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1.0

INTRODUCTION

Tetra Tech has been tasked under contract 103P2117003 with the Greenfield Multistate Trust, LLC
(MST) to develop a modified Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) compliance work plan (CWP) for the inspection and monitoring at the surface impoundments
and groundwater system at the former Kerr-McGee Wood Treating facility (Site) located in Columbus,
Lowndes County, Mississippi. The objective of the CERCLA CWP is to eliminate unnecessary
compliance activities and modify selected ones that were required under the former RCRA hazardous
waste permit and corrective active measures for the Site, while still confirming that the closed surface
impoundments and corrective measures are maintained properly, the groundwater extraction and
treatment system is functioning properly, and the corrective action measures continue to be protective of
human health and the environment.
Tetra Tech evaluated the 2011 activities performed to comply with the RCRA permit and the corrective
action plan to assess the level of effort and services previously provided. In addition, we identified
previous compliance activities that must be continued to comply with CERCLA regulations. Current
RCRA permit and corrective measures compliance activities that were evaluated include the following:








1.1

landfill and Site inspection requirements,
the measurement frequency and number of wells and piezometers where regular water level
measurements are currently conducted,
semi-annual groundwater monitoring procedures,
requirements for hand-bailing monitoring wells when free product is present,
the frequency and number of samples collected to determine the effectiveness of the corrective
measures during groundwater monitoring events and treatment plant operations,
the analytical parameters for samples collected for compliance purposes, and
the compliance reporting requirements for the RCRA permit and corrective action plan.

SITE DESCRIPTION AND ENVIRONMENTAL SETTING

The Site description and environmental setting information presented in Sections 1.1.1 and 1.1.2 below
was originally presented in the Draft System Optimization Study prepared by Tetra Tech for the
groundwater extraction and treatment system, which was submitted to MST for review on April 3, 2012.
(Tetra Tech, 2012.)
1.1.1

Site Description

The Site is located east of the intersection of North 20th Street and North 14th Avenue in Columbus,
Mississippi. The property consists of five parcels covering a total area of approximately 90 acres; the
property is divided into two sections by North 14th Avenue. The Site is bounded by a church, and
residential, and commercial properties to the north; a cemetery to the south; railroad tracks to the east; and
a school and residential properties to the west.
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The Site was a wood treating facility from 1928 until 2003; the facility produced pressure-treated railroad
products including wooden cross ties, switch ties, and timbers. Wood treatment chemicals included
pentachlorophenol, creosote, and creosote coal tar solutions.
The facility is closed and all major buildings and process structures formerly located on the property have
been decommissioned and dismantled, with the exception of a metal storage building that now houses the
groundwater treatment system and a wooden office building located near the western Site entrance.
Other remaining structures on the property include two closed surface impoundments that were formerly
used to treat wastes and wastewater, concrete slabs and foundations, several rail spurs, the aboveground
portions of the groundwater extraction system, and monitoring wells. Access to the property is limited by
a cyclone fence that surrounds the entire perimeters of the main Site and the Pine Yard.
1.1.2

Site Geology/Hydrogeology

The Site is underlain by unconsolidated alluvial sediments consisting of a downward coarsening sequence
of interbedded clay, silt, sand, and gravel to a depth of approximately 25 feet. These sediments were
deposited by Luxapallila Creek, which is now located one-half mile east of the Site. Underlying the
alluvial deposits is the lower permeability Eutaw Formation, which consists of fine silty sand. The contact
between the upper alluvial sands and gravels and the underlying Eutaw Formation is an erosional surface.
Based on reported slug-test and aquifer-test data, the upper part of the Eutaw Formation is less permeable
than the alluvial deposits at the Site.
Two distinct aquifers underlie the Site; the uppermost alluvial aquifer and the deeper Eutaw aquifer. The
water table occurs in the alluvial aquifer; the saturated zone is generally about 20 feet thick and is subject
to seasonal fluctuations. The average depth to water in the alluvial aquifer is approximately 5 feet below
ground surface. The natural groundwater flow direction in the alluvial aquifer at the Site is southeast. The
groundwater flow velocity of the alluvial aquifer is approximately 40 feet per year, based on an average
hydraulic conductivity (2.33 feet/day) measured from slug tests and a pumping test; an average gradient
of 0.009 feet per foot; and, an assumed effective porosity of 0.2.
The upper part of the Eutaw Formation, the Tombigbee Sand Member, contains finer grain sizes and
greater silt content that the rest of the aquifer and produces little water. The depth of Eutaw Site wells
ranges from 48 to 53 feet below ground surface and the static water levels range from 6 to 13 feet below
ground surface. The groundwater flow direction of the Eutaw aquifer is southeast with an average
gradient of 0.01 feet per foot. The alluvial and Eutaw aquifers are interconnected because no continuous
layer of significantly lower hydraulic conductivity separates the two aquifers throughout the 2-mile radius
from the Site.
1.1.3

Regulatory Status of the Site

Prior to 1986, two surface impoundments were used for the storage, treatment, and ultimate disposal of
creosote and pentachlorophenol (PCP), wastewater, and sludges from the wood treating operations.
Sludge, which formed at the bottom of the impoundments from the carryover of creosote, was classified
as EPA hazardous waste K001-bottom sediment sludge from the treatment of wastewaters from wood
preserving processes that use creosote and/or PCP.
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Closure of the impoundments began in 1986 and was completed in 1987. Closure activities were
conducted by Kerr-McGee in accordance with requirements of the Bureau of Pollution Control (MBPC)
of the Mississippi Commission on Environmental Quality, now known as Mississippi Department of
Environmental Quality (MDEQ).
In 1989, Kerr-McGee entered into a consent order with the MBPC that required the submittal of a RCRA
Part B Post-Closure Permit Application for the surface impoundments. The permit application, which
also included a proposed system for recovery of creosote from the subsurface, was approved and
Hazardous Waste Permit No. HW-90-329-1 was issued on September 1, 1990. On August 1, 1995, EPA
issued a Hazardous and Solid Waste Amendments Permit which required that Kerr-McGee perform a
RCRA facility investigation (RFI) at the property for 15 Solid Waste Management Units. As a result of
this RFI, interim corrective measures that included a modified groundwater extraction and treatment
system were implemented at the Site. The locations of the closed surface impoundment, groundwater
extraction system components, and compliance monitoring wells are presented on Figure 1 (originally
presented in the Second Half 2011 Corrective Action Effectiveness Report, Former Wood Treating
Facility, Columbus, Mississippi prepared by AquAeTer in 2012 [AquAeTer, 2012]). On June 11, 2001, a
modification to Hazardous Waste Permit No. HW-90-329-1 was issued by MDEQ that incorporated
operation, maintenance, and compliance monitoring requirements for the closed surface impoundments
and interim corrective measures. This permit expired on May 31, 2011 and has not been re-issued. (State
of Mississippi, 2001).
The Site was added to the National Priorities List (NPL) effective on September 16, 2011 and operation
and maintenance, compliance monitoring, and inspections of the closed surface impoundments and the
groundwater extraction and treatment system are now subject to the applicable requirements of CERCLA,
with the U.S. EPA as the lead regulatory agency.
1.1.4

Extent of Non-Aqueous Phase Liquids (NAPL) and Dissolved-Phase Plume

Soil and groundwater investigations indicate two main contaminant source areas: the former process area
and the former loading and unloading areas near the former black tie storage area. The plumes, present
only in the alluvial aquifer, consist of free creosote and dissolved-phase constituents. The dissolved-phase
plume consists primarily of polynuclear aromatic hydrocarbons (PAHs) and PCP. NAPL extends over
approximately 9 acres. The NAPL tends to be thickest in the erosional depressions of the Eutaw surface.
The plume attributed to the former process area and closed surface impoundment extends to the south and
east, in the direction of groundwater flow. Both the NAPL and dissolved-phase plume extend off-site
south of the former process area. The NAPL in the former black tie storage area appears to be entirely
within the Site boundary. The dissolved-phase plume extends southeast of the former black tie storage
area and appears to be contained on site. NAPL has also been identified in one well downgradient of the
former pine yard area, the extent of the dissolved-phase plume around this localized NAPL has been
defined. The current extents of the NAPL and dissolved-phase plumes (based on naphthalene
concentrations) are shown on Figures 2 and 3, respectively.
1.1.5

Groundwater and NAPL Extraction System

Containment and recovery of impacted groundwater and NAPL is achieved with the combination of
pumped recovery wells and trenches. As depicted on Figure 1, three containment and collection trenches
with recovery sumps (MH-1, MH-2, and MH-3) are used as hydraulic barriers and capture both NAPL
3
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and dissolved-phase constituents. Two trenches, located off-site just to the south of the former process
area, capture impacted groundwater and NAPL from the contaminant source located near the former
process area. The third trench is located downgradient of the former black tie storage area and is designed
to capture impacted groundwater and product from this area. Ten alluvial recovery wells currently are
also used for groundwater and NAPL extraction. Seven recovery wells are located near the former
process area and three recovery wells are located near the former black tie storage area. The collection
trenches, recovery sumps, and recovery wells are shown on Figure 1 (originally presented in AquAeTer
2012.)
An average total extraction rate of approximately 36 gallons per minute has been calculated for the
extraction system, based on the volume of effluent discharged to the city publicly owned treatment works
(POTW) from January through June 2011. The volume of groundwater and NAPL extracted from
individual trenches and recovery wells is unknown as none of the extraction locations have flow meters.
The system is augmented with periodic manual recovery of NAPL from up to 18 wells.
The inferred cones of depression caused by the extraction system are indicated by the potentiometric
surface of the alluvial aquifer, shown on Figure 4 (originally presented in AquAeTer 2012. Note that
some recovery well elevations shown on Figure 4 are identified as questionable.).
1.1.6

Treatment System Components and Routine Operation

Groundwater is treated on site by physical separation of NAPL from water; the water is then discharged
to the Columbus Light and Water wastewater sewer system. Groundwater and product extraction began
in 1990; the groundwater treatment system was modified in 2003. The current system includes three
17,000-gallon tanks and one 31,800-gallon tank which are used for oil-water separation and settlement of
NAPL. The water is discharged to the sewer system in compliance with the Mississippi Wastewater
Discharge Permit No. MSP090021. The separated NAPL is collected in a 17,000-gallon NAPL storage
tank and periodically transported off-site for recycling. Over 206 million gallons of impacted
groundwater and NAPL have been recovered and treated since installation of the recovery system.
Operation and maintenance activities for the system are performed by a part-time operator and include
recording effluent flow readings; re-priming, cleaning, and fixing recovery well pumps, as needed;
checking and cleaning the high- and low-level indicators at the recovery wells; manual measurement of
NAPL thickness in monitoring wells and piezometers; and, manual collection of NAPL from wells and
piezometers with greater than 0.1 foot NAPL. The POTW discharge permit for the treated groundwater
requires: (1) the recording of system flow readings on a daily basis; (2) the weekly measurement of pH
and total phenol by test kits; and, (3) the collection of two effluent samples per month that must be
analyzed at a laboratory for total phenols and oil & grease.

2.0

PREVIOUS INSPECTION AND COMPLIANCE REQUIREMENTS

The existing groundwater extraction and treatment system that was previously operated under the RCRA
permit corrective measures will continue to be operated during CERCLA remedial investigation and
feasibility study activities at the Site. The system may also be incorporated into the selected remedy for
the Site. Tetra Tech recommends modifying the compliance monitoring procedures for the system to
4
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comply with applicable requirements for performance monitoring of groundwater treatment systems at
Superfund sites with contaminated groundwater, as presented in EPAs December 1988 Guidance on
Remedial Actions for Contaminated Ground Water at Superfund Sites, OSWER Directive 9283.1-2. (EPA,
1988).
RCRA monitoring requirements consist of three, categories: detection monitoring, compliance
monitoring, and corrective action monitoring.


Detection monitoring is used to determine if a release to ground water has occurred.



When a release has occurred, compliance monitoring is used to determine if any groundwater concentration standards have been exceeded.



Corrective action monitoring is used when the ground-water protection standard has been
exceeded and corrective action is implemented. Corrective action monitoring establishes the
effectiveness of measures taken to remediate ground water.

At a Superfund site with contaminated ground water, it has already been determined that a ground-water
remediation decision must be made. Therefore, RCRA's detection monitoring and compliance monitoring
requirements are not generally relevant and appropriate. However, RCRA corrective action monitoring
requirements may be applicable or relevant and appropriate. (EPA 1988)
Under RCRA, a corrective action program is implemented if a release above the ground-water protection
standard is confirmed. The corrective measures options under RCRA include removal or treatment in
place of any hazardous constituents that exceed RCRA’s established concentration limits. RCRA requires
a corrective action program that prevents hazardous constituents from exceeding concentration limits at
the compliance point–-generally the boundary of the waste management area–-if any concentration level
exceeds the ground-water protection standard. Consistent with statutory mandates, the Superfund cleanup
goal, on the other hand, is to attain risk-based standards within the area of attainment--the area that
encompasses the entire contaminant plume beyond the boundaries of any waste managed in place as part
of the final remedy. Therefore, the area of the plume to be remediated under Superfund is consistent with
the area of the plume to be remediated under RCRA. (EPA, 1988)
In addition to requiring a corrective action program, RCRA requires that a ground-water monitoring
program be implemented to demonstrate the effectiveness of the corrective action. RCRA corrective
action measures may be terminated when ground-water monitoring data demonstrate that the contaminant
levels are below the ground-water protection standard for a period of 3 years. Under Superfund,
requirements for evaluating the effectiveness of a remedy are site-specific and must demonstrate that
cleanup levels are achieved or are protective of human health and the environment. This is generally
consistent with the RCRA requirements.(EPA 1988).
The scope of work for compliance monitoring when the RCRA permit was in effect included conducting
two, semi-annual groundwater monitoring events and one, engineering inspection per year, with
preparation of reports required for compliance with the RCRA hazardous waste permit for the closed
surface impoundments. The scope of work also included either weekly or monthly hand bailing of wells
found to have free product present during the semi-annual monitoring events, as required by the RCRA
permit.
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The following sections describe the compliance monitoring and inspection procedures used under the
former RCRA permit. After each section, a subsection describing the recommended modifications and
the justification for the changes has been included. A summary of the modified compliance monitoring
scope of work is presented in Section 3.
2.1

MONITORING WELL WATER LEVEL AND FREE PRODUCT EVALUATION

Under the RCRA compliance monitoring procedures, the monitoring wells were unlocked, opened, and
inspected for any defects and a photoionization detector or flame ionization detector was used to monitor
the wellheads for volatile organic compounds. A graduated interface probe was used to determine if
dense non-aqueous phase liquid (also referred to as “free product”) was present in the water columns of
the wells. The interface probe was decontaminated after each measurement. A weighted, graduated cord
was used to measure the depth of each well and the thickness of the free product, if present. Field
activities and measurements were documented in accordance with the requirements of the RCRA permit
and its attached Sampling and Analysis Plan.
2.1.1

Recommended Modifications

Tetra Tech does not recommend any changes to the procedures previously used to measure groundwater
levels or free product thickness, when present. Tetra Tech does recommend that water level and free
product thickness measurements be conducted quarterly for at least one year to determine if seasonal
fluctuations occur.
2.2

MONITORING WELL SAMPLING WHEN NO FREE PRODUCT IS PRESENT

Groundwater monitoring to determine the effectiveness of the groundwater extraction and treatment
system was conducted semi-annually under the RCRA permit. The RCRA permit classified Site
groundwater monitoring wells as one of the following:






compliance monitoring wells,
upgradient monitoring wells,
boundary control wells,
deep monitoring wells,
effectiveness wells.

Table 1 identifies the individual wells assigned to each category. The wells were sampled according to
the frequency and analytical parameters presented in Table 2.
Under RCRA compliance monitoring procedures, only monitoring wells with no free product present
were sampled during the semi-annual monitoring events. For such wells, the monitoring wells were
purged prior to sampling using hand bailing, with a minimum of three well volumes removed during
purging at each well. In addition, purging was continued until the measurements for field parameters of
pH and temperature, (measured using field test kits) had stabilized. The purged water was collected in
covered buckets, and was later transported to the groundwater treatment plant and emptied into the
system.
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Groundwater samples were collected by filling the appropriate sample containers for the analyses to be
requested, using a hand bailer to remove the groundwater from the wells. This method was also used to
fill any extra containers needed for the required QA/QC samples. Once groundwater samples had been
collected, the appropriate documentation (sample labels, chains-of-custody, etc.) was completed and the
samples were packaged in coolers on ice for shipment to the analytical laboratory. The Site was restored
to pre-sampling conditions and the field crew demobilized from the Site. Field activities and
measurements were documented in accordance with the requirements of the RCRA permit and its
attached Sampling and Analysis Plan.
2.2.1

Recommended Modifications

Tetra Tech recommends that semi-annual groundwater monitoring should continue at the Site. Based on
an examination of the NAPL and dissolved phase plumes, it does not appear that any of the monitoring
wells previously sampled for compliance monitoring purposes should be dropped from the semi-annual
monitoring list. However, the groundwater sampling methods previously used for compliance monitoring
are outdated and should be modified to include the latest accepted methods, which will conform with the
sampling methods planned for groundwater sampling during the CERCLA remedial investigation at the
Site.
Tetra Tech recommends collection of groundwater samples using procedures that comply with the EPA
Region 4 SESD Field Branches Quality System and Technical Procedure for Groundwater Sampling,
SESDPROC-301-R2. We recommend that field measurement parameters be collected in accordance with
the EPA Region 4 SESD Field Branches Quality System and Technical Procedures for Field
Measurements, SESDPROC-100-R2, SESDPROC-101-R2, SESDPROC-102-R3, and SESDPROC-103R2. These sampling procedures conform with the sampling procedures to be used during the remedial
investigation of the Site under CERCLA.
Under SESD procedures, groundwater samples will be collected using a peristaltic pump, or equivalent,
and dedicated Teflon tubing. During sampling, the pump will be positioned at the midpoint of the
screened interval for each well sampled. Each well will be purged and groundwater parameters, including
pH, specific conductivity, temperature, and turbidity, will be measured. Once the groundwater parameter
measurements have stabilized (to within 10 percent), the sample will be collected.
2.3

HAND BAILING AT MONITORING WELLS WITH FREE PRODUCT PRESENT

Under the RCRA permit compliance monitoring requirements, monitoring wells with a free product
thickness of greater than 0.10 feet were hand bailed once a week with a disposable bailer to remove as
much of the free product as possible. Monitoring wells with a free product thickness of less than 0.10 feet
were hand bailed once a month with a disposable bailer to remove as much of the free product as possible.
One monitoring well with free product present was left untouched, with the free product thickness in this
well measured once a week to monitor fluctuations. The free product/water mixture was collected in
covered buckets, and later transferred to the groundwater treatment plant and emptied into the treatment
system. Hand bailing in the subject wells was to continue until no free product was detected, at which
time the wells were to be purged and sampled in accordance with the requirements of the RCRA permit
and its attached Sampling and Analysis Plan
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2.3.1

Recommended Modifications

Hand bailing of monitoring wells with free product present was apparently implemented to supplement or
assist with free product removal performed by the groundwater extraction and treatment system.
However, based on estimates of the size and location of the free product plume at the Site prepared by
Tetra Tech during a 2012 system optimization study of the treatment system, hand bailing has little to no
measurable effect on the amount or location of free product still present in the subsurface. Therefore,
Tetra Tech recommends that hand bailing of wells with free product present should be discontinued,
although quarterly monitoring of groundwater elevations and free product thickness at monitoring wells
and piezometers at the Site should continue.
2.4

MANAGEMENT OF INVESTIGATION DERIVED WASTE (IDW)

Under RCRA compliance monitoring procedures, the purged water from groundwater monitoring
activities was collected in covered buckets, and was later transported to the groundwater treatment plant
and emptied into the system.
2.4.1

Recommended Modifications

Tetra Tech recommends that IDW management under CERCLA be conducted in accordance with
applicable regulations and EPA Region 4 SESD Field Branches Quality System and Technical Procedure
for Management of IDW, SESDPROC-202-R2 and with EPAs January 1992 Guide to Management of
Investigation-Derived Waste,”OSWER Directive 9345.3-03FS. (EPA, 1992) This will be consistent with
IDW management procedures to be used for management of IDW generated during CERCLA remedial
investigation field activities to be conducted at the Site.
IDW generated during compliance monitoring will generally consist of disposable latex gloves, boot
covers, plastic bags, cord used to measure free product thicknesses, and Tyvek. These items are used
mainly for sample collection, to prevent cross-contamination, and to provide personnel protection and
sanitary conditions during sampling. If contact with concentrated wastes occurs, disposable gear and
sampling supplies will be secured on site in a 55-gallon drum until sample analytical results are received.
IDW will also consist of water from the decontamination of sampling equipment and purge water from
monitoring well sampling. Purge water from monitoring well development and sampling activities will
be collected in covered buckets and later emptied into the onsite groundwater treatment system. IDW
consisting of decontamination water will be drummed and staged on site until sample analytical results
are received. If analytical data reveal contamination at levels that require special handling, these wastes
will be disposed of by a licensed transport and disposal firm. Otherwise the drummed water will be
disposed in the onsite groundwater treatment system. Tetra Tech will make every effort to profile drum
contents, procure a transport and disposal firm, and remove the drums from the Site before demobilizing;
however, if necessary, up to 3 months will be allowed to complete the drum profile and procure a
transport and disposal firm.
If, in the best professional judgment of the field team leader, disposable IDW can be deemed or rendered
nonhazardous, disposable IDW will be double-bagged and deposited in an industrial waste container as
directed in the IDW Management Guidance (EPA, 1992).
IDW generated from equipment
decontamination and monitoring well installation, development, and sampling that is determined to be
8
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nonhazardous will be disposed of by an approved disposal firm in accordance with applicable regulations
and EPA Region 4 SESD Field Branches Quality System and Technical Procedure for Management of
IDW, SESDPROC-202-R2.
2.5

INSPECTIONS

Under the RCRA permit, the closed impoundments were inspected annually in accordance with the
RCRA permit requirements by a Professional Engineer registered in the State of Mississippi. The
monitoring wells were inspected semi-annually by the Mississippi Professional Engineer and the wells
were also inspected by the field sampling team during each semi-annual monitoring event. The other
inspections required in the RCRA permit, including regular inspection of the groundwater extraction
system, were conducted as part of the groundwater system operations and maintenance activities.
Inspection requirements under the RCRA permit are summarized in Table 3.
2.5.1

Recommended Modifications

Tetra Tech recommends that the requirement for semi-annual inspection of the monitoring wells by a
Mississippi Professional Engineer be eliminated, since the wells are also inspected semi-annually by an
experienced field geologist during semi-annual groundwater compliance monitoring. The field geologist
can complete an inspection form for the wells during each semi-annual event, which can be included in
the corresponding monitoring reports, along with any recommendations for maintenance.
Tetra Tech does not recommend that any of the other inspection requirements for the surface
impoundments, groundwater monitoring wells or extraction system be changed at this time. However, if
changes to the extraction system are implemented as a result of recommendations presented in the System
Optimization Study (Tetra Tech 2012), then the extraction system inspection requirements may require
modification.
2.6

REPORTING

Two reports were prepared each year to report the results of inspections and semi-annual groundwater
monitoring activities; a “First Half Corrective Action Effectiveness Report” which was submitted to
MDEQ on or before October 1 of the calendar year during which the first semi-annual sampling event
was conducted, and a “Second Half Corrective Action Effectiveness Report,” which was submitted to
MDEQ on or before April 1 of the calendar year following the second yearly semi-annual sampling event.
Reports prepared under this task contained the following:








A discussion of the background information pertaining to the Site.
A description of the field activities performed.
A summary of the samples collected and the analytical tests performed.
Analytical results and summary tables.
A discussion of the analytical results.
Groundwater potentiometric maps.
Plume maps showing the latest levels of contamination.
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2.6.1

Results of the any inspections performed during the subject period on the closed impoundments,
monitoring wells, and groundwater extraction system, as appropriate.
Recommendations for future activities.
Recommended Modifications

Tetra Tech recommends that semi-annual sampling continue under CERCLA until the final Record of
Decision (ROD) is promulgated. We recommend sampling in late May to early June for the first event,
with a report due to EPA and MDEQ by October 31. We recommend the second sampling event occur in
late November or early December, with a report due to EPA and MDEQ by April 30 of the following
calendar year. This frequency should be modified to conform with the reporting requirements for
CERCLA once the ROD is finalized.
Tetra Tech recommends that the same general report components continue to be included in CERCLA
compliance reports for the closed surface impoundments and the extraction and treatment system until a
ROD is finalized for the Site, at which time compliance monitoring results will be integrated into the
reporting requirements for the Site under CERCLA. However, we recommend that separate figures,
similar to Figures 3 and 4 in this work plan, be prepared for NAPL plumes and for dissolved phase
contaminant plumes. In addition, Tetra Tech also recommends that the analytical results should be
evaluated and discussed using Maximum Contaminant Levels (MCLs), Residential Screening Levels
(RSLs), and Method Detection Limits (MDLs).
The RCRA permit evaluated analytical results for contaminants of concern using only MCLs and MDLs
(when no MCL had been established). However, during the CERCLA remedial investigation, RSLs will
be used as the preliminary clean-up goals until a baseline risk assessment has been completed. Therefore,
during compliance monitoring for the groundwater system, Tetra Tech recommends that when available,
RSLs should be used when no MCL has been established, and MDLs will only be used when no MCL or
RSL is available. Table 4 presents a summary of the groundwater contaminants of concern and
corresponding RSLs, MDLs, and MCLs for each contaminant, with the recommended compliance limit
for each highlighted in yellow. These maximum contaminant concentrations should be modified to
conform with the Site clean-up goals that will be established during the baseline risk assessment that will
be completed during the CERCLA remedial investigation and feasibility study for the Site. Table 5
presents the recommended sample nomenclature, handling, and analytical requirements for CERCLA
compliance monitoring.

3.0

MODIFIED SCOPE OF WORK

The following sections summarize the CERCLA compliance requirements recommended for the closed
surface impoundments and the groundwater extraction and treatment system.
3.1

MONITORING WELL WATER LEVEL AND FREE PRODUCT EVALUATION


The monitoring wells will be unlocked, opened, and inspected for any defects. A photoionization
detector or flame ionization detector will be used to monitor the wellhead for volatile organic
compounds.
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3.2

A graduated interface probe will be used to determine if dense non-aqueous phase liquid (also
referred to as “free product”) is present in the water column. The interface probe will be
decontaminated after each measurement.
A weighted, graduated cord will be used to measure the depth of the well and the thickness of the
free product, if present.
MONITORING WELL SAMPLING – NO FREE PRODUCT PRESENT






3.3

The monitoring wells will be purged prior to sampling using the EPA Region 4 low-flow
methodology. Purging will continue until the measurements for field parameters of pH,
temperature, conductivity, and turbidity have stabilized.
The purge water will be collected in covered buckets, and will later be transferred to the
groundwater treatment plant for disposal.
Groundwater samples will be collected by filling the appropriate sample containers for the
analyses to be requested. This will include any extra containers need for the required QA/QC
samples.
Once groundwater samples have been collected, the appropriate documentation (sample labels,
chains-of-custody, etc.) will be completed and the samples will be packaged in coolers on ice for
shipment to the analytical laboratory. The Site will be restored to pre-sampling conditions and
the field crew will demobilize from the Site.
INSPECTIONS




3.4

The closed impoundments will be inspected annually by professional engineer registered in the
state of Mississippi.
The monitoring wells will be inspected semi-annually by an experienced field geologist during
the groundwater sampling events.
The groundwater extraction system will be inspected according to the scheduled established as
part of the operations and maintenance task.
IDW MANAGEMENT







If contact with concentrated wastes occurs, disposable gear and sampling supplies will be secured
on site in a 55-gallon drum until sample analytical results are received.
Purge water from monitoring well development and sampling activities will be collected in
covered buckets and later emptied into the onsite groundwater treatment system.
IDW consisting of decontamination water will be drummed and staged on site until sample
analytical results are received. If analytical data reveal contamination at levels that require
special handling, these wastes will be disposed of by a licensed transport and disposal firm.
Otherwise the drummed water will be disposed in the onsite groundwater treatment system.
If, in the best professional judgment of the field team leader, disposable IDW can be deemed or
rendered nonhazardous, disposable IDW will be double-bagged and deposited in an industrial
waste container as directed in the IDW Management Guidance (EPA, 1992). IDW generated
from equipment decontamination and monitoring well sampling that is determined to be
nonhazardous will be disposed of by approved licensed disposal firm in accordance with
applicable regulations and EPA Region 4 SESD Field Branches Quality System and Technical
Procedure for Management of IDW, SESDPROC-202-R2.
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3.5

REPORTS












4.0

Tetra Tech recommends that semi-annual sampling continue under CERCLA until the final ROD
is promulgated. We recommend sampling in late May to early June for the first event, with a
report due to EPA and MDEQ by October 31. We recommend the second sampling event occur
in late November or early December, with a report due to EPA and MDEQ by April 30 of the
following calendar year. This frequency should be modified to conform with the reporting
requirements for CERCLA once the ROD is finalized.
A discussion of the background information pertaining to the Site.
A description of the field activities performed.
A summary of the samples collected and the analytical tests performed.
Analytical results and summary tables.
A discussion of the analytical results, including an evaluation of compliance based on a
combination of MCLs, RSLs, and MDLs.
Groundwater potentiometric maps.
Plume maps should the latest levels of contamination, with separate figures for the NAPL plume
and the dissolved phase plume.
Results of the inspections performed on the closed impoundments, monitoring wells, and
groundwater extraction system, as appropriate.
Recommendations for future activities.
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FIGURES
Figure 1: Well Location Map
Figure 2: Maximum Observed NAPL Extent
Figure 3: Alluvial Formation 2011 Maximum Naphthalene Concentration
Figure 4: Potentiometric Surface Map, Alluvial Formation, November 14-15, 2011
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TABLES
Table 1: Description of Wells
Table 2: 2011 Semi-Annual Groundwater Sampling and Analysis
Table 3: RCRA Permit Inspection Frequency
Table 4: Maximum Concentrations for Contaminants of Concern
Table 5: Sampling Nomenclature, Handling and Analytical Information
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TABLE 1: WELL DESCRIPTIONS AND IDENTIFICATION NUMBERS

DESCRIPTION
Compliance Monitoring Wells
Upgradient Monitoring Well

Boundary Control Wells

Deep Monitoring Wells

Effectiveness Wells

WELL ID
CMW-6
CMW-7
CMW-8
CMW-1AR
CMW-14
CMW-16
CMW-26
CMW-28
CMW-29
CMW-30
CMW-51
CMW-56
CMW-57
CMW-60
CMW-65
CME-3
CME-5
CME-6
CME-7
CME-8
CMW-3R
CMW-11R
CMW-19R
CMW-24
CMW-27
CMW-61
CMW-66
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TABLE 2: 2011 SEMI-ANNUAL GROUNDWATER SAMPLING FREQUENCY AND ANALYTICAL REQUIRMENTS

Analytical List

Groundwater
Protection Standard
(GPS) List
Acenaphthylene
Naphthalene
Total phenols
Modified Appendix
IX List
Totals

Sampling Frequency During Even Years
June
December
5 deep wells
5 deep wells
1 background well
1 background well
3 compliance wells
3 compliance wells
18 boundary control wells
18 boundary control wells
7 effectiveness wells

Sampling Frequency During Odd Years
June
December
5 deep wells
5 deep wells
1 background well
1 background well
3 compliance wells
3 compliance wells
18 boundary control wells
18 boundary control wells

7 effectiveness wells

None Required

7 effectiveness wells

7 effectiveness wells

None Required

1 effectiveness well

None Required

1 effectiveness well

27 GPS List wells
7 Three Compound List wells

34 GPS List wells
1 Modified Appendix IX well

27 GPS List wells
7 Three Compound List wells

27 GPS List wells
7 Three Compound List wells
1 Modified Appendix IX well
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TABLE 3: RCRA PERMIT INSPECTION FREQUENCY REQUIREMENTS

INSPECTION ITEM
General Area
Groundwater Monitoring Wells
Security
Engineering Survey
Significant Storm Events
Maintenance Item
Erosion/Subsidence Backfill
Gravel Replacement
Remedial Maintenance

INSPECTION FREQUENCY
3 times/week
3 times/week
3 times/week
Once per year
As Needed
Frequency
As Necessary
As Necessary
As Necessary
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TABLE 4: CERCLA GROUNDWATER COMPLIANCE REQUIREMENTS
MAXIMUM CONCENTRATIONS FOR CONTAMINANTS OF CONCERN

CAS Number

RSL
Tap water
(µg/L)

MCL
(µg/L)

0.39

RCRA
Permit GPS
(µg/L)
5.01

Benzene

71-43-2

2,3,4,6-Tetrachlorophenol

58-90-2

170

2.0

NA

2,4,6-Trichlorophenol

88-06-2

3.5

1.0

NA

2,4-Dimethylphenol

105-67-9

270

3.0

NA

2,4-Dinitrophenol

51-28-5

30

10.0

NA

2-Chlorophenol

95-57-8

71

1.0

NA

4-Chloro-3-methylphenol

59-50-7

NA

MDL

NA

Acenaphthylene

208-96-8

NA

MDL

NA

Benzo(a)anthracene

56-55-3

0.029

MDL

NA

Benzo(a)pyrene

50-32-8

0.0029

0.21

0.2

Benzo(b)fluoranthene

205-99-2

0.029

MDL

NA

Analyte

117-81-7

0.071

6.0

6.0

Carbazole

86-74-8

NA

MDL

NA

Dibenzo(a,h)anthracene

53-70-3

0.0029

MDL

NA

Fluoranthene

206-44-0

630

1.0

NA

Indeno(1,2,3-cd)pyrene

193-39-5

0.029

MDL

NA

Naphthalene

91-20-3

0.14

MDL

NA

CAS
CERCLA
EPA
GPS
MCL
MDL
µg/L
NA
RSL

1

Pentachlorophenol

87-86-5

0.17

1.0

1.0

Phenanthrene

85-01-8

NA

MDL

NA

Phenol

108-95-2

4,500

1.0

1330-20-7

190

10,000

0.045

10

Chromium

7440-47-3

NA

1001

NA

15

10,000

1

7440-38-2

7439-92-1

NA
1

Arsenic

Lead
1

1

Bis(2-ethylhexyl)phthalate

Total xylene

Notes:
100

5.0

1

10
100
15

Highlighted values are maximum contaminant concentrations for CERCLA compliance monitoring
Value represents Maximum Concentration Limits, all other GPS are Method Detection Limits
Chemical Abstracts Service
Comprehensive Environmental Response, Compensation, and Liability Act
U.S. Environmental Protection Agency
Groundwater Protection Standards
Maximum Concentration Limits web address:
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm
Method Detection Limit
Micrograms per liter
Not Available
EPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2011.
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TABLE 5: CERCLA GROUNDWATER COMPLIANCE MONITORING
SAMPLE NOMENCLATURE, HANDLING, AND ANALYTICAL INFORMATION
Sample Number

CC-TB-##

Rationale

Sample Type

Trip blank (aqueous)

CC-FB-##

Field blank (aqueous)

CC-EB-##

Equipment rinsate
blank (aqueous)

CC-XXXX-MX-

MS/MSD

CC-XXXX-MX- DUP

Field duplicates

Determine the existence and magnitude of
contamination resulting from laboratory or field
activities. One water trip blank will be submitted
with each sample shipment for analysis of VOCs.
Measure of analyte concentration in the aqueous
media used to decontaminate equipment in the
field (if necessary). One field blank for every lot
of water used.
Determine whether decontamination procedures
adequately clean equipment. One equipment
rinsate blank will be submitted for each type of
sampling equipment used.
QA/QC sample to provide information about the
effect of each sample matrix on the sample
preparation procedures and measurement
methodology. One MS/MSD sample will be
designated for every 20 groundwater samples
collected and will be included in each sample
shipment.
Measure both field and laboratory precision.
One duplicate sample will be collected for every
20 groundwater samples collected and will be
included in each sample shipment.

Notes:
##
CC
DUP
FB
ID
MS/MSD
QA/QC
TB
VOC
XXXX

=
=
=
=
=
=
=
=
=
=

Sample Number
CERCLA Compliance
Duplicate
Field rinsate blank
Identification
Matrix spike/matrix spike duplicate
Quality assurance/quality control
Trip blank
Volatile organic compound
Station ID
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TABLE 5: CERCLA GROUNDWATER COMPLIANCE MONITORING
SAMPLE NOMENCLATURE, HANDLING, AND ANALYTICAL INFORMATION

Analytical
Parameter

Parameter:
To Be
Noted On
Matrix
Chain-OfCustody
Records

Analytical
Method

Number1 And
Type Of
Preservation
Sample
Method
Container

Sample Holding
Time

AQUEOUS4 SAMPLES

Aqueous4 8260B2

Four 40-mL
glass vials with
Teflon-lined
septum lids

Hydrochloric
acid (HCl) to
14 days
pH<2; Cool
to 4 °C

Two 1-liter
amber glass
bottles

7 days to sample
Cool to 4 °C extraction, then 40
days to analysis

TCLVOC

TCL VOC

TCL SVOC

TCL SVOC Aqueous4 8270D2

TAL metals
and mercury

One 1-liter
6010B2 or
4
polyethylene
TAL Metals Aqueous EPA
200.8/245.13 bottle

Nitric acid
28 days for mercury
(HNO3) to
and 6 months for all
pH<2; Cool
other metals
to 4 °C

Notes:
1

=

2

=

3

=
=

For aqueous samples designated for matrix spike and matrix spike duplicate (MS/MSD) analyses,
collect six 40-mL glass vials for VOC analysis and four 1-liter amber glass bottles for SVOC
analysis. No additional volume is needed for metals analysis.
EPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846), which can
be viewed at the following website: www.epa.gov/SW-846/sw846.htm.
EPA Methods for Chemical Analysis of Water and Wastes, EPA/600/4-79/020. March 1983.
Aqueous samples may include groundwater, equipment rinsate blanks, field blanks, and trip

=
=
=
=

Degrees Celsius
Less than
U.S. Environmental Protection Agency
Milliliter

4

blanks.
°C
<
EPA
mL
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