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1.

Introduction

ARCADIS U.S., Inc. (ARCADIS), has prepared this work plan on behalf of Hercules
Incorporated, a wholly owned subsidiary of Ashland Inc. (“Hercules”). This work plan
will present the strategy and procedures for evaluating the current conditions in support
of completing the proposed closure of the on-site impoundment basin (IB) located at
Hercules’ 613 West 7th Street facility in Hattiesburg, Mississippi (Figure 1). The
evaluation will consist of additional characterization of sludge presently contained in the
IB and treatability determinations for sludge presently contained in the IB shown on
Figure 2. Sludge characterization activities will focus on determining mass and sludge
volumes, profiling potential contaminant concentrations, and determining if the sludge
in its present state exhibits hazardous characteristics. The treatability determination
will focus on the amenability of the sludge to dewatering and/or solidification efforts
through laboratory simulations (i.e., bench scale studies) of processes that can be
implemented as full-scale operations in the field. In addition, it will determine potential
effluent discharge levels.
2.

Purpose and Objectives

The purpose of this work plan is to document the procedures that will be used to
evaluate the sludge contained in the IB. The primary objective of the activities
proposed in this document will be to gather data that can be used to determine the
most cost-effective treatment/disposal option(s) for the sludges. The objectives of this
evaluation are to:
•

Identify and evaluate those technologies that will provide viable options for closure
of the IB;

•

Determine the mass and volume of sludge contained in the IB;

•

Supplement the characterization of the sludge; and

•

Determine the suitability of the sludge for transport on public roadways and
acceptance at off-site disposal facilities.
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3.
3.1

Site Background and Description
Site History

The Hattiesburg, Mississippi, facility was developed in the 1920s as Hercules Powder
Company. Over the years, the facility produced a variety of products, primarily rosin
derivatives and paper products. In the mid-1960s, the name of the company that
owned the plant was changed to Hercules Incorporated. Additional production plants
were added in the 1960s and 1970s. Portions of the plant were demolished in the
1980s. In November 2008, Ashland Inc. purchased the stock of Hercules
Incorporated, and Hercules became a wholly owned subsidiary of Ashland Inc. During
2008 and 2009, two active plants on the property produced chemicals for the pulp and
paper industry: the Kymene Plant and the AKD Plant. Hercules closed the facility in
December 2009. Currently, no active plants are on the property, nor are any such
facilities planned.
3.2

F
I

Regulatory History

Hercules began conducting improvements to the Hattiesburg facility in 2006. These
improvements included the removal of unused facilities from the site. In December
2007, Hercules entered into a “Restrictive Use Agreed Order” (Order No. 534907) with
the Mississippi Department of Environmental Quality (MDEQ). Permitted water
discharge to the City of Hattiesburg Publicly Owned Treatment Works (POTW) has
occurred since March 1999. The current National Pollutant Discharge Elimination
System Permit number is MSP091286. Because the IB was no longer necessary,
Hercules contracted for the removal and disposal of the IB sludge. Following removal
of the sludge, the IB would be backfilled and restored to natural conditions. The initial
closure plans included confirmation sampling to ensure that impacted soils were
removed.
Hercules notified MDEQ of its intent to close the IB in a letter dated April 22, 2008. In
response to the notification, MDEQ requested, in a letter dated June 8, 2008, additional
information regarding the closure operations including a request for Hercules to
characterize the sludge within the IB prior to removal from the units. MDEQ also sent a
letter to Hercules dated August 25, 2009, following several meetings and submittal of a
draft closure plan. In the letter, MDEQ outlined additional closure procedures. Those
closure procedures addressed particular analysis and characterization of the sludge in
regard to the management and disposal of the water and sludge from within the IB. A
Groundwater Assessment Report for the area around the IB was submitted to MDEQ
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in November 2009. Hercules is currently discussing the final closure of the IB with
MDEQ.
3.3

Site Property Description

The facility is located within the City of Hattiesburg, Lemar County, Mississippi. The
facility encompasses approximately 170 acres and is irregular in shape. The property
is relatively flat on the southern side with gently rolling hills to the north and west.
Surface water drains northward into Greens Creek, which borders the facility on the
north side. An aerial photograph showing the layout of the facility is provided as Figure
2.
The surrounding area is a mixture of industrial, commercial, and residential use. The
plant is bordered on the north by Old Highway 42. Greens Creek flows eastward
through the northern portion of the site and then flows northward and discharges into
the Bowie River. Commercial properties are situated along the north side of
Old Highway 42 and industrial properties to the north/ northwest of the facility site.
Providence Street borders the site to the east with some commercial, residential, and
undeveloped property situated on the east side of the street. Hercules also owns a
parcel of land on the east side of Providence Street. West 7th Street borders the site to
the south with a mixture of commercial and residential properties located on the south
side of the street. Hercules also owns a parcel of land located on the south side of
7th Street which is used for parking. A cemetery borders the site on the southwestern
side of the property with residential property located to the west of the site.
3.4

General Geology and Hydrogeology

F
I
N
A

Selected highlights of the geology and hydrogeology of the site, as previously
determined by Eco-Systems, Inc. (Eco-Systems), are:
•

Soils encountered in borings installed during site investigations were described as
silty, sandy, clayey alluvial deposits and fill materials overlying dense, gray, sandy
clay, which is interpreted to be the Hattiesburg Formation. In the vicinity of the IB,
the shallow soils are expected to consist of fill material, silts, silty clay, and alluvium
sands to a depth of approximately 20 to 25 feet below ground surface (ft bgs).
Below the alluvium material, the Hattiesburg Formation clays are expected to
provide an aquitard across the area;
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•

The Hattiesburg Formation, which has been described as dense, gray, silty clay,
has been encountered in all site borings that have penetrated the overlying alluvial
material. Site soil boring data indicate that the Hattiesburg Formation is consistent
across the site. The Hattiesburg Formation is at least 20 feet thick beneath the site
and has a hydraulic conductivity of 1.28 x 10-7 centimeters per second. The
Hattiesburg Formation, therefore, serves as a barrier to vertical migration of
groundwater at the site; and

•

Groundwater occurs at the top of the dense clay of the Hattiesburg Formation.
Based on the information obtained during the groundwater investigation conducted
in September 2009, groundwater in the vicinity of the IB occurs approximately
5 ft bgs within the alluvium formation.

As described in previous investigations conducted by others, in the active portions of
the plant operations, the potentiometric surface indicates the presence of a southwest
to northeast trending divide. Groundwater northwest of the divide tends to move
northwestward toward Greens Creek. Groundwater southeast of the divide tends to
move southeastward. North of Greens Creek, the potentiometric surface indicates that
groundwater moves generally southward toward Greens Creek. Greens Creek enters
the site at the western extremity of the site and flows generally eastward across the
northern end of the site. Groundwater within the area of the IB is shown to flow in an
easterly to northeasterly direction in the vicinity of the IB on Figure 3 of the 2009 SemiAnnual Monitoring Report (Potentiometric Surface Map, May 12, 2009) (Appendix A).
3.5

Historical Sampling and Analysis

Sludge samples from the site have been analyzed on eight occasions since 1990.
Initially, six of these samples were collected from the IB. The analyses conducted for
these samples included Toxicity Characteristic Leaching Procedure (TCLP) volatile
organic compounds (VOCs), semivolatile organic compounds (SVOCs), and metals.
Analyses for TCLP pesticides, herbicides, and polychlorinated biphenyls (PCBs);
reactivity; corrosivity; and ignitibility were also conducted on five of these samples.
Concentrations of benzene, 1,1-dichloroethene, chlorobenzene, 2-butanone,
chloroform, methyl phenols, cresols, dieldrin, barium, cadmium, chromium, lead, and
selenium have been detected in one or more samples at concentrations less than their
respective TCLP limits.

F
I
N
A
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On July 1, 2008, two composite samples (SS-1 and SS-2) were collected from the IB.
A hand auger was used to collect the aliquots, which represented a composite of the
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sludge thickness that could be penetrated. The aliquots for SS-1 were collected from
the western end of the impoundment and the aliquots for SS-2 were collected from the
eastern end. The western end of the IB, which is the influent end, encompasses
approximately one-quarter of the total area of the impoundment system and is
separated from the eastern end by a series of wooden baffles. The baffles slow the
flow of water through the impoundment, which facilitates precipitation of heavier solid
material to the bottom. Consequently, sludge on the western side of the baffles
generally exhibits a higher solid content than sludge on the eastern side of the baffles.
Some of the sludge on the western side of the baffles is covered by a resinous cap of
dried sludge ranging from approximately 6 inches to 1 foot in thickness, according to
previous investigative efforts. Samples SS-1 and SS-2 were analyzed for TCLP VOCs,
SVOCs, pesticides, PCBs, herbicides, and metals; reactive cyanide; reactive sulfide;
pH (corrosivity); and percent solids. A map and laboratory reports showing the results
of previous sludge investigations are included in Appendix B.
The analytical results indicated that TCLP benzene levels (1.3 milligrams per liter
[mg/L] for Sample SS-1) in the sludge within a portion of the western compartment of
the IB exceeded the TCLP regulatory level of 0.5 mg/L. Additional sampling is needed
to further characterize the benzene profile in the IB.
At the request of Hercules, Eco-Systems conducted re-sampling of SS-1 to confirm the
presence of benzene at concentrations above the TCLP limit in the western end of the
IB on July 30, 2008. Sample SS-1-073008 was composited from five aliquots that
were collected in approximately the same locations as the previous sample
SS-1-070108. (The last six digits of the sample I.D. are the collection date.) Sample
SS-1-073008 was submitted to TestAmerica Laboratories, Inc. (TestAmerica), for
analysis of TCLP VOCs. A split of the sample was also submitted to Bonner Analytical
Testing Company (BATCO) for the same analysis.
Analytical results of the sample split submitted to TestAmerica detected benzene at a
concentration of 0.44 mg/L, i.e., below the regulatory limit. Analytical results of the
sample split submitted to BATCO detected benzene at a concentration of 0.586 mg/L.
Other VOCs were not detected in either split of sample SS-1-073008.

F
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After consideration of previous sludge sample analytical results, a third sampling event
was conducted on September 4, 2008, to investigate whether benzene concentrations
detected in previous samples collected from the western end of the IB were the result
of influence from aliquots collected from a localized area of elevated benzene
concentrations. During the third sampling event, six samples (SS-5 through SS-10)
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were collected from discrete locations, which are shown in Appendix B. Samples
collected from each of the six locations were mixed vertically as described for the
July 1, 2008, sampling event. The six discrete samples were submitted to TestAmerica
for analysis of TCLP VOCs.
Benzene concentrations in samples SS-5 (5.5 mg/L), SS-6 (3.2 mg/L), and SS-8
(3.2 mg/L) were above the TCLP limit for benzene. Benzene concentrations in
samples SS-7 (0.4 mg/L), SS-9 (0.043 mg/L), and SS-10 (0.062 mg/L) were below the
TCLP limit for benzene. Carbon tetrachloride and chloroform were also detected in
sample SS-8 at concentrations less than TCLP limits for those compounds.

F

Hercules conducted a groundwater assessment in the vicinity of the IB to determine
groundwater flow direction and evaluate groundwater quality. The work was
conducted in accordance with a work plan that was approved, with revisions, by MDEQ
in a letter dated July 22, 2009. Five permanent monitor wells (MW-20, MW-21,
MW-22, MW-23, and MW-24) were installed and sampled in September 2009.
Groundwater sampling results indicated the presence of VOCs, SVOCs, Delnav (the
cis- and trans- isomers of dioxathion), Dioxenethion, and/or metals in the wells. The
results of the groundwater assessment were provided to MDEQ in a report dated
November 2009.

I

3.6

Current Site Conditions

Hercules is currently in the process of dismantling the Hattiesburg facility. No effluent
is currently routed to the IB, nor is sludge routinely removed. As necessary, storm
water is discharged to the City of Hattiesburg POTW in accordance with the facility’s
pretreatment permit.
4.
4.1

N
A

Sludge Characterization
Overview

L

Sludge characterization will consist of surveying and data collection activities. Data
generated from these activities will be used to calculate the volume of sludge in the IB,
supplement the understanding of the parameters present in the IB sludge, and conduct
a preliminary evaluation of sludge disposal options based on characteristic sampling.
A Health and Safety Plan will be developed prior to the start of on-site sampling
activities.
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4.2

Mass and Volume Verification

Mass and volume verification of sludges and water will be accomplished through a
combination of surveying and measurement of sludge thicknesses in the IB. In
addition, measurements in the field will be compared to historical drawings of the IB.
4.2.1

Topographic Survey

Hercules provided ARCADIS with an electronic base survey of the site. The base
survey will be used to the extent possible by the surveyors to minimize their field effort.
Additional survey data will be collected to include the extent of the IB (including baffles)
and pertinent site features within approximately 30 feet of the edges of the above will
be conducted.
The surveyors will remain on site during the collection of sludge samples from the IB as
described in Section 4.3.1. The locations and water surface elevations of each sample
location will be surveyed. The depth to the top of sludge material will be measured to
the nearest 0.1 foot and noted on the sample collection log to augment the survey
data.
4.2.2

Sludge Thickness Determination

Sludge samples will be collected in aluminum tubes as described in Section 4.3.1. The
sludge thickness at each location will be measured after the sampling tube is retrieved
to the surface and cut open with metal shears. The sludge thicknesses and elevations
throughout the IB will be determined using the measurements and survey data.
4.3

I
N
A

Sample Collection Plan

The sampling procedures described below will be utilized for the collection of sludge
and native soil samples shown on Figure 3.
4.3.1

F

L

Sludge and Native Soil Characterization Sampling

A flat-bottom boat will be lowered into the IB. A rope of sufficient length to cross the
entire basin will be secured to the boat. The opposite end of the boat will be tied to a
second length of rope sufficient to cross the entire basin. These ropes will be used to
position and stabilize the boat during sampling. The boat will be lowered into one side
of the IB. Two people, with all necessary sampling and surveying equipment, will enter
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the boat. Additional employees located on the banks of the IB will pull the boat to each
sample location, guide the samplers, stabilize the boat, and provide additional health
and safety oversight. A truck-mounted winch will be on standby to facilitate movement
of the boat, if necessary
Once in position, sludge and native soil samples will be collected using 3-inch diameter
aluminum tubes. The tubes will be advanced by hand until refusal. The length of tube
advanced into the sludge by hand will be measured and recorded. At the point of
manual refusal, advancement of the tube will be continued with a vibracoring unit.
Vibracoring will consist of advancing the aluminum tube into the sludge until native
bottom soil is encountered. Once bottom soil is encountered, the sample tube will be
advanced approximately 1 foot into the native soil. A survey crew will survey the
location and elevation of the water surface at the tube while it remains in the native
soil material at the pond bottom. For each sampling location, a measurement will be
made and recorded on the sampling log of the distance between the surface of the
water and the initial top of sludge. Each aluminum tube will be retrieved to the surface
and cut with shears to expose the sludge and soil material. Observations and
measurements of the material in the core will be made and documented on
Soil/Sediment Sampling Logs and Sample/Core Logs (Appendix C) completed by
sampling personnel.
Sludge and native soil characterization samples will be collected from the upper and
lower half of the total sludge interval at the eight IB sample locations (Figure 3 and
Figure 4). The samples will be placed into laboratory-provided sample containers
containing the appropriate preservatives. Each characterization sample will be
analyzed for selected VOCs, SVOCs, and metals (Table 1; Figure 4).
In addition to characterization samples, sludge samples will be collected from the
upper and lower intervals for Totals and TCLP analysis. The Total and TCLP testing
will include those analyses required for waste characterization (Table 1).
4.3.2

Sludge Treatability Sampling

F
I
N
A
L

Sludge treatability sampling will be conducted at the locations shown on Figure 3. The
main objective of the sludge sampling effort is to collect representative 10-gallon
sludge samples from the IB. It is assumed that the surface water will be removed prior
to full-scale implementation of dewatering/solidification activities; therefore, freestanding water in the sample will be minimized as much as possible.
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One composite sludge sample will be collected from each location within the IB, unless
the sludges appear to be stratified. In that case, a composite sample will be collected
from each layer encountered. Treatability sampling in the IB will be conducted
concurrently with the characterization sampling using the vibracoring equipment
described in Section 4.3.1.
The piping will be inserted into the sludge and retrieved to the surface. At the surface,
the length of pipe that was advanced into the sludge will be cut in half. Sludge
contained in the upper half of pipe may be containerized separately from sludge
contained in the lower half. Each sample will be containerized in two new 5-gallon
plastic containers. Proper chain-of-custody procedures will be followed during the
transport and relinquishment of sample volumes to the dewatering and geotechnical
laboratories.
The sludge samples will be submitted to laboratories for the dewatering and
solidification simulations (Sections 5.2 and 5.3) and geotechnical testing (paint filter
liquids, moisture content, percent and suspended solids, specific gravity and bulk
density, and unconfined compressive strength) described in Section 5.3.4 (Table 2;
Figure 4).
4.3.3

Investigation-Derived Waste (IDW)

IDW, including personal protective equipment, disposable sampling equipment,
packaging, etc., will be disposed of in a municipal waste landfill. Sludge will be tested
and returned to the IB after geotechnical testing or sent off site for disposal depending
on the results.
4.3.4

F
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Effluent Analysis

Effluent generated during the dewatering study will be collected in laboratory-provided
containers. The effluent samples will be sent to an analytical laboratory for waste
characterization and discharge testing. A Water Sampling Log will be completed for
each effluent sample (Appendix C). Proper chain-of-custody procedures will be
followed during the transport and relinquishment of sample volumes to the analytical
laboratory.
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4.3.5

Quality Assurance/Quality Control Sampling

Appropriate analytical Quality Assurance/Quality Control (QA/QC) samples will be
prepared as sludge and native soil samples are being collected. All of the QA/QC
samples will be containerized and transported to the laboratory in sealed coolers under
proper chain-of-custody procedures. The analytical QA/QC samples will include:

•

Trip blanks;

•

Field blanks; and

•

Equipment rinsate blanks.

Trip and field blanks will be collected at a frequency of one per day. All other QA/QC
samples will be collected at a frequency of 1 per 20 samples. Trip blanks will be
included in any ice chest used to transport samples for VOC analyses to the receiving
laboratory.
4.4

Laboratory Analyses

All chemical analyses will be conducted by U.S. Environmental Protection Agency
(USEPA) accredited laboratories. Each characterization sample will be analyzed for
VOCs by USEPA Method 8260B, SVOCs by USEPA Method 8270C, and Resource
Conservation and Recovery Act (RCRA) 8 metals by USEPA Method 6010/7470.
The sludge and effluent samples will be analyzed for TCLP-VOCs, TCLP-SVOCs,
TCLP-Pesticides and Herbicides, TCLP Metals, reactivity, corrosivity, and ignitability by
USEPA Method 1311. Sample containers, hold times, and required preservatives for
the chemical analyses are included in Table 1.
4.5

Data Validation

Level I and/or Level II data validation will be performed on reports received from the
laboratory. The Level I validation will include a review of data package completeness,
holding time compliance, associated field and laboratory blank results, and the report
narratives including laboratory notated data quality flags. Level II validation will include
a review of sample documentation, data package completeness, sample receipt
information, chain-of-custody conformance, reporting limits relative to the project
requirements, holding time compliance, laboratory and/or field blank contamination,
laboratory control sample and matrix spike precision and accuracy, surrogate
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recoveries, and field duplicate reproducibility. Case narratives will be reviewed to
evaluate method performance issues and/or observations encountered and
documented by the laboratory relative to data usability. Data will be qualified during
the validation using guidelines established in the USEPA National Functional
Guidelines modified to incorporate method- and project-specific requirements and
professional judgment.
4.6

Comparison Criteria

Data generated at the site will be compared to published standards to aid in
determining acceptable options for the final disposition of each material. The TCLP
results will be compared to RCRA standards to determine if the material exhibits
hazardous characteristics. The data generated from the native soil analyses will be
compared to the MDEQ Target Remediation Goals for Restricted Soil use. Effluent
data from the dewatering study will be compared to the concentrations listed in
Hercules’ POTW discharge permit (Table 3).
5.
5.1

Sludge Treatability Determination
Overview

The sludge treatability determination will consist of analyzing the composite sludge
samples in bench scale evaluations. The purpose of these activities is to provide data
that will be used to evaluate dewatering, solidification, consolidation and capping,
and/or disposal of the sludge as final closure options. The following dewatering and
solidification simulations will be used to ultimately select the most effective and
appropriate method of dewatering and/or solidifying the sludge material. The
procedures described below and summarized in Table 4 will be used to obtain the data
necessary for the treatability evaluation.
5.2

Dewatering Study

F
I
N
A
L

The dewatering study will consist of evaluations of filter press, centrifuge, and
gravitational dewatering in a laboratory setting.
5.2.1

Criteria

The dewatering study will focus on determining the following:
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•

The dewatered material must pass the Paint Filter Liquids Test (USEPA
Method 9095A). This test indicates that a material is dry enough for
transportation and disposal in a permitted landfill without violating land disposal
restrictions; and

•

The quality of the effluent as related to the limitations of Hercules’ POTW
discharge permit (Table 3).

5.2.2

Filter Press

Filter presses operate by introducing material into a specified volume and applying
pressure to the volume for a period of time (plate and frame filter press) or by
compressing sludge between two filter cloths and passing the filter cloths through
pressure zones (belt press). In either case, the liquid entrained in the sludge is forced
through the filter media and the dewatered solid is retained. These processes will be
simulated in the laboratory.

F
I

The filter press simulation will consist of testing sludge material in a Baroid unit prior to
conducting the plate and frame filter press simulation. This is due to the reduced
volume of material required to run the Baroid test versus the plate and frame
simulation. If the sludge does not perform favorably in the Baroid test, the plate and
frame simulation may not be conducted.

N

Effluent generated as a result of this testing will be analyzed for TCLP analytes
(Table 1) for characterization purposes and the analytes contained in Hercules’ POTW
discharge permit (Table 3). The dewatered material will be analyzed for the TCLP
analytes (Table 1) and selected analyses contained in Table 2.

A

5.2.2.1

Baroid Test

As part of the bench scale evaluation, a screening test will be conducted on samples
from each area. The Baroid test consists of placing small quantities (200 milliliters or
less) of the samples into Baroid equipment and applying pressure to a maximum of
80 pounds per square inch (psi). The Baroid equipment may be used in conjunction
with various filter media and chemical treatments to obtain an indication of whether or
not that combination of parameters warrants further testing in the recessed chamber
unit, which uses a sample volume approximately 12 times greater than the Baroid.
All types and quantities of filter media and/or chemical treatments will be
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documented so that additional costs can be accounted for in any full-scale operational
estimate.
5.2.2.2

Plate and Frame Simulation

Based on the results of the Baroid tests, filter media and chemical addition
combinations will be selected for analysis by a bench scale recessed chamber unit
consisting of an air-pressurized mixing chamber connected to a single recessed
chamber equipped with filter cloth. The mixing chamber will be gradually pressurized
to 200 psi. This unit simulates full-scale plate and frame filter press operations. The
same chemical additions used during Baroid analyses, if any, will be used for recessed
chamber unit operations.
5.2.2.3

Belt Press

The belt press technology will be tested in the laboratory. In order to promote
flocculation, polymers may be introduced to the composite samples prior to each run
through the belt press. In addition to geotechnical analyses, a qualitative determination
will be made of the generated flocculant’s ability to release from the belt material. If the
sludge material sticks to the belt material, no further evaluation of this technology will
be completed due to concerns of replicating this result during full-scale operations.
5.2.3

I
N

Bench Scale Centrifuge

Centrifuge technology will be used to induce phase separation of the composite
sample solids from the effluent by subjecting the material to increased gravitational
forces. Initial centrifuge simulations will be run without chemical addition. If indicated,
polymer may be added to enhance separation of the sludge and effluent. All types and
quantities of polymer used for enhancement will be documented so that additional
costs can be accounted for in any full-scale operational estimates.
Effluent generated as a result of this testing will be analyzed for the parameters
contained in Hercules’ POTW discharge permit (Table 3) and TCLP parameters for
characterization purposes. The dewatered material will be analyzed for the parameters
described in Section 5.3.4.
5.2.4

F

A
L

Stacking Simulation

In order to evaluate the effectiveness of stacking and gravity draining the material, two
simulations of passive dewatering will be conducted in the laboratory. The first
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simulation will consist of placing 1 gallon of composite sample in an aluminum pan with
drain holes at the bottom. On the fourth day, drainage paths will be introduced in the
partially dewatered material to release the effluent. A solids sample will be collected
and analyzed on the fifth day.
The second passive dewatering simulation will consist of placing a composite sample
into a belt press simulation using Geotube® fabric, instead of filter cloth. The belt press
will be operated at a reduced pressure to replicate pressures produced from
gravitational forces.
5.3

Solidification Study

A sludge solidification study will be conducted to determine if desired characteristics
can be imparted to the sludge through reagent amendments. The solidification study
will consist of mixing raw sludge samples with various reagents in different
percentages. The resultant mixtures will be tested using the procedures described in
Section 5.3.4.
5.3.1

Criteria

The criteria for the solidification study are two-fold:
•

•

F

Solidified material must pass the Paint Filter Liquids Test (USEPA Method 9095A),
which indicates that material is dry enough for disposal in a permitted landfill;
and
The solidified sludge material must have an unconfined compressive strength
(UCS) of 8 psi after 3 days. This criterion will ensure that the solidified material
can support the weight of an engineered cap, if on-site closure is selected as a
final remedy.

5.3.2

Reagent Selection

I
N
A
L

Portland cement, fly ash, and quick lime are commonly used amendments and will be
included in the solidification study. These reagents are typically successful in
solidification for a wide range of constituents due to their effectiveness, ease of use,
ability to scale up from laboratory efforts to field operations, and cost. However,
additional amendments and/or combinations may be required. While guided by
information obtained from ARCADIS’ experience with previous solidification efforts, the
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actual volumetric ratios of soil sample to reagents will be determined during laboratory
mixing based on the behavior exhibited by each material during the mixing process.
The goal of the solidification/stabilization study is to determine an acceptable
amendment mixture for implementation in the field.
5.3.3

Reagent Mix Ratio Design

The solidification/stabilization study will be conducted by mixing various combinations
of Portland cement, fly ash, and quick lime in the ratios shown in Table 5. The
mixtures will be molded into sample cores. The resultant sample cores will be
subjected to compressive strength testing to determine strength characteristics of the
mixture. The solidification study will be conducted as follows:

F
I

•

Samples collected for the solidification study will be containerized as described in
Section 4.3 and submitted to a geotechnical laboratory for analysis;

•

Two control samples from the IB will be containerized in UCS molds. The molded
material will be obtained from the sludge composite samples. The two control
sample locations will be chosen at random and strength tested by ASTM
International (ASTM) Method D2166. These samples will be labeled “IB Control 1”
and “IB Control 2”;

N

Reagents will be added to the remaining sludge collected from each sample
location (Table 5). Four UCS molds will be filled from each resultant mixture.
Each UCS mold will be labeled with the sample location and the percentage of
reagents added by weight followed by “3 days”, “7 days”, “14 days”, or “28 days”;
and

A

Two samples will have UCS molds labeled “3 days”, “7 days”, “14 days”, and
“28 days” and will be analyzed by ASTM Method D2166 (Unconfined Compressive
Strength of Cohesive Soil) at the time interval indicated on the sample label, if
necessary. The remaining UCS samples will be analyzed the third day after they
are molded.

L

•

•

5.3.4

Geotechnical Testing

All testing will be conducted using the procedures listed below, or equivalents
approved by ARCADIS.
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5.3.4.1

Paint Filter Liquids Test

All of the samples will be analyzed by the Paint Filter Liquids Test (USEPA
Method 9095A). This test stipulates that a 100-gram sample of material not release
a drop of liquid within 5 minutes when placed on a 60 x 60 thread-per-inch
(24 x 24 threads per centimeter) mesh paint filter.
5.3.4.2

Moisture Content

F

Moisture content testing will be conducted on raw and treated sludge material. ASTM
Method D2216 will be followed for this testing.
5.3.4.3

Percent and Suspended Solids

Suspended solids testing will be conducted on raw sludge material. ASTM
Method D422 will be followed for this testing. Percent solids will be calculated.
5.3.4.4

Specific Gravity and Bulk Density

Analyses will be conducted by the laboratory to determine the specific gravity and bulk
density of the raw sludge and dewatered/solidified material. ASTM Method D854 or
D5057 will be followed for this testing.
5.3.4.5

Unconfined Compressive Strength

Raw and solidified sludge samples will be submitted to a laboratory for UCS analyses.
The analyses will be performed in accordance with ASTM Method D2166.
6.

I
N
A

Reporting

Upon receipt of the analytical and geotechnical results, a written treatability report will
be prepared to document all field activities, including deviations from the procedures
stated in this work plan, if determined to be necessary due to unexpected site
conditions. Appropriate historical and new data tables, figures, and appendices will be
included in the report to support the findings. The report will conclude by presenting
recommendations for a path forward based on the results of the bench scale study.
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7.
7.1

Project Organization
Project Team Organization

This section of the work plan includes the name, title, and responsibilities of the
supervisory personnel to be utilized in the implementation of the work performed during
this work plan. When warranted, Hercules will ensure only licensed individuals will be
utilized to perform any work or analysis required for this plan. The following personnel
have been designated to perform the work pursuant to the work plan, with
consideration to their extensive expertise in geological, regulatory, field sampling,
Health and Safety, and engineering and construction activities:
7.2

Hercules

The Hercules representative and contact information is as follows:

F
I

Timothy Hassett (Environmental Health & Safety, Project Manager)
Hercules Incorporated
Ashland Hercules Research Center
500 Hercules Road
Wilmington, Delaware 19808-1599
Phone: (302) 995-3456
Fax: (302) 995-3485
Cell: (302) 379-0512
Email: tdhassett@ashland.com
7.3

N
A

ARCADIS

ARCADIS is the consultant of record for Hercules for the development and
implementation of this work plan. ARCADIS, an environmental consulting firm, will
collect surface water and sludge samples, conduct surveys, assemble data, and
prepare the reports identified in this work plan. Samples will be submitted to analytical
and/or geotechnical laboratories as appropriate.
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ARCADIS
10352 Plaza Americana Drive
Baton Rouge, Louisiana 70816
Phone: 225.292.1004
Fax: 225.218.9677
Key project personnel have been assigned specific areas of responsibility. These
responsibilities are described below.

F

Technical Manager
The Technical Manager will be responsible for implementing and directing daily
activities, health and safety, and development of reports. The Technical Manager may
also serve as a liaison to MDEQ and Hercules.
Technical Manager: Craig Derouen, P.E.
ARCADIS
10352 Plaza Americana Drive
Baton Rouge, Louisiana 70816
Phone: 225.292.1004
Fax: 225.218.9677
Email: craig.derouen@arcadis-us.com
Project Quality Assurance Officer
The Project Quality Assurance Officer will be responsible for reviewing reports,
verifying that sampling and analytical operations are carried out according to the
specifications of the project plans and that all quality control protocols are followed.
The Project Quality Assurance Officer or designee will be responsible for
performance and system audits of all field, laboratory, and data reduction/verification
activities and for specifying corrective action as required. The Project Quality
Assurance Officer will also review field QC test results and laboratory operations. In
addition, the Project Quality Assurance Officer will prepare, or direct the preparation of,
QA reports.
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Project Quality Assurance Officer: John Ellis
ARCADIS
10352 Plaza Americana Drive
Baton Rouge, Louisiana 70816
Phone: 225.292.1004
Fax: 225.218.9677
Email: john.ellis@arcadis-us.com
Engineering Reviewer
The Engineering Reviewer will confirm that the scope of services performed
conforms to the requirements of the work plan; review assumptions, and solutions;
review adequacy of the data collection process and quality of data used in any
analyses or evaluation; and confirm that calculations, drawings, logs, etc., have been
checked.
Engineering Reviewer: David R. Escudé, P.E.
ARCADIS
10352 Plaza Americana Drive
Baton Rouge, Louisiana 70816
Phone: 225.292.1004
Fax: 225.218.9677
Email: david.escude@arcadis-us.com
Subcontractors
The following subcontractors are anticipated to be used for implementing this work
plan:
•
•
•
•
•

PSC Reduction Technologies;
Devonian Group, LLC;
TestAmerica Laboratories, Inc.;
Fugro Consultants, Inc.; and
Additional subcontractors to be determined.

F
I
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PSC Reduction Technologies (PSC)
8921 Buzbee Drive
Baton Rouge, Louisiana 70809
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PSC specializes in minimization projects. PSC will perform dewatering analyses on
the IB samples.
Devonian Group, LLC (Devonian)
148-C Easy Street
Lafayette, Louisiana 70506
Devonian is a water well driller licensed by the State of Mississippi. Devonian will
provide vibracoring and sampling services in the IB.
TestAmerica Laboratories, Inc. (TestAmerica)
5102 LaRoche Avenue
Savannah, Georgia 31404
TestAmerica is an analytical laboratory. TestAmerica will perform chemical analyses
on submitted samples.
Fugro Consultants, Inc. (Fugro)
4233 Rhoda Drive
Baton Rouge, Louisiana 70816

F
I
N

Fugro is a geotechnical laboratory. Fugro will perform geotechnical analyses on
submitted samples.
8.

Path Forward

Upon completion of the activities described herein, the characterization data will be
validated and included in a treatability report that will document the bench scale
activities. The treatability report will also evaluate the need for a pilot study. If a pilot
study is determined to be required to test the most successful bench scale
technologies in a field setting, a section will be included in the treatability report
detailing how such a pilot study would be conducted. The results of the pilot study, if
required, will be incorporated into a bid estimate and a closure plan for sludge removal.
The bid estimate will aid in determining an estimated overall cost to implement
potential closure options. The closure plan will be submitted to MDEQ. Upon MDEQ
approval of the closure plan, bid documents, plans, and specifications will be
developed and the bidding process will begin.
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9.

Project Schedule

A project schedule is provided in Table 6. The schedule is dependent upon MDEQ
approval of this document. The activities listed in the schedule progress from MDEQ
approval through field implementation of the forthcoming closure plan.

F
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Table 1.

Parameter

VOCs

Matrix

Method (a)

Container (b)

Preservative

Holding Time (c)

Water

5030, 5032

8260/624

3 x 40-mL vial with
Teflon•lined septum

pH < 2 with HCl, Cool 4°C

14 days

8260/624

3 x 40-mL vial with
Teflon•lined septum

If effervescence is
observed, eliminate HCl
preservative and Cool 4°C

7 days

5035

8260

3 x Encore™ OR
2 x Sodium Bisulfate vial
and 1 x Methanol vial

Cool 4°C

48 hours to preservation for
Encore™, then 14 days to
analysis

Water

3510, 3520 (d)

8270 (Low
Level)/625

2 x 1-L amber G

Cool 4°C (e)

7 days to extraction and
40 days to analysis

Solid

3540, 3550 (d)

8270 (Low Level)

1 x 4-oz or 8-oz G

Cool 4°C

14 days to extraction and
40 days to analysis

Water

3005, 3010

6010/6020/200.7

1 x 1-L HDPE

pH < 2 with HNO3, Cool 4°C

6 months

Solid

3050, 3051

6010

1 x 8-oz G

Cool 4°C

6 months

Water

NA

7470/245.1

1 x 1-L HDPE

pH < 2 with HNO3, Cool 4°C

28 days

Solid

NA

1 x 8-oz G

Cool 4°C

28 days

Solid Waste
Material

1311 for Leach/
3005, 3010

7471
6010 and
7470
(for Leachate)

Cool 4°C

28 days from collection to
Leach; 28 days to analysis
of Leachate

Cool 4°C

14 days from collection to
Leach; 14 days to analysis
of Leachate when
preserved with HCl to
pH < 2

Water

5030, 5032

Solid

SVOCs

Metals (except
Mercury)
Mercury
TCLP Metals
(including
Mercury)

(f)

TCLP VOCs (f)

Analytical

Preparation
Method

Solid Waste
Material

1311 for Leach/
5030

8260 for Leachate

1 x 8-oz wide-mouth G

1 x 4-oz G packed full
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Analytical

Parameter

Matrix

Preparation
Method

TCLP SVOCs (f)

Solid Waste
Material

1311 for Leach/
3510, 3510

Solid Waste
Material

1311 for Leach/
3510, 3520

8270 for Leachate

1 x 8-oz wide-mouth G

Cool 4°C

Solid Waste
Material

1311 for Leach/
3510, 3520

8270 for Leachate

1 x 8-oz wide-mouth G

Cool 4°C

14 days from collection to
Leach; 40 days to analysis
of Leachate
14 days from collection to
Leach; 40 days to analysis
of Leachate

Aqueous Waste

NA

USEPA Region 4
Guidance for
Sulfide

500 mL HDPE

pH > 9 with 2 mL ZnAc and
NaOH, Cool 4°C

7 days

Aqueous Waste

NA

9010/9012/9014
for Cyanide

1 x 1-L HDPE

pH > 12 with NaOH

14 days

Solid Waste
Material

NA

USEPA Region 4
Guidance for
Sulfide

1 x 8-oz wide-mouth G

Cool 4°C

7 days

Solid Waste
Material

NA

9010/9012/9014
for Cyanide

1 x 1-L HDPE

Cool 4°C

Sulfide 7 days

Aqueous Waste

NA

9040

250 mL HDPE

NA

24 hours

Solid Waste
Material

NA

9045

1 x 8-oz wide-mouth G

NA

24 hours

TCLP
Pesticides (f)
TCLP
Herbicides (f)

Reactivity

Corrosivity (pH)

Method (a)

8270 for Leachate

Container (b)

1 x 8-oz wide-mouth G

Preservative

Holding Time (c)

Cool 4°C

14 days from collection to
Leach; 40 days to analysis
of Leachate

Page:
Ashland/OH0300.MS23/T/1/T1-Analytical Testing/egp

2/3

Table 1.

Parameter

Ignitability

(a)

Analytical Testing, Sludge Characterization and Bench Scale Treatability Work Plan,
Hercules Incorporated, Hattiesburg, Mississippi.

Matrix

Analytical

Preparation
Method

Method (a)

Container (b)

Preservative

Holding Time (c)

NA

1010

500 mL G

NA

NA

NA

1010

1 x 8-oz wide-mouth G

NA

NA

Aqueous Waste
Solid Waste
Material

(c)

The 8000 series methods will be used for assessment and remediation; the 600 series methods will be used only for wastewater or storm water
analyses performed in accordance with discharge permits.
Sample volumes may be combined where preservatives are the same and adequate sample volume is supplied to the laboratory. Volumes listed
are based on sample containers and not minimum volumes required for some of the General Chemistry Parameters listed. All other volumes are
minimum volumes required to be submitted to the laboratory.
Maximum holding time allowed from date of collection.

<
°C
G
HCl
HDPE

Less than.
Degrees Centigrade.
Glass.
Hydrochloric Acid.
High Density Polyethylene.

(b)

mL
oz
SVOC
VOC

Milliliter.
Ounce.
Semivolatile Organic Compound.
Volatile Organic Compound.
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Table 2.

Parameter

Geotechnical Testing, Sludge Characterization and Bench Scale Treatability Work Plan,
Hercules Incorporated, Hattiesburg, Mississippi.

Matrix

Preparation
Method

Analytical
Method

Paint Filter Liquids Test

Solid

Not Applicable

USEPA 9095A

Moisture Content
Percent and Suspended
Solids

Solid

Not Applicable

ASTM D2216

Water

Not Applicable

Specific Gravity

Solid

Not Applicable

Bulk Density
Unconfined
Compressive Strength

Solid

Not Applicable

160.2
ASTM
D8564/D5057
ASTM
D8564/D5057

Solid

Not Applicable

ASTM D2166

(a)

Maximum holding time allowed from date of collection.

ASTM
USEPA

ASTM International.
U.S. Environmental Protection Agency.

Container

2 x 5-gallon plastic
bucket
2 x 5-gallon plastic
bucket
2 x 5-gallon plastic
bucket
2 x 5-gallon plastic
bucket
2 x 5-gallon plastic
bucket
2 x 5-gallon plastic
bucket

Preservative

Holding Time (a)

None

None

None

None

None

None

None

None

None

None

None

None
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Table 3.

POTW Discharge Permit Limits, Sludge Characterization and Bench Scale Treatability Work Plan,
Hercules Incorporated, Hattiesburg, Mississippi.

Quantity /
Loading Average
(Monthly Average)

Parameter

Flow Effluent

Quantity /
Loading Maximum
(Daily Maximum)

Report Monthly Average Report Daily Maximum

Discharge Limitations
Quantity /
Quality /
Loading Units
Conc. Minimum

Million Gallons per Day

******

Quality /
Conc. Average

Quality /
Conc. Maximum

Quality /
Conc.

******

******

******

Oil and Grease Effluent
Oxygen Demand, Biochemical,
5-day (20 degrees Celsius) Effluent

******

******

******

******

Report Monthly Average Report Daily Maximum

mg/L

******

******

******

******

Report Monthly Average Report Daily Maximum

mg/L

pH Effluent

******

******

******

5.0 Minimum

******

11.0 Maximum

SU

******
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
Million Gallons per Day

******
******
******
******
******
******
******
******
******
******
******
******
******
******
******
******
******
******
******
******
******
******
******
******
******
******
******
******
******

Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
******

Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
******

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
******

Solids (Total Suspended) Effluent
1,1,1-Trichloroethane Effluent
1,1,2-Trichloroethane Effluent
1,1-Dichloroethane Effluent
1,1-Dichloroethylene Effluent
1,2,4-Trichlorobenzene Effluent
1,2-Dichlorobenzene Effluent
1,2-Dichloroethane Effluent
1,2-Dichloropropane Effluent
1,2-Transdichloroethylene Effluent
1,3-Dichlorobenzene Effluent
1,3-Dichloropropylene Effluent
1,4-Dichlorobenzene Effluent
2-Nitrophenol Effluent
4,6-Dinitro-o-cresol Effluent
4-Nitrophenol Effluent
Acenaphthene Effluent
Anthracene Effluent
Benzene Effluent
Bis(2-ethylhexyl)phthalate Effluent
Carbon tetrachloride Effluent
Chlorobenzene Effluent
Chloroethane Effluent
Chloroform Effluent
Diethyl phthalate Effluent
Dimethyl phthalate Effluent
Di-N-Butyl Phthalate Effluent
Ethyl benzene Effluent
Flow Effluent

******
******
0.064 Monthly Average 0.175 Daily Maximum
0.093 Monthly Average 0.371 Daily Maximum
0.064 Monthly Average 0.172 Daily Maximum
0.064 Monthly Average 0.175 Daily Maximum
0.572 Monthly Average
2.32 Daily Maximum
0.572 Monthly Average
2.32 Daily Maximum
0.525 Monthly Average
1.68 Daily Maximum
0.572 Monthly Average
2.32 Daily Maximum
0.073 Monthly Average 0.193 Daily Maximum
0.414 Monthly Average
1.11 Daily Maximum
0.572 Monthly Average
2.32 Daily Maximum
0.414 Monthly Average
1.11 Daily Maximum
0.190 Monthly Average 0.674 Daily Maximum
0.228 Monthly Average 0.809 Daily Maximum
0.473 Monthly Average
1.68 Daily Maximum
0.055 Monthly Average 0.137 Daily Maximum
0.055 Monthly Average 0.137 Daily Maximum
0.166 Monthly Average 0.391 Daily Maximum
0.277 Monthly Average 0.753 Daily Maximum
0.414 Monthly Average
1.11 Daily Maximum
0.414 Monthly Average
1.11 Daily Maximum
0.321 Monthly Average 0.861 Daily Maximum
324 Monthly Average
0.949 Daily Maximum
0.134 Monthly Average 0.330 Daily Maximum
0.055 Monthly Average 0.137 Daily Maximum
0.058 Monthly Average 0.126 Daily Maximum
0.414 Monthly Average
1.11 Daily Maximum
Report Monthly Average Report Daily Maximum
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Table 3.

POTW Discharge Permit Limits, Sludge Characterization and Bench Scale Treatability Work Plan,
Hercules Incorporated, Hattiesburg, Mississippi.

Quantity /
Loading Average
(Monthly Average)

Quantity /
Loading Maximum
(Daily Maximum)

0.064 Monthly Average
0.055 Monthly Average
0.572 Monthly Average
0.414 Monthly Average
0.572 Monthly Average
0.321 Monthly Average
0.105 Monthly Average
0.055 Monthly Average
6.53 Monthly Average
0.055 Monthly Average
0.058 Monthly Average
0.152 Monthly Average
0.082 Monthly Average
0.076 Monthly Average
0.283 Monthly Average

0.158 Daily Maximum
0.137 Daily Maximum
2.32 Daily Maximum
1.11 Daily Maximum
2.32 Daily Maximum
0.861 Daily Maximum
0.496 Daily Maximum
0.137 Daily Maximum
18.7 Daily Maximum
0.137 Daily Maximum
0.140 Daily Maximum
0.479 Daily Maximum
0.216 Daily Maximum
0.201 Daily Maximum
0.502 Daily Maximum

Parameter

Fluoranthene Effluent
Fluorene Effluent
Hexachlorobenzene Effluent
Hexachlorobutadiene Effluent
Hexachloroethane Effluent
Methyl Chloride Effluent
Methylene Chloride Effluent
Naphthalene Effluent
Nitro-Benzene Effluent
Phenanthrene Effluent
Pyrene Effluent
Tetrachloroethylene Effluent
Toluene Effluent
Trichloroethylene Effluent
Vinyl chloride Effluent

Conc.
mg/L
POTW
SU

Discharge Limitations
Quantity /
Quality /
Loading Units
Conc. Minimum

pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day
pounds per day

******
******
******
******
******
******
******
******
******
******
******
******
******
******
******

Quality /
Conc. Average

Quality /
Conc. Maximum

Quality /
Conc.

Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average
Report Monthly Average

Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum
Report Daily Maximum

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Concentration.
Milligrams per liter.
Publicly Owned Treatment Works.
Standard units.
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Table 4.

Treatability Study Summary, Sludge Characterization and Bench Scale Treatability Work Plan,
Hercules Incorporated, Hattiesburg, Mississippi.

Dewatering Study

Filter Press
- Baroid Test
- Plate and Frame Simulation
- Belt Press

Solidification Study

Reagent Mixing and Testing
- Portland Cement
- Fly Ash
- Quick Lime

Centrifuge
Stacking Simulation
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Table 5.

Note:

Reagent Mix Design, Sludge Characterization and Bench Scale Treatability Work Plan,
Hercules Incorporated, Hattiesburg, Mississippi.

Mixture
Percentage

Reagent

5%
10%
15%
25%
5%
10%

Portland Cement
Portland Cement
Fly Ash
Fly Ash
Quick Lime
Quick Lime

Reagent mixtures will be calculated on a volumetric basis.
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Table 6.

Project Schedule, Sludge Characterization and Bench Scale Treatability Work Plan,
Hercules Incorporated, Hattiesburg, Mississippi.

Activity(1)

1
Month

Length of Time After MDEQ Approval of the Sludge Characterization
and
Work Plan
2
3 Bench Scale Treatability
4
5
6
Months
Months
Months
Months
Months

7-10
Months

Field Characterization Work
Bench Scale and Laboratory
Testing
Submit Characterization and
Treatability Information to MDEQ
Develop Bid Estimate
Develop Closure Plan
Submit Sludge Removal Closure
Plan to MDEQ
Development of Bid Documents
and Plans and Specifications
(Contingent upon MDEQ approval
of Sludge Removal Closure Plan)
Solicitation of Contractor Bids
Contractor Bid Evaluation
Contract Award
Field Implementation of Closure
Plan
(1)

MDEQ

The activities described in this schedule depend upon MDEQ approval of the regulatory strategy and that a pilot study will not be needed.
Mississippi Department of Environmental Quality.
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Appendix A
Potentiometric Map (May 12, 2009)

Appendix B
Previous Sludge Analyses

Appendix C
Field Forms

