)

The automatic parameter estimation procedure seeks to minimize an objective function 
defined by the residual sum of squares (RSS):

( )RSS = h - h
i=1

n
2

i i∑ $ (4-2)

where ih is the measured value of hydraulic head and ih$ is the simulated value at a 
specific target location.  A residual with a negative sign indicates over-prediction by the 
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model (i.e., the simulated head is higher than the measured value).  Conversely, a 
positive residual indicates under-prediction.

The residual standard deviation (RSTD) is useful for comparing model calibrations with 
different numbers of calibration targets (n) and estimated parameters (p).  Another 
calibration measure is the mean of all residuals ( e ):

e = 1
n e

i=1

n

i∑
(4-4)

A mean residual significantly different from zero indicates model bias.  The Gauss-
Newton parameter estimation procedure produces a near zero mean residual at the 
minimum RSS.

The groundwater flow model calibration required numerous individual computer 
simulations. The values and shapes of the various parameter zones in the model were 
gradually varied until a reasonable solution was achieved in agreement with the 
conceptual model.  This primary calibration was achieved using MODFLOW and 
parameter estimation techniques designed for use with MODFLOW.

4.2 Calibration Results

The 33 water-level targets selected were used to evaluate the model calibration by 
analyzing the following: 1) simulated hydraulic head distributions across the site and 
surrounding properties; 2) residual statistics; and 3) sensitivity of estimated hydraulic 
parameters.

4.2.1 Simulated Hydraulic Head Distribution

As a part of evaluating the numerical model calibration, simulated potentiometric surface 
maps were prepared for the entire modeled region to ensure that simulated 
groundwater flow patterns were reasonable.  Simulated regional and local 
potentiometric surface maps were prepared to depict groundwater flow conditions in the 
site vicinity (Figures 19-20).

RSTD = RSS
n - p

(4-3)
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Our site conceptual model states that the bayous are the groundwater discharge that 
dictates the groundwater flow direction. Examination of the water levels obtained by 
ARCADIS confirms this conceptual understanding. The simulated water levels and flow 
direction for the loess aquifer (Figures 19-20) are in good agreement with the observed 
water levels and flow directions.  Furthermore, the model shows that the general vertical 
movement is from the upper layer to the lower layer (downward hydraulic gradient) and 
upward hydraulic gradient occurs near the surface water discharge areas (bayous).

4.2.2 Analysis of Residuals

The groundwater flow model calibration sought to minimize the residual sum of squares 
(Equation 4-2) computed for the 33 water-level calibration targets.  Table 3 lists the 
simulated water-level elevations and model residuals for each of the calibration targets.  
The local maps of simulated hydraulic heads (Figures 19-20) show the spatial 
distribution of the residuals across the site.  Overall, the model shows a good match to 
the measured water levels at the site.

Residual statistics for the calibrated groundwater flow model also indicate good 
agreement between simulated and measured groundwater elevations (Figures 19-20).  
The residual standard deviation was calculated to be 1.9 ft.  The residual mean is small 
(0.2 ft) and the residual standard deviation is only 5% of the range of observed water-
level elevations difference across the site. These statistics indicate that a high degree of 
calibration has been achieved in this modeling effort.

4.2.3 Sensitivity Analysis

Non-uniqueness related to model parameterization often prevails during the 
development and application of numerical models. Furthermore, every model is based 
on assumptions that contain some degree of uncertainty. Non-uniqueness and model 
development uncertainties influence model predictions and must be considered to 
ensure robust model prediction. In order to examine the dependence of the calibration 
results on the parameter values, sensitivity tests were performed on all calibrated
parameters including the horizontal conductivity zone, vertical leakance, and recharge 
rate. Figures 21-22 show the sum of squared residual (SSR) change in percentage 
with 25% perturbation of each parameter tested.  The results indicate that calibration 
results are sensitive to the model parameters and most parameters are optimized to 
minimize the calibration statistics as shown in Figures 21-22.  However, a few 
exceptions exist where the change in parameter value leads to lower SSR. Under 
these circumstances, the original parameter value was retained because: 1) the 
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improvement in SSR with perturbation is not significant (<10%); and 2) the original 
value seems to fall into the range based on geologic and other site information. 

5. Solute Transport Model

Solute transport modeling was performed to evaluate the migration and fate of 
constituents detected in the groundwater beneath the site.  There are five primary 
CoCs for the groundwater at the site: carbon tetrachloride, chloroform, dinoseb, TCE, 
and dissolved arsenic.  The solute transport model used the flow output from the 
recalibrated model to simulate constituent transport under average flow conditions. The 
solute transport model together with the flow model was then used to investigate and 
evaluate the transport of CoCs under several selected remedial options to assist
remedial action decision-making.

5.1 Code Selection

The MT3DMS code, developed for the U. S. Environmental Protection Agency (Zheng 
and Wang 1999), was selected for solute transport modeling at the site.  MT3DMS is 
publicly available, features extensive code documentation and verification, and was 
developed to be used in conjunction with MODFLOW.  The code is fully three-
dimensional, simulates transport of multiple species in confined and unconfined 
aquifers, and can account for hydrodynamic dispersion, adsorption (retardation), and 
decay in the solute transport calculations.  The MT3DMS code uses the flow terms and 
velocities computed by MODFLOW in its transport calculations.  MT3DMS also uses 
the same finite-difference grid structure and boundary conditions as the groundwater 
flow model, minimizing the effort necessary to construct a solute transport model.

MT3DMS is unique in that it includes three major classes of transport solution 
techniques in a single code, i.e., the standard finite difference method; the particle-
tracking based Eulerian-Lagrangian methods; and the higher-order finite-volume Total 
Variance Diminishing method.  The combination of these solution techniques, each 
having its own strengths and limitations, offers the best approach for solving the most 
wide-ranging transport problems with desired efficiency and accuracy. In addition to the 
explicit formulation of the original MT3D code, MT3DMS includes an implicit 
formulation.

MT3DMS is implemented with an optional, dual-domain formulation for modeling mass 
transport. With this formulation, the porous medium is regarded as consisting of two 
distinct domains, a mobile domain where transport is predominantly by advection and 
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an immobile domain where transport is predominantly by molecular diffusion.  Instead 
of a single “effective” porosity for each model cell, two porosities, one for the mobile 
domain and the other for the immobile domain, are used to characterize the porous 
medium. The exchange between the mobile and immobile domains is specified by a 
mass transfer coefficient. The dual-domain advective-diffusive model may be more 
appropriate for modeling transport in heterogeneous porous media than the single 
porosity advective-dispersive model.

5.2 Initial Conditions and Source Evaluation

The observed constituent concentrations in groundwater beneath the site were used to 
initialize concentrations in the solute transport model for carbon tetrachloride, 
chloroform, dinoseb, TCE, and dissolved arsenic (Figures 23-24).  Because 
chloroform was not used or manufactured at the site, it was modeled as the daughter 
product of carbon tetrachloride as part of a chain decay reaction.  Further degradation
product was not simulated in the model due to limited detection of these products in
groundwater. TCE is also degradable under reducing condition. However, historical 
data show very limited detection of TCE daughter products, indicating limited TCE 
degradation on site.  As a measure of conservatism, TCE was simulated without
degradation. The data used to develop constituent distributions are summarized in 
Table 4.  

Constituents detected in either the upper or lower aquifer were assumed to remain in 
both layers. This assumption leads to greater simulation of mass in the aquifer and 
provides an added level of conservatism for the solute transport model.  These 
observed concentration contours from Figures 23-24 were interpolated block by block 
over the limits of the model finite-difference grid to achieve a numerical representation 
of the concentration distribution.  The solute transport modeling was conducted 
assuming that there will be no continuing source of the volatile organic compounds in 
groundwater.

5.3 Transport Parameters

The simulation of solute migration requires specification of various transport 
parameters that control the rate, movement, mixing, absorption, and degradation of a 
contaminant in the subsurface.  Degradation refers to the mass decay of a contaminant 
due to physical, chemical, and biological activity within the aquifer.  The future fate and 
transport of all constituents was simulated by two steady-state runs of MT3DMS.  One
simulation used Reaction Module 3 to model carbon tetrachloride and chloroform, 
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which is available with the MT3DMS code.  This module is specifically designed to 
simulate the sequential decay process of carbon tetrachloride degrading to chloroform.  
Further daughter products were not included in the simulation due to the lack of 
daughter product detections in groundwater. The other simulation used Reaction 
Module 1 to model three independent constituents, dinoseb, TCE, and dissolved 
arsenic.

Solute transport was simulated using the dual-domain formulation, which is 
incorporated in the contaminant simulation code MT3DMS. In a dual-domain model, 
two porosity terms are entered; mobile and immobile porosity. Mobile porosity 
represents the more mobile portion of the formation (advection), while the immobile 
porosity represents the less mobile portions of the formation where diffusion is 
dominant. Mass transfer into and out of the less mobile zone is generally slow 
because the process is controlled by diffusion (Gillham et al. 1984; Harvey and 
Gorelick 2000; Feehley et al. 2000; Julian et al. 2001; Zheng and Bennet 2002; 
Flach et al. 2004; Molz et al. 2006).  An assumed total porosity of 30% for the model 
was divided into the two domains (10% mobile porosity and 20% immobile porosity).  
Equal contaminant concentrations were set in both the mobile and immobile 
domains.  A mass transfer coefficient of 0.001 (day-1) was utilized in this model. 

Transformation reaction from carbon tetrachloride to chloroform requires a yield 
parameter, which expresses the mass of the daughter product produced per mass of 
the parent compound consumed.  This yield coefficient is less than 1.0 because of the 
substitution of the lighter hydrogen atoms for the heavier chlorine atoms during the 
degradation process.  The yield coefficient, computed as the ratio of the molecular 
weights of the respective daughter and parent compounds, is 0.776.  

All five of the constituents are modeled with first order rate laws; thus, each requires a 
single input parameter to characterize its biodegradation rate.  Degradation rates are 
only applied to the mobile dissolved phase. This parameter can be expressed as a rate 
constant in units of inverse time, or as a half-life of the parent compound.  The change 
in soluble mass of a contaminant due to biological activity was represented 
mathematically as first-order degradation process:

M M e t= −
0

λ
(5-1)
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where M is the mass (mobile domain) in solution at time t, M0 is the initial mass (mobile 
domain) in solution, and • is the decay coefficient.  The decay coefficient can be 
computed if the total mass is known at different points in time using the equation:

( )λ =








 −In

M
M

t t1

2
2 1

(5-2)

The degradation half-life (t1/2) (the amount of time it takes for 50% of the contaminant to 
degrade) and the decay coefficients are related using the following equation:

1/2t
ln2

=λ (5-3)

The presence of biological degradation products of carbon tetrachloride (chloroform) 
indicates that biological processes are ongoing to degrade the carbon tetrachloride in
situ at the site.  However, historical concentration data are limited at the site for a 
thorough analysis of the attenuation rates. Among a few wells for which historical 
concentration data are available, Well MW-10C demonstrates a consistently declining 
trend and therefore was used for attenuation rate analysis.  The calculated attenuation 
half-lives for carbon tetrachloride and chloroform are 2.37 years and 4.68 years, 
respectively.  These attenuation rates are used as the degradation rates in the model, 
assuming that biological reaction is the major mechanism that causes the 
concentration to decline. For dinoseb, literature suggests that biodegradation is not 
expected to occur in natural water (USEPA 1989).  Therefore, no degradation is used 
in the transport model. Limitation in oxidation reduction (REDOX) data on site limits our 
ability to show any naturally occurring immobilization or reduction in concentration for 
dissolved arsenic.  As a result, transport modeling for dissolved arsenic is only for the 
most conservative case with no degradation or precipitation.  Likewise, the degradation 
rate for TCE was not applied in the transport model as a result of limited daughter 
product detection. 

In addition to the chain degradation simulated by the kinetic reaction module, the fate 
and transport of each constituent was simulated using the processes of advection, 
dispersion, and transport retardation (adsorption).  Advection defines the process of 
contaminant migration due to the movement of groundwater.  Dispersion accounts for 
the mixing of the contaminant in the groundwater due to non-ideal flow paths in the 
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aquifer medium.  Adsorption refers to the partitioning of a contaminant between the 
liquid and solid phases of the aquifer.  

Dispersion was not specifically considered in the transport analysis at the site; 
however, a limitation of the finite-difference scheme applied by MT3D is that some 
numerical dispersion is inherent in the simulation results.  Numerical dispersion is a 
function of the size of the mesh, the time step size, the hydrogeologic properties 
assigned in the model, and the simulated water levels.  It should be noted that while 
numerical dispersion is an artifact of the solution process, there is no mathematical 
difference between physical and numerical dispersion.  The numerical dispersivity can 
be computed on a block-by-block basis in models solved using finite difference 
methods (Zheng and Bennett 2002).  Application of the equations reported by Zheng 
and Bennett (2002) indicates that the numerical dispersivity is approximately one-half 
the modeled grid size (approximately 2.5 feet for this analysis in the site area); 
therefore, dispersion coefficients were not explicitly defined.

The retardation factor (Rf) is used by the solute transport model to represent the 
amount of adsorption of a constituent between the dissolved or solute phase and 
adsorbed to the aquifer.  The retardation factor is calculated in MT3D using the bulk 
density (ρb), the effective porosity (ne) of the aquifer material, and a distribution 
coefficient (Kd), according to the following equation:

e

db
f n

KR ρ
+=1 (5-4)

The distribution coefficient is the product of the organic carbon content in the aquifer 
(foc) and the constituent distribution coefficient normalized to particulate organic carbon 
(Koc):

ococd fKK ×=  (5-5)

The literature reports a Koc value for carbon tetrachloride of 71 liters per kilogram 
(L/kg), 45 L/kg for chloroform (Hazardous Substances Data Bank 2008), 120 L/kg for 
dinoseb, and 170 L/kg (USEPA 2004). The fraction of organic carbon was assumed to 
be 0.0005.  The bulk density of 1.855 grams per cubic centimeter was calculated for 
the aquifer and is based on the estimated total porosity of 30%.  Therefore, the 
retardation factor for each constituent in the model is 1.66 for carbon tetrachloride,
1.42 for chloroform, 2.11 for dinoseb, and 2.54 for TCE.
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6. Transport Simulations

The solute transport model was used to simulate the migration and degradation of the 
constituents under the current and proposed remediation system conditions. Initially, 
contaminant plumes for each of the organic CoCs were developed based on data from 
January, February, and May 2007; contaminant plumes for dissolved arsenic were 
developed based on data from March 2008 (see Site Characterization Report for more 
details). Simulations were conducted for the three scenarios listed below over a period 
of 50 years.  The model-simulated concentrations over time were used to evaluate the 
effectiveness of the existing and postulated hydraulic systems in remediating the 
plumes in groundwater. For Scenarios 1 to 3, the simulated results are presented as 
plume distributions for future years when CoCs in groundwater discharge to nearby 
surface water in either Model Layers 1 or 2. For cases where the simulated CoC 
plumes never discharge to surface water over the simulation period, the plume 
distribution with the maximum extent of the plume closest to nearby surface water is 
shown. For Scenario 4, simulated results are presented as plume distributions for 
Years 10, 30, and 50.

6.1 Scenario 1 – Monitored Natural Attenuation (MNA) with Engineered Cap

This scenario simulated future conditions that are similar to existing conditions where 
natural attenuation continues to occur in the future. Additionally, an engineered cap
covering approximately 17 acres of land on site (Figures 25-26) was included in the 
simulation as a fundamental remedial measure to minimize recharge over the affected 
area and to reduce potential surface exposure.  The simulated groundwater elevations 
and flow directions are nearly identical to existing conditions. It is important to note that 
while simulated water levels are similar in the upper and lower model layers, the 
simulated groundwater velocity is approximately 2 to 3 times higher in Layer 2 than 
Layer 1, as a result of higher hydraulic conductivity defined in Layer 2.

Figures 27-35 show the plume migration snapshots for a given year when discharge to 
the surface water body occurs for each of the CoCs.  This set of simulations suggests
that:

• Dictated by the site hydraulics, all of the CoCs make their way to Stouts Bayou 
and/or Hennesseys Bayou, assuming no further remedial action is taken; 

• Because of the higher hydraulic conductivity and consequently higher groundwater 
velocity in Layer 2, most of the first occurrences of contaminant discharges to 
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surface water occur from transport in the deeper Model Layer 2. Groundwater from 
the deeper zone flows upward into Model Layer 1 to discharge to surface water.  
Direct contaminant discharge to surface water also occurs in Layer 1, often at a 
later time, as a result of slower groundwater velocity; and

• Multiple discharge locations for certain constituents (chloroform, dinoseb, and 
TCE) present challenges for remedial actions.

6.2 Scenario 2 – Downgradient Slurry Wall with Engineered Cap

This scenario includes a downgradient slurry wall that intercepts the downgradient 
contaminant movement toward the bayous. The simulation also includes the 
engineered cap as in Scenario 1. The slurry wall is assumed to be in both layers
throughout the thickness of the most closely spaced model grid (5 ft) with estimated 
hydraulic conductivity of 0.0001 ft/day. Figures 36-37 present the simulated water 
levels for both model layers. It is evident from the results that the slurry wall minimizes 
the groundwater flow downgradient of the wall across the site area. However, the 
downgradient slurry wall alone causes groundwater mounding on the upgradient side 
of the wall.  The water level increases upgradient of the wall lead to groundwater flow 
from upgradient areas to bypass the wall. 

Figures 38-41 present the plume transport distributions for given years when 
discharge to the bayous occurs for carbon tetrachloride, chloroform, and dinoseb.  
Although the slurry wall helps to successfully contain the carbon tetrachloride plume on
site for up to 50 years, plumes with a larger extent (i.e., chloroform and dinoseb)
bypass the slurry wall barrier and discharge to the bayous.  Therefore, the single slurry 
wall demonstrates limited hydraulic control in containing the plumes on site. 

6.3 Scenario 3 – Upgradient Slurry Wall with Extraction Wells

Scenario 3 was used to evaluate the performance of an upgradient slurry wall that 
attempts to reduce the hydraulic gradients and hence the groundwater velocity at 
which the contaminants migrate off site. Three extraction wells are placed upgradient 
to the slurry wall to control water mounding that may potentially occur behind the 
slurry wall. The engineered cap is also included as an additional remedial measure to 
minimize the recharge of the affected area. The slurry wall is placed to be in both 
layers with the thickness of the most closely spaced model grid (5 ft) with estimated 
hydraulic conductivity of 0.0001 ft/day. Figures 42-43 show the simulated water-level 
contours for this scenario. 
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Figures 44-52 show the plume migration snapshots for a given year when discharge to 
the surface water body occurs for each of the CoCs. These results suggest that: 1) the 
upgradient slurry wall reduces the hydraulic gradients and slows down the migration of 
contaminants to the surface bayou; 2) the upgradient slurry wall is not able to prevent 
the discharge of the contaminants to the bayou.

6.4 Scenario 4 – Downgradient Collection Trench with Engineered Cap

Results from Scenario 2 suggest that groundwater extraction is needed in addition to 
hydraulic control measures to control the plume migration. Two alternatives, extraction 
wells and collection trenches, were considered in order to improve plume capture. 
However, due to the tight formation at the site, extraction wells demonstrated limited 
ability in water removal compared to collection trenches. As a result, collection 
trenches were selected in Scenario 4 as a major component of the remedial measures. 

Scenario 4 was developed to evaluate the performance of a downgradient collection 
trench, designed to penetrate to Model Layer 2 (Figures 53-54), and the engineered 
cap as remedial measures to protect nearby surface water bodies.  The groundwater 
elevation inside the trench is hydraulically controlled at an elevation of 70 ft
(approximately 30 to 40 ft below ground surface) through a pumping rate of 6.2 gallons 
per minute.  This extraction rate is approximately the maximum pumping rate that the 
formation will support according to the model. Figures 53-54 show the simulated 
water-level contours for this scenario.

Figures 55-69 show the contaminant distribution at Years 10, 30, and 50 for each of 
the CoCs in Model Layer 2.  This set of results suggests that the downgradient 
collection trench achieves on-site containment of all the constituents near the South 
Plant. At the end of 50 years, the majority of the contaminants are removed from the 
trench and no constituents have been discharged to the bayou.

7. Summary

The existing hydrogeologic data collected at the Vicksburg site and additional 
regional information found in the literature were used to construct and calibrate a 
three-dimensional groundwater flow and solute transport model for the site.  The 
simulation of groundwater flow and contaminant transport was performed to simulate
future migration of CoCs at the site and evaluate proposed hydraulic systems in 
remediating CoCs in groundwater.  The primary CoCs for the site include four
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organic compounds and one dissolved metal: carbon tetrachloride, chloroform, 
dinoseb, TCE, and dissolved arsenic.

The groundwater flow model was developed to simulate flow in the uppermost water 
table aquifer (Pleistocene loess) beneath the site.  The loess aquifer is unconfined 
throughout its extent and hydraulically separated from deeper, more productive 
aquifers such as the Forrest Hill formation. 

The calibrated groundwater flow model was used to conduct a solute transport 
evaluation for CoCs at the site.  The model simulated the simultaneous reactive 
transport of carbon tetrachloride and chloroform, assuming the chain decay of carbon 
tetrachloride (parent compound) and production of chloroform (daughter product).  
Dinoseb and TCE are modeled without any degradation and dissolved arsenic is 
modeled without degradation or precipitation.  The flow and solute transport model 
was used to predict future CoC concentrations within the aquifer unit and evaluate 
performances of several hydraulic systems.

The remediation systems that have been evaluated include: 1) MNA scenario with an 
engineered cap; 2) an upgradient slurry wall with the engineered cap as in the MNA
Scenario; 3) an upgradient slurry wall with the engineered cap as in the MNA 
Scenario; and 4) a downgradient collection trench with the engineered cap as in the 
MNA Scenario.  The modeling results suggest that: 1) under MNA condition, all of the
CoCs will migrate downgradient and ultimately release to the bayous; 2) a
downgradient slurry wall alone causes some constituents to bypass the wall and 
discharge to the nearby bayous; 3) an upgradient slurry wall can slow down the 
plume migration, but is not able to prevent discharge of the COCs to the surface 
bayou; and 4) a downgradient collection trench demonstrates success in containing 
the plumes in the South Plant on site and preventing all the CoCs from discharging to 
nearby receptors.
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Table 1. Hydraulic Conductivity from Slug Test, February 2007, Former Vicksburg Chemical Company, 
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Table 1.

Monitor
Well ID

Depth to Water 
(ft)

Hydraulic Conductivity 
(ft/day)

MW 2 6.85 0.0068
PZ 26A 7 0.0319
MW 5 4.8 0.373
MW 6 11.65 0.455

Hydraulic Conductivity from Slug Test, February 2007, Former Vicksburg Chemical Company, 
Vicksburg, Mississippi.

MW 6 11.65 0.455
MW 11 7.8 0.104
PZ 21A 4.42 1.274
PZ 24B 6.17 0.263

NOTES
ft Feet.
ft/day Feet per day.
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Table 2.

Monitor
Well ID

Model
Layer

Total Depth
(ft msl)

TOC Elevation
(ft msl)

Water Level Elevation
(ft msl), January 2007 

Water Level Elevation
(ft msl), October 2007 

MW-1A 1 32.83 111.39 108.90 108.17
MW-1C 1 29.95 111.66 108.75 108.04
MW-2 2 41.56 108.89 102.98 95.79
MW-4 1 27.79 112.00 108.24 105.72
MW-5 2 20.61 101.13 86.93 82.42
MW-6 2 26.82 100.70 89.65 84.21
MW-7 2 32.87 99.98 95.52 86.98
MW-8 2 26.95 109.48 104.73 101.03
MW-9 2 60.43 116.04 112.42 108.39
MW-10 2 54.74 114.40 110.27 105.85
MW-10C 1 18.19 113.28 109.37 105.82
MW-11 2 51.59 104.89 97.36 96.58
MW-12 2 50.40 111.68 110.34 104.70
MW-12C 1 19.48 113.76 109.21 104.58
MW-13 2 52.65 113.45 111.61 109.26
MW-14 2 59.87 113.80 108.29 107.09
MW-16 2 55.50 111.77 111.04 107.69
MW-17A 1 32.39 123.08 119.48 118.06
MW-17B 1 22.77 123.21 119.71 118.58
MW-18A 1 34.62 122.84 113.78 111.31
MW-18B 1 27.63 122.96 114.13 111.47
PZ-12A 2 76.86 137.56 108.33 105.53

Monitoring Well Water-Level Elevation Data, Former Vicksburg Chemical Company, Vicksburg, 
Mississippi.
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PZ-12A 2 76.86 137.56 108.33 105.53
PZ-12B 1 38.49 136.81 121.13 114.65
PZ-20A 2 73.65 136.18 108.37 105.51
PZ-20B 1 40.28 136.16 115.50 112.95
PZ-21A 2 59.14 115.14 108.25 105.47
PZ-22A 2 52.00 112.51 107.53 104.81
PZ-22B 1 27.44 113.42 109.46 109.80
PZ-23A 2 53.36 112.67 108.04 105.15
PZ-23B 1 30.03 113.10 109.65 105.34
PZ-24B 1 49.28 112.08 107.28 NA
PZ-25B 2 43.00 113.82 111.29 107.37
PZ-26A 2 40.68 108.82 101.84 98.84
PZ-26B 1 31.68 109.03 101.41 98.48

NOTES
TOC Top of casing.
ft msl Feet mean sea level.
NA Not available.
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Table 3. Simulated Water Levels and Residual Statistics, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Monitor
Well ID

Model 
Layer Easting Northing

Water Level 
Elevation (ft msl) 

(01/07)
Simulated Water 

Level Residual

Water Level 
Elevation (ft msl) 

(10/07)
Simulated Water 

Level Residual
MW-1A 1 2120112 1016775 108.90 110.08 -1.18 108.17 106.46 1.71
MW-1C 1 2120119 1016791 108.75 110.54 -1.79 108.04 106.85 1.20
MW-4 1 2121526 1019124 108.24 104.36 3.88 105.72 103.35 2.37
MW-10C 1 2119838 1016533 109.37 107.82 1.55 105.82 104.75 1.07
MW-12C 1 2119515 1016349 109.21 108.83 0.38 104.58 105.55 -0.97
MW-17A 1 2119384 1016724 119.48 121.90 -2.42 118.06 116.21 1.85
MW-17B 1 2119370 1016717 119.71 121.66 -1.95 118.58 116.02 2.56
MW-18A 1 2119383 1016518 113.78 114.19 -0.41 111.31 110.09 1.22
MW-18B 1 2119396 1016524 114.13 114.55 -0.42 111.47 110.36 1.11
PZ-12B 1 2120701 1017781 121.13 120.53 0.60 114.65 115.75 -1.10
PZ-20B 1 2120815 1017809 115.50 116.37 -0.87 112.95 112.11 0.84
PZ-22B 1 2120938 1017814 109.46 110.72 -1.26 109.80 107.19 2.61
PZ-23B 1 2120849 1017675 109.65 109.99 -0.34 105.34 106.51 -1.17
PZ-24B 1 2120764 1017521 107.28 108.10 -0.82 NA
PZ-26B 1 2120800 1017390 101.41 101.74 -0.33 98.48 99.64 -1.16
MW-2 2 2118688 1015789 102.98 100.55 2.43 95.79 100.33 -4.54
MW-5 2 2120105 1015751 86.93 88.66 -1.73 82.42 87.29 -4.86
MW-6 2 2119703 1015642 89.65 88.84 0.81 84.21 86.42 -2.21
MW-7 2 2119223 1015677 95.52 90.12 5.41 86.98 88.47 -1.49
MW-8 2 2119108 1016135 104.73 105.58 -0.85 101.03 103.61 -2.58
MW-9 2 2119816 1016737 112.42 113.28 -0.86 108.39 109.30 -0.91
MW-10 2 2119825 1016522 110.27 108.64 1.63 105.85 105.35 0.50
MW-11 2 2120219 1016663 97.36 97.54 -0.18 96.58 96.22 0.36
MW-12 2 2119497 1016337 110.34 108.47 1.87 104.70 105.28 -0.58
MW-13 2 2120030 1016882 111.61 113.14 -1.53 109.26 109.20 0.06
MW-14 2 2120237 1016896 108.29 107.93 0.36 107.09 104.85 2.24
MW-16 2 2119986 1016686 111.04 109.54 1.50 107.69 106.16 1.53
PZ-12A 2 2120696 1017792 108.33 111.60 -3.27 105.53 108.14 -2.61
PZ-20A 2 2120823 1017815 108.37 109.95 -1.57 105.51 106.75 -1.24
PZ-21A 2 2120882 1018110 108.25 110.84 -2.59 105.47 107.68 -2.21
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PZ-21A 2 2120882 1018110 108.25 110.84 -2.59 105.47 107.68 -2.21
PZ-22A 2 2120936 1017804 107.53 107.79 -0.26 104.81 104.89 -0.08
PZ-23A 2 2120853 1017682 108.04 107.80 0.24 105.15 104.85 0.30
PZ-25B 2 2120503 1017280 111.29 108.87 2.42 107.37 105.65 1.72
PZ-26A 2 2120806 1017397 101.84 103.20 -1.36 98.84 100.91 -2.07

Total Used 34 33
Minimum -5.405 -2.615
Maximum 3.27 4.865
Mean 0.086 0.197
Median 0.373 -0.062
Avg Dev 1.423 1.619
Variance 3.467 3.824
St Dev 1.862 1.955
SSR 114.66 123.649

NOTES
ft msl Feet mean sea level.
Avg Dev Average Deviation
St Dev Standard Deviation
SSR Sum of Squared Residual.
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Table 4. Summary of Analytical Data, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Monitor
Well ID Easting Northing

Arsenic, 
Dissolved 

(ppm)

Carbon 
Tetrachloride 

(ppm)
Chloroform 

(ppm) Dinoseb (ppm) TCE (ppm)
MW-1A 2120112 1016775 0.00076 0.005 0.00066 0.0322 0.00695
MW-1C 2120119 1016791 0.0009 0.005 0.00085 0.0235 0.0112
MW-2 2118688 1015789 0.0012 0.005 0.005 0.002 0.005
MW-4 2121526 1019124 0.00099 0.005 0.005 0.002 0.005
MW-5 2120105 1015751 0.0019 0.005 0.005 0.002 0.005
MW-6 2119703 1015642 0.0006 0.005 0.00892 0.002 0.005
MW-7 2119223 1015677 0.0073 0.005 0.005 0.002 0.005
MW-8 2119108 1016135 0.0302 0.005 0.005 0.002 0.005
MW-9 2119816 1016737 0.0011 0.005 0.005 0.002 0.005
MW-10 2119825 1016522 0.0023 0.005 0.005 0.002 0.005
MW-10C 2119838 1016533 0.00064 0.243 0.43 2.32 0.005
MW-11 2120219 1016663 0.00063 0.005 0.005 0.013 0.00578
MW-12 2119497 1016337 0.005 0.005 0.002 0.005
MW-12C 2119515 1016349 0.0011 17.2 5.78 14.4 0.15
MW-13 2120030 1016882 0.005 0.00089 0.002 0.005
MW-14 2120237 1016896 0.0013 0.005 0.005 0.002 0.005
MW-16 2119986 1016686 0.005 0.005 0.002 0.005
MW-17A 2119384 1016724 0.005 0.005 0.002 0.005
MW-17B 2119370 1016717 0.0688 0.005 0.005 0.002 0.005
MW-18A 2119383 1016518 0.005 0.005 0.002 0.005
MW-18B 2119396 1016524 0.284 0.005 0.005 0.002 0.005
PZ-12A 2120696 1017792 0.005 0.005 0.002 0.005
PZ-12B 2120701 1017781 0.005 0.005 0.002 0.005
PZ-20A 2120823 1017815 0.00054 0.005 0.005 0.002 0.005
PZ-20B 2120815 1017809 0.0151 0.005 2.09 0.002 0.005
PZ-21A 2120882 1018110 <0.0002 0.005 0.005 0.002 0.005
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PZ-21A 2120882 1018110 <0.0002 0.005 0.005 0.002 0.005
PZ-22A 2120936 1017804 0.0104 0.005 0.00086 0.002 0.005
PZ-22B 2120938 1017814 0.0083 0.1 11.2 0.002 0.005
PZ-23A 2120853 1017682 0.005 0.005 0.002 0.005
PZ-23B 2120849 1017675 0.006 0.005 0.0141 0.002 0.005
PZ-24B 2120764 1017521 0.005 0.005 0.002 0.005
PZ-25B 2120503 1017280 0.0016 0.005 0.00089 0.002 0.005
PZ-26A 2120806 1017397 0.00076 0.005 0.005 0.002 0.005
PZ-26B 2120800 1017390 0.0014 0.005 0.005 0.002 0.005

NOTES
ppm Parts per million.
TCE Trichloroethene.
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