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EXECUTIVE SUMMARY

The former L.CP facility (Site) in Brunswick, Georgia (Figure 1) has a caustic brine pool
(CBP) groundwater beneath a portion of the Site. CBP groundwater is characterized by high pH;
elevated levels of total dissolved solids (TDS) and silica; natural organic material (NOM); and
the presence of metals including mercury (Hg). Based on aerial pH measurements from 2005 and
in consideration of the potential range of surficial aquifer porosity, the CBP volume was
estimated to range from 10 million to 25 million gallons (EPS, 2011; see Appendix A).

On April 18, 2007, Honeywell and the United States Environmental Protection Agency
Region 4 (EPA) entered into an Administrative Settlement Agreement and Order on Consent
(AOC). Section VIII (Work to be Performed) of the AOC identifies two removal action
objectives: (1) reducing pH of the CBP to between 10.0 standard units (s.u) and 10.5 s.u., and
(2) reducing the density of the CBP. In order to meet the objectives of the AOC, Honeywell
installed a CBP groundwater extraction, treatment and infiltration system. After the current
onsite treatment system experienced operational difficulties, a work plan (CH2ZM Hill and EPS,
2011) was developed to evaluate offsite and onsite treatment of extracted CBP groundwater.

Offsite Treatment Summary

CBP offsite treatment was pilot tested using the existing basic infrastructure at the Site.
Three criterta were set by the offsite treatment facility (Water Recovery, Inc. (WRI),
Jacksonville, FL) for accepting the groundwater, which included:

e Maximum volume to be shipped was 40,000 gallons per week;
e Mercury concentrations (characteristically non-hazardous) below 200 ug/L; and

o The pH level below 12.5 s.u. (characteristically non-hazardous).

Honeywell contracted with Environmental Planning Services (EPS) and WRI for a pilot
treatability test involving a routine volume of CBP extraction and treatment. This pilot test
proposed to operate the extraction wells according to the standard onsite operational work week,
to generate between 20,000 to 40,000 gallons of CBP wastewater each week for treatment at
WRI. EPA periodically reviewed WRI’s operational effluent data and provided periodic
certification of the facility for the treatment of the CBP wastewater.

Offsite Treatment Results

The pilot-scale test of offsite treatment was successful in terms of meeting the desired goals
including the ability to: (1) consistently generate a non-hazardous wastewater while pumping
from all wells in the network; (2) extract between 20,000 to 40,000 gallons per week; and
(3) treat the CBP wastewater at an offsite facility to within the facility’s permitted effluent
characteristics. This operation was performed with one onsite operator working a four-day ten-
hour (forty-hour) workweek. Table 2 provides a summary of the shipping dates and weekly CBP
volume tally achieved during the pilot program. The approximate cost for offsite treatment is
$0.36/gallon.
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Onsite Treatment Evaluation Summary

CBP groundwater samples were collected from a composite of twelve CBP extraction wells
as well as an individual sample from extraction well EW-6 (Figure 2). CBP groundwater from
extraction well EW-6 is representative of a highly impacted area of the CBP. The following
conventional treatment technologies were considered:

e Chemical precipitation / clarification;
e Filtration;
e Sludge dewatering; and

e Activated carbon adsorption.

Parsons contracted with two vendors specializing in wastewater treatment (Siemens and
WesTech) to conduct bench-scale treatment testing of composited CBP groundwater. The
objectives of treatability testing were the following:

e Test a range of conventional treatment techniques for pH reduction and to evaluate
removal effectiveness for constituent dissolved solids including the metals Hg, As, and
Cr; and

e Characterize the sludge resulting from the most promising treatment application
including solids generation rates, sludge dewatering, and analysis of metals in extract
from the toxicity characteristic leaching procedure (TCLP).

Siemens and WesTech both tested a range of treatment alternatives based on chemical
precipitation. Testing proceeded through the following steps:

e Initial pH adjustment with sulfuric acid (H,SO,);

e Addition of chemical coagulant (e.g., Ferric chloride (FeCl;), Alum) or combination of
coagulant and reducing agent (e.g., FeCl; + sodium sulfide (Na;S)); and

e Final pH readjustment using either sodium hydroxide (NaOH) or lime.

Testing also included filtration across a range of media sizes from 0.1 — 10 microns (um), as
well as contact with activated carbon. Upon determination of the most promising single-stage
chemical/physical treatment, each vendor was requested to apply a “two-stage-treatment” by
which the chemical treatment step was repeated on decanted supernatant following the initial
treatment of the composite CBP sample.

Parsons also conducted in-house treatability testing including limited chemical precipitation
treatability testing as a quality check and to augment the data collected by the treatment
equipment vendors.

Table ES-1 presents the most promising conventional treatment results obtained from
vendor optimized treatability testing. The following summary of observations is based on the
results of tests by the two vendors and Parsons in-house treatability testing:
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Table ES-1. Results from Optimized Bench-Scale Treatment Tests

: (3)
Overall Treated Concentration (mg/L) Dewatered Sludge
Vendor Process Description® Coagulant % Dr
(1}
Dose®” Mercury | Arsenic | Chromium . . Ton @
Solids
-- Untreated C ite (EFF
ntreated Composite (EFF) 3 0.95 013 0.62 3 3
Sample
pH 4.5/FeSO, /Lime (pH 9) 500 mg/L 0.053 <0.05 0.12 - --
; H 4.5/ FeSO,4/ Lime —
Siemens | v e 1.000 mg/L 0.039 0.021 0.039 14 1,800
Double Treatment
pH 4.5/ FeCl; / Lime/ GAC 500 mg/L 0.036 - 0.11 - --
MgCl, / pH 5.0 / FeCl; +
=l § . 1,000 mg/L 0.055 0.058 0.18 3 -
Na,S/ Lime (pH 9)
WesTech | \tocl, /pH 5.0/ FeCl, +
Na,S/ Lime (pH 9) - Double 2,000 mg/L 0.024 0.016 <0.10 24 2,740
Treatment

) Supernatant from all treatments filtered at 1.5 pm prior to analysis
@ Not including lime
) Sludge non-hazardous based on TCLP metals results for all treatments tested

) Based on treatment of 25 MG of CBP groundwater and pre-settled TSS following chemical treatment

The following is a summary of the results:

e Conventional chemical treatment followed by gravity and pressure filter separation
techniques for the composited CBP groundwater achieved the following effluent
concentrations:

©  Mercury concentrations ranging from 0.024 — 0.039 milligrams per liter (mg/L)
from an initial concentration of 0.25 mg/L;

© Arsenic concentrations ranging from 0.016 to 0.021 mg/l. from an initial
concentration of 0.13 mg/L; and

© Chromium concentrations ranging from 0.039 — 0.1 mg/l. from an initial
concentration of 0.62 mg/L. .

e The most promising chemical precipitation tests involved application of an iron-based
coagulant at a pH of 4.5 — 5.0 s.u. followed by readjustment of pH using lime.
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e Filtration of supernatant following chemical treatment using a media size below
1.5 pm did not provide a significant improvement in removal of metals.

e Parsons obtained similar levels of arsenic and chromium removal using similar types
of chemical precipitation treatments, and slightly lower mercury removal rates.

e [t is anticipated that approximately 30% to 50% additional removal of mercury may be
possible, depending on the pretreated effluent quality and GAC loading, from two-
stage chemical precipitation pretreatment followed by activated carbon adsorption.

e [t is estimated that approximately 2,000 — 3,000 tons of dewatered sludge would result
from treatment of 25 million gallons of CBP volume. Dewatered sludge would likely
be classified as non-hazardous based on metals TCLP analyses on dewatered sludge
generated from the most promising vendor treatment tests.

Honeywell currently has no information regarding potential direct or indirect discharge
standards of onsite treated CBP groundwater. Based on experience with the treatment and direct
discharge of similar groundwater, it is anticipated that a National Pollutant Discharge
Elimination System (NPDES) direct discharge permit would likely include a discharge limit for
mercury that would be unachievable based on the results obtained from these treatability studies.
In addition the treated groundwater may be colored and would likely contain levels of other
dissolved solids-related metallic constituents that would be above NPDES permit limits as well
as EPA and Georgia Environmental Protection Division (EPD) coastal and estuarine ambient
water quality standards.

These concerns were considered in the conceptualization of an onsite treatment system as
follows:

e A conceptual treatment system design incorporating conventional chemical/physical
treatment processes including two-stage chemical precipitation, filtration, solids
dewatering, and GAC adsorption was developed based on the most promising vendor
conventional treatability test results.

e Until direct discharge limits for regulated parameters are determined, it is presumed
that effluent from an onsite treatment system would need to be sent to an offsite
facility for additional treatment.

Table ES.2 summarizes the unit processes and ancillary systems that might comprise an
onsite CBP groundwater treatment system based on the most promising conventional treatment
test results. The conceptual treatment system would require the purchase of all new equipment
installed in a dedicated, newly-constructed, pre-engineered treatment system building with
integral secondary containment (see Figure 9).

The planning-level (+50%) capital and O&M costs for the proposed treatment system are
summarized in Table ES-3 (see Appendix D). Potential costs associated with permit compliance
are not included in this estimate.
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Table ES.2. Conceptual Onsite Treatment System (Unit Processes and Ancillary)

Two-Stage Chemical Treatment System

e CBP extraction and conveyance (existing)
e Influent equalization

e Two-stage chemical treatment

e Pre-GAC bag filtration

e GAC adsorption

e Post-GAC bag filtration

e Effluent holding, reuse, and discharge

e Plant water supply system

e Process sump

e Sludge holding / gravity thickening tank

e Plate-and-frame filter press with offsite dewatered solids disposal

e Ancillary chemical storage, containment, and metering

e Polymer make-up and dosing

Table ES.3. Treatment System Planning-Level (50%) Cost Estimate Summary

- Overall Unit Treatment
Capital Cost Annual O&M Cost Cost ($/gal)”
$16,000,000 $1,300,000 $1.20 - $2.20

) Based on treatment of 10 million — 25 million gallons (low end — high end of unit cost range)

Recommendations

The offsite treatment pilot test of the CBP groundwater has demonstrated that this is a viable
approach for treatment of high pH and high TDS groundwater. Consistent pumping rates and
volumes from each extraction well during the pilot test have produced a characteristic non-
hazardous composite liquid for offsite transport and treatment.

Onsite treatment of the CBP groundwater poses significant challenges that include
complications associated with securing a NPDES or other direct discharge permit to the estuary;
potential inability to meet future direct discharge permit limits for one or more parameters; and
significant capital costs. The sludge generated from the onsite treatment would have to be
transported offsite for disposal at a regional landfill in Savannah, Georgia. Additionally, due to
discharge uncertainties, treated effluent will likely require additional transport and treatment
offsite.
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Honeywell recommends that the current offsite treatment of the extracted CBP groundwater
at 20,000 to 40,000 gallons per week be continued and that the CBP aquifer be monitored on a
quarterly basis with groundwater sampled from a select group of monitoring wells and extraction
wells. The proposed quarterly sampling of the CBP monitoring and extraction wells would
include analyses for TAL metals, TDS, total suspended solids, pH, chemical oxygen demand,
and silica. Honeywell will provide quarterly CBP monitoring reports to document the changes in
pH and density of the CBP.
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SECTION 1

INTRODUCTION

1.1 TERMS OF REFERENCE

In response to EPA's letter dated November 1, 2010, Honeywell has investigated two
primary options for the management of CBP recovered groundwater with the ultimate goal of
reducing the pH and density of the CBP. Evaluated options include: (1) offsite treatment at a
permitted centralized waste water treatment plant; and (2) onsite treatment and discharge. For
both of these overall options, treatment evaluations have considered treatment of constituent
dissolved solids and other compounds that might cause a regulatory or materials management
concern associated with the extracted CBP groundwater.

Environmental Planning Services (EPS), on behalf of Honeywell, prepared the offsite
treatment evaluation. Parsons, on behalf of Honeywell, prepared the onsite CBP treatment
evaluation. The data and results from both evaluations are provided in this report.

1.2 BACKGROUND

The Site is located at 4125 Ross Road in Glynn County in Brunswick, Georgia and
encompasses approximately 813 acres, of which approximately 684 acres is tidally influenced
salt marsh (estuary). The industrialized 70-acre upland portion of the Site is located east of the
estuary. The Site is bounded by the estuary to the west, which includes Purvis Creek which
discharges to the Turtle River (Figure 1).

Manufacturing operations included caustic soda (sodium hydroxide) production occurred
from 1956 until 1994. As a result of historical manufacturing activities, a “caustic brine pool” of
impacted groundwater exists in the upper surficial aquifer. The CBP groundwater is
characterized by elevated pH, elevated total dissolved solids (TDS), and several heavy metals.
The high groundwater pH resulted from the release of sodium hydroxide and brine into the sandy
subsurface soils which resulted in the dissolution of silica at elevated concentrations. Mercury
was used in the chemical process and has been detected at elevated levels in the CBP.
Remediation of the site is conducted under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA).

In April 2009, Honeywell submitted a “Basis of Design” report to the regulatory agencies
and following approval from the EPA in 2009, constructed a CBP groundwater extraction
system, neutralization unit, and infiltration galleries. Subsequent to operational challenges
associated with the infiltration galleries, Honeywell developed a Work Plan for the Development,
Design, and Implementation of Conventional Treatment Measures to Enhance the Existing
Caustic Brine Pool (CBP) Remedy at the LCP Chemicals Site, “Work Plan” (CH2M Hill and
EPS, April 2011) to evaluate both offsite and onsite treatment options for the CBP groundwater.
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1.3 CBP VOLUME ESTIMATION

The estimation of the CBP volume is directly related to the variability of the porosity of the
surficial aquifer and the level of pH used to evaluate the areal and vertical extent of the CBP.
Based on 2005 areal pH measurements and in consideration of the potential range of surficial
aquifer porosity, the CBP volume is estimated to range from 10 million to 25 million gallons
(EPS, 2011; see Appendix A).

1.4 DOCUMENT ORGANIZATION

This report is organized into four additional sections to describe and document both the
offsite and onsite options:

e Section 2.0 — Scope of Work for both the offsite treatment evaluation and the onsite
conventional treatment evaluation

e Section 3.0 — The results for both the offsite evaluation and onsite evaluation

e Section 4.0 — Possible treatment options for both offsite and onsite treatment

e Section 5.0 — Discussion and Recommendations for Path Forward

Tables, figures and appendices are provided at the end of the text. The following appendices
are included:
— Appendix A — Estimation of CBP Volume
— Appendix B — Offsite CBP Treatment Pilot Test Results
— Appendix B1 —CBP Extraction Well Logs
— Appendix B2 — Offsite Pilot Test CBP Profile Groundwater Analytical Data
— Appendix B3 — JEA Discharge Permit for WRI and WRI Project Report
Appendix C — Onsite CBP Treatability Testing Data
— Appendix C1 — Initial CBP Groundwater Analytical Data
— Appendix C2 — Siemens Onsite CBP Treatability Testing Data Report
— Appendix C3 — WesTech Onsite CBP Treatability Testing Data Report
— Appendix C4 — Parsons Onsite CBP Treatability Testing Data

— Appendix D — Onsite CBP Treatment System Planning-Level Cost Estimate
Breakdown and Backup
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SECTION 2

SCOPE OF WORK

2.1 OVERVIEW

This section highlights the objectives and technical approaches for evaluating the offsite
treatment and onsite treatment alternatives for managing CBP fluid using conventional treatment
described in the April 2011 Work Plan (CH2M Hill and EPS, April 2011).

2.2 OFFSITE TREATMENT EVALUATION

A pilot study was performed by EPS in conjunction with Water Recovery, LL.C (WRI) to
evaluate the operational feasibility of collecting, storing, transporting, and treating the CBP fluid.
The objectives of the pilot study include the following:

1. Optimize operation of existing CBP extraction wells to ensure that a composite bulk
liquid is below hazardous thresholds;

2. Confirm the ability of WRI to accept and treat accumulated bulk liquid following
confirmation that the accumulated liquid remained below hazardous thresholds; and

3. Identify bottlenecks among the various phases of collection, accumulation, testing of
bulk accumulated liquid, transport and acceptance by WRI for treatment.

2.3 ONSITE TREATMENT EVALUATION USING CONVENTIONAL
TECHNOLOGIES

The April 2011 Work Plan described development of a conceptual approach for onsite
treatment of CBP fluid including expected removal efficiencies of various constituents and
characterization of solid phase reaction products. The following sections describe the technical
approach that was followed to achieve these primary objectives:

1. Treatability testing of CBP fluid; and

2. Conceptualization of an onsite treatment system.
2.3.1 Treatability Testing
The objectives of treatability testing are the following:

1. Determine efficacy of conventional treatment technologies for removal of dissolved
solid constituents identified in the Work Plan including metals, silica, and natural
organic material (NOM);

2. Develop a potential treatment process through refinement of the most promising
conventional treatment methodologies for removal of dissolved solid constituents; and

3. Characterization of sludge generated from refined conventional treatment approach.

To meet the treatability testing objectives, Parsons contracted with two wastewater treatment
system equipment vendors, (i.e. Siemens (Warrendale, PA) and WesTech (Salt Lake City, UT))
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to recommend possible alternatives to develop a practical onsite conventional treatment process.
The conventional technologies included chemical precipitation / clarification, filtration, sludge
dewatering and activated carbon adsorption. The vendors were also tasked with providing
recommended equipment selections for treatment of the CBP based on their test results and
extensive industrial, experience. Parsons also conducted limited supplemental in-house
treatability tests utilizing conventional treatment techniques to provide a quality check for the
vendor treatability studies and to augment the information from the vendors’ studies.

2.3.2 Conceptual Engineering

A conceptual design and planning-level cost estimate was developed for a possible onsite
CBP groundwater treatment system utilizing the conventional treatment technologies. The
conceptual design was based on vendor treatability test results, recommended equipment
selections, and Parsons’ experience designing similar types of treatment systems.
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SECTION 3

RESULTS

3.1 OFFSITE TREATMENT EVALUATION RESULTS
3.1.1 Background

The first treatability test with WRI involved a single event test involving approximately
10,000 gallons of CBP fluid and was conducted in November 2010. For this test, the extraction
wells were operated in a manner to extract an equal volume of CBP from each extraction well
(approximately 750 gallons each) with the exception of well EW-6 (representative of highly
concentrated CBP) where one-half the volume (approximately 375 gallons) was extracted. WRI
conducted the treatability testing utilizing their existing equipment and all of the wastewater
effluent parameters were within WRI's effluent discharge permit limits.

A broader-based treatability test employing the same basic approach was proposed in the
Work Plan for the Development, Design, and Implementation of Conventional Treatment
Measures to Enhance the Existing Caustic Brine Pool (CBP) Remedy at the LCP Chemicals Site
(final revision dated April 4, 2011). This pilot test proposed to operate the extraction wells
according to the standard onsite operational work week, to generate between 20,000 to 40,000
gallons of CBP wastewater each week for treatment at WRI. EPA periodically reviewed WRI’s
operational effluent data and provided periodic certification of the facility for the treatment of the
CBP wastewater.

3.1.2 CBP Extraction and Bulk Tank Wastewater Testing

Operations for the WRI pilot test were initiated on June 8, 2011. The operations involved all
12 of the extraction wells, generating approximately 12,000 gallons of CBP wastewater which
was directed into one of the two onsite holding tanks (Appendix B1). This bulk liquid was
labeled “Influent #1” implying the first batch filling of the Influent Tank (one of the two onsite
tanks). At the conclusion of the tank filling operation, a sample was obtained for testing of
mercury and pH by TestAmerica in Savannah, Georgia (a State-certified laboratory)
(Appendix B2). A field pH measurement was taken of the profile sample prior to shipment to
TestAmerica Laboratories. The sample identification scheme included the use of a Julian date as
a prefix with a sequential sample number (beginning at 001) and an “I” or “E” to indicate
whether the sample came from the Influent or Effluent Tank at the site. Table 1 provides a
comprehensive summary of the volume of CBP extracted from the well network for each tank
fill cycle conducted over the course of the pilot operation, along with the corresponding
laboratory testing results for mercury and pH. The extraction well logs are provided in
Appendix B1.

3.1.3 WRI Wastewater Treatment Operations

WRI processed the CBP groundwater as a mixed influent stream (with other wastewaters in
their daily inventory) using treatment in accordance with the waste stream 3 designation in their
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permit with JEA (Categorical Industrial User Discharge Permit #009) — “contaminated
groundwater clean-up from non-petroleum sources” — which is derived from the EPA regulations
for Centralized Wastewater Treatment (CWT) operations, 40 CFR 437.29(r). See page 1-2 of the
JEA permit, provided in Appendix B3, for the waste stream Category 3 description. WRI
receives other industrial wastewaters in the same CWT division that have an acidic pH, and thus
the alkaline pH of the CBP wastewater is complimentary. Pretreatment requirements under the
JEA permit for waste stream Category 3 is provided in page 1-3 of the permit. The operation
applied to waste stream 3 does generate solids, which are periodically removed from tanks
during cleaning and inspection.

3.1.4 Results
3.1.4.1 Yield Performance of CBP Extraction Wells

Step-drawdown pumping tests were performed after installation of the 12 extraction wells in
the Fall of 2007 and wells were re-developed and re-tested from April 11 — 13, 2011, prior to
initializing this pilot test. In both instances, the testing demonstrated that sustainable yield in the
extraction wells varies from around 0.5 gallons per minute (gpm) to over 5 gpm. The table below
shows the sustainable yield potential for each extraction well:

Maximum Upper End of Drawdown at
Well Potential Yield Operating Rate Operational Rate
(gpm) (gpm) (ft)
EW-1 0.5 0.5 30
EwW-2 10 3 <25
EW-3 10 b <20
EwW-4 10 5 <15
EW-5 10 5 <15
EW-6 0.5 0.5 30
EW-7 5 3 <20
EW-8 10 5 <15
EW-9 1 L 23
EW-10 10 5 <15
EW-11 10 5 <20
EW-12 0.5 0.5 35
PARSONS
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3.1.4.2 Ability to Generate Non-hazardous Characteristic CBP Waste Stream

Extraction wells were sampled in June 2011 to provide a current condition of mercury
concentration in the groundwater at each well. These data were used to empirically predict the
mercury concentration in the bulk liquid within the tank. The goal was to extract a volume
equivalent to two tanker trucks (about 11,000 gallons) in a workday, with sufficient time to
obtain a sample from the tank, package the sample, and deliver the sample cooler to an overnight
shipping provider prior to day end. The table below shows a typical pumping scenario applied
during the pilot test:

Mercury. Busmpiny || Esunpine Quantity to Tank
Well Conc(;]:;;l i) Rate Duration : 1\1\/;[:::?%

June 2011 (gpm) (hrs) (gal) (liters) =
EW-1 56 0.5 735 Z175 823 46,101
EWwW-2 110 4 723 1,740 6,586 724,449
EW-3 270 1 725 435 1,646 444 548
EwW-4 210 1 7.25 435 1,646 345,760
EW-5 370 1 7.25 435 1,646 609,196
EW-6 820 0.5 7.25 217.5 823 675,055
EW-7 81 4 7.25 1740 6,586 533,458
EW-8 110 5 7.25 2175 8,232 905,561
EW-9 160 | 705 435 1,646 263,436
EW-10 110 5 725 2175 8.232 905,561
EW-11 160 2 725 870 3,293 526,872
EWwW-12 230 0.5 7.25 2175 823 189,345
TOTALs 11,093 41,985 6,169,342

Predicted Mercury Conc. (ppb): 147

Table 2 provides the actual volumes pumped from each extraction well for each tank fill
cycle, along with the corresponding laboratory test result for mercury and pH. The pilot project
began in early June with pumping from all 12 extraction wells and filling into the Influent Tank
(labeled on Table 1 as “Inf Tank #1). Influent Tank #1 had a sample result of 170 ppb mercury
and 11.1 s.u. and thus it was suitable for shipping to WRI. The next extraction cycle (Effluent
Tank #1), generated by pumping the extraction wells in the same manner, showed a mercury
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concentration of 240 ppb with a 10.8 s.u. Approximately 800 additional gallons of CBP was
extracted from two of the wells (with lower mercury concentration) and the tank was re-sampled,
again showing a mercury concentration over 200 ppb. The second Influent Tank (#2) was also
filled in the same manner as the first fill cycle, and this time the mercury concentration was
exactly 200 ppb. Both of these results were unexpected based upon past operations and the first
fill cycle of the Influent Tank. Influent Tank #2 was eventually brought to a condition under
200 ppb mercury through additional filling from select extraction wells. Effluent Tank #1 was
subsequently split into the Influent Tank (Inf Tank #3) on July 12, 2011; data associated with the
Effluent Tank was then identified as “Effluent Tank 1A” on Table 1 and with additional filling
into the tank from select extraction wells, the bulk tank sample was tested to be 104 ppb mercury
in the Effluent Tank 1A sample. The other portion of the original Effluent Tank #1 was placed
into the Influent Tank and that tank filled to approximately 10,000 gallons, with a mercury result
of 173 ppb.

During this unexpected variability of the mercury results, Honeywell involved an expert
chemist (Dr. Rene Surgi with AESI) to evaluate these test results and supporting data packages.
At the recommendation of Dr. Surgi, the first step in the evaluation process was to obtain
multiple replicate samples from the same storage tank and submit the replicates to the
TestAmerica lab. Replicates were collected following an extensive recirculation mixing of the
tank content to ensure homogenization of the CBP contained in the tank, followed by sequential
siphoning of CBP into five sample containers. A similar range of variability in the mercury
results was discovered in the replicate sampling, thus attributing the issue to the laboratory as
opposed to site variability. Tighter quality assurance controls related to sampling and analysis
were put in place, which resolved the issue.

As a safeguard the system was operated in a manner without extraction from EW-5 and
EW-6 (the two highest mercury concentration wells) in the mid-July time period immediately
following the lab issues. After several tank fill cycles with a mercury concentration between
about 120 — 140 ppb, one and then both of these extraction wells were subsequently brought
online without creating any issues with respect to the mercury concentration.

By August 10, 2011 and extending through October 2011, the system was operated using all
12 extraction wells with mercury concentrations ranging between about 140 — 160 ppb (and with
pH typically around 11 s.u.); the chart below illustrates the laboratory testing results for
sequential samples collected throughout the month of September 2011:
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3.1.4.3 Onsite Operations and Laboratory Testing

During the initial month of the pilot test, the intended goal of 20,000 to 40,000 gallons per
week of CBP extraction and transport to WRI was not met. The laboratory variability
experienced early in the program was a major cause of this early operational inefficiency. In
addition, the laboratory turn-around time, which initially was two (2) days from date of sample
receipt resulted in shipment delays. The team began expediting samples to the laboratory, which
allowed for same day turn-around of the test results. With this simple change at the start of
August, the operational efficiency instantly increased to about 30,000 gallons per week of CBP
extraction and transport to WRI. During the month of August a total of 126,000 gallons of CBP
was extracted and shipped to WRI. Productivity was further increased in the month of September
with nearly 132,000 gallons of CBP extracted. The productivity in October matches that of
September.

3.1.4.4 WRI Treatment

The following is a summary of the results of the WRI offsite treatment of the CBP (see
Appendix B3 for WRI’s letter report):

e Incoming loads were sampled and fingerprint tested in WRI’s laboratory to verify
conformance with this materials approved waste profile;

e The material was accepted and unloaded for treatment and disposal;
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e A flow proportional auto sampler was employed in accordance with WRI’s monitoring
requirement, to collect a composite sample for analysis by their contract NELAP
Certified laboratory (Advanced Environmental Laboratories, Inc.); and

e All WRI’s discharge permit parameters were in compliance.

WRI plant management and technical staff concur that their CWT is capable of treatment
and disposal of the CBP on a routine and long-term basis from the .CP Brunswick site.

3.1.5 Pilot Program Summary

The pilot test of onsite extraction with offsite treatment was successful in demonstrating that
the system can meet the desired goals of: (1) consistently generating a non-hazardous
wastewater while pumping from all wells in the network; (2) extracting between 20,000 to
40,000 gallons per week; and (3) treating the CBP wastewater at an offsite facility in compliance
with the facility’s permitted effluent characteristics. This operation was performed with one
onsite operator working a four-day ten-hour (forty-hour) workweek. Table 2 provides a summary
of the shipping dates and weekly CBP volume tally achieved during the pilot program.

3.2 TREATABILITY TESTING FOR POSSIBLE ONSITE TREATMENT
OPTION

Parsons contracted with Siemens (Warrendale, PA) and WesTech (Salt Lake City, UT) to
determine potential effectiveness of chemical precipitation, filtration, sludge dewatering and
activated carbon adsorption for reducing the pH and removing solid constituents from the
extracted CBP groundwater. The dissolved solids removal included evaluating the effectiveness
of various conventional treatment alternatives for Hg, As, and Cr. Parsons conducted limited
supplemental in-house treatability tests to augment the data and provide a quality check for the
vendor treatability studies. The results of the vendor and in-house treatability studies were
applied to develop a possible onsite treatment strategy as one alternative for managing CBP
groundwater and residuals pursuant to the AOC and EPA's letter dated November 1, 2010.

3.2.1 Treatability Test Samples

Each vendor was supplied with one (1) 55-gallon drum each of the following:
1. Composited CBP groundwater (from 12 operational extraction wells); and
2. Extraction well (EW-6) CBP groundwater only.

The composite groundwater (EFF) was comprised of various quantities of groundwater from
each of the 12 operating extraction wells in proportion to their nominal pumping rates (Figure 2).
The EW-6 sample represented a highly impacted area in the CBP with respect to various
constituents and other characteristics that would likely affect treatment, including silica and bulk
organic strength (as measured by chemical oxygen demand). Table 3 summarizes the
characteristics of the EFF and EW-6 samples, based on samples submitted by Parsons to Test
America (Savannah, GA) except as noted (Appendix C1).
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The majority of testing focused on treatability of the EFF sample as this was representative
of the likely influent to an onsite treatment system. The most promising treatment of the EFF
sample was then applied to the EW-6 sample. Treatability test reports from the vendors are
provided in Appendix C.

3.2.2 Siemens Treatability Testing
Siemens utilized a standard jar test methodology, consisting of the following steps:

1. Rapid mix phase during which chemicals are added for pH adjustment, chemical
precipitation/coagulation, or other reactions.

2. Slow mix phase to promote flocculation of solids to enhance settling.
3. Settling phase during which flocculent solids are allowed to settle.
3.2.2.1 Preliminary Test Phase

Siemens conducted an initial series of seventeen tests to narrow the focus of effective
chemical treatment steps for removing dissolved solids including mercury, arsenic, and
chromium. The tests generally included the following components:

e Initial pH adjustment (sulfuric acid)
e Removal (precipitation/co-precipitation) of metals
— Ferric chloride (FeCls)
—  Alum (KAI(S04)2°12(H,0) “hydrated potassium aluminum sulfate”
— Magnesium chloride (MgCl;), mainly for removal of nuisance silica
e pH readjustment
— Sodium hydroxide (NaOH)
— Lime (Ca(OH)2), also specifically for targeting metals removal
e Supplemental organosulfide addition, specifically targeting mercury removal
- TMT-15®
— Nalco 8702®

Each preliminary chemical treatment test included the addition of polymer dosed at 1 —
2 parts per million (ppm). Supernatant from each test was filtered with 10 um nominal media and
analyzed for dissolved solids constituents including mercury, arsenic, and chromium. The
specific test conditions and results for these target metals are summarized in Table 4. Figure 3

visually presents the tabulated results. The following observations were documented for the
planned follow-on physical-chemical treatment optimization:

1. Tests #13 and #14 provided the most promising chemical treatment results across all
three metals (Hg, As, and Cr), and provided comparable performance with each other
for all three metals. Test #14 differed from Test #13 only in the addition of the
organosulfide TMT-15 after the addition of FeCls and lime. Consequently the addition
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of organosulfide TMT-135, after the FeCl; + lime chemical treatment process did not
significantly improve removal of the three target metals.

2. Tests #3 and #15 provided similar levels of arsenic removal to those attained in Tests
#13 and #14. Test #3 differed from Test #13 in the initially-adjusted pH for FeCls
precipitation (7.0 versus 4.5) and pH readjustment step (NaOH versus lime). Treated
mercury and chromium concentrations were significantly higher in Test #3 versus Test
#13, but whether this was due to association with filterable solids was not determined.
Test #15 differed from Test #3 in the use of TMT-15 organosulfide. The application of
TMT-15 did not appear to confer a significant benefit in Test #14 over Test #13 when
the chemical precipitation / pH readjustment process was comprised of FeCl; + lime.

3. The most promising performance involved use of an iron salt (FeCls). A modification
to Test #13 was considered for second round testing using FeSOy in place of FeCl; to
test if possible improvements in chromium removal could be achieved along with
similar mercury and arsenic removal to those observed with FeCls.

3.2.2.2 Second Test Series: Filtration and GAC Testing with Optimal Chemical
Treatment

A second round of testing was designed to combine the selected chemical treatment
conditions from preliminary testing with filtration at various filter media sizes and with
adsorption with granular activated carbon (GAC) to ascertain potential performance along a
typical physical-chemical treatment process train. The supernatant from selected chemical
treatment tests was vacuum-filtered at 10, 1.5, 0.45, and 0.1 pm nominal pore sizes. An aliquot
of sample following filtration at 1.5 um nominal pore size was also passed through a GAC filter
that provided approximately 10 minutes of activated carbon contact. In summary, each chemical
pretreatment step listed in the first column, below was combined with each filtration process in
the 2™ column, below:

Chemical Pretreatment Step Filtration Step
e [eCl;+ Lime e 10 um
e FeCl; + NaOH e 1.5um
e FeCl; +NaOH+ TMT-15 e (045 um
e FeSO, +Lime e 0.1 pm
e 1.5pum+ GAC

The specific chemical pretreatment test conditions and results from these tests are presented
in Table 5. Figure 4 illustrates the effect of filtration media size for the FeCl; + Lime treatment.
Figure S indicates that filtration at 1.5 um provides some improvement in removal of target
metals, with no significant improvement at finer media sizes. The lack of notable additional
removal at finer media sizes compared to 1.5 pm may suggest association of metals with soluble
fractions of the chemically-treated effluent. The remainder of substantial color further suggests

PARSONS

P:\Honeywell\446727 Brunswick\EPA Report\Submittal to EPA 10-31-11\Document\CBP Report to EPA_Rev0.docx
November 1, 2011

3-8


file://P:/Honeywell/446727

HONEYWELL BRUNSWICK

Honeywell CAUSTIC BRINE POOL OFFSITE/ONSITE
TREATMENT EVALUATION REPORT

the persistence of soluble natural organic material (NOM). Parsons has experienced challenges in
the past with low-level mercury treatment where the groundwater matrix contains elevated levels
of NOM. In these data, the persistence of color and mercury after filtration at media sizes finer
1.5 ym may suggest that mercury is associated with the soluble NOM fraction in the CBP
groundwater.

Figure 5 provides a comparison of the different chemical pretreatment alternatives after
filtration at 1.5 pm. Figure 3 suggests that the most promising mercury removal is achieved with
either FeCl; + Lime or FeSO4 + Lime, with nearly identical removals to 0.053 mg/L achieved (It
should be noted that the equivalent doses of iron were slightly different since the dosing was in
terms of iron salt (i.e., 500 mg/L. as FeCls or as FeSQOy); the actual iron doses with ferric chloride
and ferrous sulfate were approximately 172 and 183 ppm as iron (Fe), respectively).
Furthermore, FeSO4 + Lime provided for the most promising removal of chromium, with a
concentration of 0.12 mg/L achieved. However, arsenic removal was not as effective with either
of these treatments as with FeCl; + NaOH, which is executed at a higher pH (7.0 versus 4.5).

Figure 6 illustrates the direct comparison of the different chemical treatments filtered at
1.5 pm nominal media size and passed through a granular activated carbon (GAC) filter with a
10-minute contact time. GAC applied to filtered supernatant from the FeCl; + lime chemical
pretreatment was clearly more promising when compared to that from the other chemical
pretreatment steps, with mercury and chromium concentrations down to 0.036 mg/L and
0.11 mg/L achieved, respectively. Although the most promising removal was achieved at these
conditions (FeCl; + lime + GAC), the persistence of mercury at 0.036 mg/LL may indicate
passage of a fraction of the soluble NOM with which mercury may be associated. Overall, for the
test conditions, GAC was shown to provide approximately 30% additional removal of mercury
over chemical precipitation alone. More formal carbon testing would be required to determine
optimal carbon adsorptive capacity. Although FeSO4 + lime was not tested with GAC, the pre-
GAC filtered concentrations from FeSO, + lime for both mercury and chromium were the lowest
of all pre-GAC treatments.

3.2.2.3 Two-Stage Chemical Treatment and Sludge Analysis

Siemens was requested to perform a two-stage chemical treatment step in an attempt to
improve metals removal through removal of additional NOM. FeSO4 + lime was the selected
chemical treatment process since this had provided the most promising overall performance of
mercury and chromium treatment. To perform the two-stage treatment, the FeSO4 + lime
treatment was applied to composite CBP groundwater (EFF sample), including initial pH
adjustment to 4.5; additional of 500 mg/I. FeSOy; addition of lime to pH 9; and addition of
approximately 1 mg/LL polymer. The FeSO,4 + lime treatment as previously described was then
applied again to supernatant decanted from the 1st treatment. Analytical samples were pre-
filtered at 1.5 pm prior to transfer into analytical containers.

Table 6 presents a comprehensive set of results from this treatment including sludge
generation rates. Similar results following the 1% treatment were achieved as previous (Round 2
testing) for the FeSOy4 + lime treatment. The following summarizes the results achieved:
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1* Treatment 1+ 2" Treatments
Parameter Unt“‘ﬁfEd Result Removal (%) Result
(mg/L) (ug/L) Opil) Removal (%)
Mercury 0.25 0.058 77% 0.039 84%
Arsenic 0.13 0.063 52% 0.021 84%
Chromium 0.62 0.10 84% 0.039 94%

Two-stage treatment achieved a similar overall removal of mercury (0.039 mg/L) as had
single-treatment followed by GAC. Furthermore, arsenic and chromium concentrations were the
lowest from any of the preceding tests.

Siemens characterized the sludge generated from this treatment. The characterization
included sludge generation rate, sludge dewatering, and TCLP metals concentrations. Solids
production was determined based on total suspended solids measurements following chemical
treatments before sludge blanket settling. The sludge generated during Stage 1 treatment was
dewatered using a laboratory scale filter press. The press chamber was two inches in diameter
and 1.25 inches thick. The cake volume was 64 ml (0.00227 ﬁs). The press was operated at
100 pounds per square inch (psi). Sludge generation and dewatering results are presented in
Table 6.

A dry solids percentage of 14% was achieved. Although sludge from biological treatment
systems typically achieve similar dewatering levels, the sludge from chemical precipitation
systems processed through a filter press typically achieve higher levels of dry solids (less water).
The reduction in dewatering may be due to the presence of silica in the precipitated material.
Silica precipitant may have also presented challenges to filtering based on test observations.

Based on the total solids generation of approximately 2,500 mg/I. and percent dry solids of
14% (Table 6), approximately 1,800 tons of sludge would be generated during treatment of
25 million gallons of CBP based on Siemens’ results.

The dewatered sludge was submitted for TCLP metals. The sludge dewatering and TCLP
results are presented in Table 7. In summary, the sludge generated from the selected treatment
process was non-hazardous for TCLP metals. A similar result was achieved during previous
testing by others. Based on vendor treatment results, the sludge does pass the paint filter press.

3.2.2.4 Sample EW-6

Siemens applied the two-stage chemical precipitation treatment process to the EW-6 sample.
The results as presented in the Siemens treatability test report (Appendix C2) indicate that a
mercury concentration of 0.25 mg/L. (from an initial concentration of 1.09 mg/L.) is achievable
via the most promising chemical treatment strategy evaluated. Arsenic and chromium were
treated to 0.079 mg/L (from 0.53 mg/L) and 0.051 mg/L. (from 0.18 mg/L), respectively. This
represents respective removal efficiencies of 78%, 85%, and 72% for mercury, arsenic and
chrome.
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3.2.3 WesTech Treatability Testing

WesTech evaluated a number of chemical dosing strategies in a similar manner to Siemens
using standard jar test methodology. The initial round of tests performed by WesTech utilized
qualitative analyses (i.e., visual and filterability) to narrow the range of feasible treatment
options. The initial round of tests focused on various applications of sulfuric acid, ferric chloride,
sodium sulfide (Na3S), and polymer augmentation.

3.2.3.1 Preliminary and Formal Chemical Treatment Testing

Based on the qualitative results obtained from the initial set of tests, a formal set of tests
were performed to collect data on removal efficiencies of mercury, arsenic, and chrommum. The
following summarizes the general chemical treatment components tested by WesTech:

e Initial silica removal: MgCl,
e pH adjustment: H,SO4
e Removal (precipitation/co-precipitation) of target metals:
=— FeCl3
— FeCl; + NasS (sodium sulfide)
e pH readjustment:
— Sodium hydroxide (NaOH)
— Lime, also specifically for targeting metals removal
e Filtration at 1.5 um nominal pore size
The specific test conditions and results obtained from these tests are presented in Table 8.
The visual comparison provided in Figure 7 clearly indicates the most promising removal of all
three metals was achieved with FeClz + Na,S + lime. As with testing performed by Siemens, the
most promising performance was achieved when an iron coagulant was coupled with lime for pH
readjustment. Similar removals of all three metals were achieved particularly when the final pH

was 9.0 s.u. WesTech encountered filtering difficulties with the decanted supernatant following
settling, although a polymer was found that appeared to improve filterability.

3.2.3.2 Double-Chemical Treatment and Sludge Analysis

WesTech was requested to perform a two-stage chemical treatment step implementing the
MgCl; / FeCls + NapS + lime treatment process in an attempt to improve target metals
concentrations. The test was performed similarly to that performed by Siemens except for the
specific chemical treatment conditions implement. Table 9 presents a comprehensive set of
results from this treatment including sludge generated. The results are summarized here:
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Honeywell

1% Treatment" 1°' + 2" Treatments
Parameter Untreated (1:;;1113 Removal (%) (1::;/“[13 Removal (%)
Mercury (.25 0.055 78% 0.024 90%
Arsenic 0.13 0.058 55% 0.016 88%
Chromium 0.62 0.18 71% <0.10 > 84%

() 1% Stage metals results from preliminary testing

The two-stage treatment test performed by WesTech achieved the most promising overall
removals of both mercury and arsenic of all tests from either vendor, with an overall chromium
concentration also among the lowest at less than 0.1 mg/I..

WesTech characterized the sludge generated from this treatment. The characterization
included sludge generation rate, sludge dewatering, and TCLP metals concentrations. Solids
production was determined based on total suspended solids measurements following chemical
treatments before sludge blanket settling. Table 9 presents the sludge generation rates that
resulted from the 1* and 2" treatments, respectively.

To evaluate the dewatering characteristics of the sludge generated from the optimal
treatment strategy, a vacuum pressure filter method was utilized. After chemical treatment, the
sample was allowed to gravity thicken to approximately 20% — 30% of its original volume. The
supernatant was decanted and the settled solids were filtered through a coarse filter
(approximately 10 — 15 um mesh size). No diatomaceous earth pre-coat or body-feed was
applied to the filter. The resulting filter cake was 24% solids by weight as shown in Table 9. This
is considerably higher than the 14% achieved from a plate-and-frame dewatering process
following the first stage of the two-stage treatment test performed by Siemens.

Based on the solids generation of approximately 6,300 mg/L and percent dry solids of 24%,
approximately 2,740 tons of sludge would be generated during treatment of 25 million gallons of
CBP based on these results.

The dewatered sludge was submitted for TCLP metals. The sludge dewatering and TCLP
results are presented in Table 10. In summary, the sludge generated from the selected treatment
process was non-hazardous for TCLP metals. A similar result was achieved by Siemens as well
as during previous testing by others. Based on vendor treatment observations, the dewatered
sludge would pass the paint filter test.
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3.2.3.3 Sample EW-6

WesTech applied their two-stage chemical precipitation treatment process to the EW-6
sample. The results as presented in the WesTech treatability test report (Appendix C3) indicate
that a mercury concentration of 0.28 mg/L (from an initial concentration of 1.09 mg/L) is
achievable. An arsenic concentration of 0.061 mg/L. (from 0.53 mg/L.) was realized. The results
for chromium were indeterminate, although treatment of both the composite and EW-6 sample
resulted in a treated chromium concentration of < 0.10 mg/L.

3.2.4 Parsons Treatability Testing

Parsons conducted some limited treatability tests to augment the vendor-conducted studies.
The Parsons tests were intended to provide for quality checks and provide additional
information. The tests included (1) chemical precipitation testing, and (2) activated carbon
adsorption testing.

3.2.4.1 Chemical Precipitation Testing

Parsons performed a number of chemical precipitation jar tests to evaluate variations of
vendor test conditions. The chemical precipitation tests employed similar techniques with minor
variations to those tested by Siemens and WesTech and, as such, were intended to provide a
quality check on the reported removal efficiencies for mercury, arsenic, and chromium and
augment the information provided the vendors. Tested coagulants included FeCl;, sodium sulfite
(NazS03), and FeSO4. Each chemical precipitation step was applied to supernatant following
treatment with magnesium chloride for silica removal. Treatability testing data are provided in
Appendix C4.

All tests were performed using a standard jar testing methodology. At the conclusion of each
treatment, the contents were allowed to settle. The decanted supernatant was filtered at 1.5 um
and analyzed for the target metals. The specific test conditions and results for these tests are
summarized i Table 11. The most promising chemical precipitation tests resulted in similar
removals of arsenic and chromium to those obtained from vendor testing, with no improvements
observed. Mercury removal was not as effective in the chemical precipitation tests performed by
Parsons.

3.2.4.2 Activated Carbon Adsorption Testing

Vendor testing results with GAC adsorption demonstrated additional removal of mercury of
approximately 30% over that provided by chemical precipitation alone, based on application of
GAC to 1™ stage effluent from chemical precipitation. Based on these results and limited
adsorption testing by Parsons, it is estimated that an approximate 30% to 50% removal of
mercury may be possible from a two-stage chemical precipitation treated sample, depending on
the sample mercury inlet concentration and GAC loading.
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SECTION 4

TREATMENT CONSIDERATIONS FOR
OPERATIONS

4.1 TRANSPORTATION AND OFFSITE TREATMENT OPTION

At the onset of the CBP removal action planning, it was established that extraction should be
done in a manner as to minimize excessive drawdown in the extraction wells (slower rate of
pumping would allow for laminar (horizontal) flow within the CBP zone to the extraction well).
This approach provides for the greatest efficiency with CBP extraction from the aquifer (under
higher pumping rates, vertical flow occurs thus pulling downward the non-CBP groundwater
atop the CBP zone). The pumping rates employed during the pilot were generally at the desired
operational rate to allow laminar flow. Therefore, there is a somewhat limited opportunity to
increase the volume per unit time of CBP extraction regardless of whether the CBP is treated
onsite or offsite.

Under a full-scale operation, each tank would be filled to 15,000 gallons thus generating
45,000 gallons per week. No additional infrastructure would be required at this volumetric rate of
extraction/shipping. The approximate cost for offsite transport and treatment is $0.36/gallon.

Honeywell is also pursuing additional offsite treatment suppliers to potentially allow for
some additional scale up beyond 45,000 gallons per week. Under this scenario, some amount of
additional tank storage and perhaps onsite personnel could be required.

4.2 ONSITE TREATMENT OPTION

In accordance with Work Plan requirements, a conceptual design of the most promising on-
site treatment process employing conventional technologies has been prepared. However, as
previously stated, based on the results of the vendor treatability studies, it is anticipated that an
NPDES direct discharge permit would include a discharge limit for mercury, and possibly
several other parameters, that would be unachievable by the most promising treatment process.
Nevertheless, for comparison purposes, a conceptual treatment system design incorporating two-
stage chemical precipitation, gravity clarification, filtration, solids dewatering and GAC
polishing has been identified.

Since direct discharge limits are unknown and actual limits might be unachievable by the
most promising treatment process, an assumption has been included in this evaluation that
additional off-site treatment would be required for the effluent from onsite treatment. Additional
assumptions used in the development of the conceptual design and cost estimate include the
following:

e The current CBP extraction rate is 45,000 gallons per week, based on 25 gallons per
minute (gpm) extraction rate and a 40 hour work week (30 hours per week plant uptime).
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e The battery limits of this conceptual design is the existing CBP extraction system
influent manifold. It is assumed that the existing CBP extraction system would be
employed for this design.

e All treatment and ancillary equipment would need to be installed in a pre-engineered,
CBP groundwater treatment system building. A treatment system building would
typically include the following rooms and areas:

Process area

Solids management area
Office/control room

MCC room

Laboratory

Break room

Utility/equipment storage room

Lavatory

The onsite CBP conceptual treatment system design was developed for an average flow rate
of 25 gpm and instantaneous flow rate (surge capability) up to 60 gpm. The individual system

componen

ts envisioned in the conceptual design are presented in Table 12. A process flow

diagram (PFD) and general equipment and building arrangement for this conceptual system are

given in

Figures 8 and 9, respectively. A planning-level cost estimate is presented in

Section 4.2.1. Cost estimate backup is presented in Appendix D.
4.2.1 Planning-Level Cost Estimate

Planning-level (+£50%) capital and O&M costs were estimated for this conceptual treatment
system. The costs are summarized in the following table. A cost estimate breakdown is presented

in Appendix D:
: Overall Unit Treatment
Capital Cost Annual O&M Cost Cost ($/gal)
$16,000,000 $1,300,000 $1.20 — $2.20

™ Based on treatment of 10 million — 25 million gallons (high end — low end of unit cost range)

The estimated system O&M costs incorporate the following assumptions:

The operations and maintenance (O&M) costs were developed around 45,000 gallons
per week flow rate to match the current CBP extraction rate (25 gpm) and a 40 hour
per week treatment system operating schedule, assuming 30 hours per week of
treatment system up-time. The annual treatment volume would be approximately 2.25
million gallons allowing for maintenance down time.
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e Due to the uncertainty regarding ultimate disposition of potentially onsite treated CBP
volume, additional offsite transport and treatment of effluent has been assumed and
accounted for in the O&M costs.

The dewatered solids would be disposed of offsite at an estimated annual generation
rate of approximately 430 wet tons/yr.
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SECTION 5

DISCUSSION AND RECOMMENDATIONS
FOR PATH FORWARD

The offsite treatment pilot test of the CBP groundwater has demonstrated that this option 1s
viable to treat high pH and high TDS groundwater from the CBP groundwater extraction system.
Consistent pumping rates and volumes from each extraction well during the pilot test have
produced a characteristic non-hazardous composite liquid for off-site transport and treatment.
The recovered CPB groundwater was consistently treated to the required standard at the
permitted offsite centralized waste treatment facility.

Onsite treatment of the CBP groundwater poses significant challenges including
complications associated with permitting of the direct discharge to the estuary and the potential
inability to meet potential NPDES direct discharge permit limits for one or more parameters. As
a result, it is likely that there will be a need to transport treated effluent for additional treatment
offsite, resulting in significant additional cost. In addition, there is significant capital and O&M
costs to construct and operate the plant identified in the conceptual design. Furthermore, the
sludge generated from the onsite treatment would also have to be transported offsite for disposal.
All of these issues raise sustainability concerns when compared with the offsite treatment
alternative which involves transport and treatment of CBP volume only.

Given the significant costs and uncertainties of the onsite treatment option, Honeywell
recommends offsite treatment of the extracted non-hazardous composite CBP groundwater at
20,000 to 45,000 gallons per week be continued. As part of the ongoing program, Honeywell
would also monitor the aquifer on a quarterly basis with groundwater sampling from a select
group of monitoring wells and extraction wells. The proposed quarterly sampling of the CBP
monitoring and extraction wells would include analyses for TAL metals, TDS, total suspended
solids, pH, chemical oxygen demand, and silica. Honeywell will provide quarterly CBP
monitoring reports document the changes in pH and density of the CBP.
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SECTION 6
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TABLES
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TABLE 1
SUMMARY OF CBP EXTRACTION EVENTS FOR WRI PILOT TEST STUDY
Extraction Ship Sample Volume Extracted From CBP Extraction Well (gal.) Total Vol. in Lab Analysis
Date Date Description [ EW-1| EW-2 | EW-3| EW4|EW-5| EW-6( EW-7 | EW-8 | EW-9 EW-10 | EW-11 | EW-12] Tank (gal.) |Hg (ug/L)| pH (s.u.)

8-Jun 16-Jun Inf. Tank #1 | 225 | 1,063 | 1,637 1,352| 1,350 233 | 1,350 | 1,363 | 454 | 1,407 | 1,350 | 234 12,018 170 11.1
15-Jun’ Eff. Tank #1 | 225 | 1,351 | 1,350| 1,351 1,350| 225 | 1,350 | 1,351 | 453 | 1,351 | 1,350 | 225 11,932 240 10.8
16-Jun Inf. Tank #2 | 190 692 |[1,114]1,114] 842 | 190 | 1,075 | 1,107 | 368 | 1,101 | 1,098 | 187 9,078 220 10.6
20-Jun’ Eff. Tank #1 - 521 373 - - - - - - - - - 12,826 200 11.0
23-Jun Inf. Tank #2 - 1,215 - - = - — — - — = - 10,294 210 11.1
5-Jul 12-Jul Inf. Tank #2 - 1,091 - - - - 1,080 | 1,349 - - - - 13,813 158 10.8
12-Jul Inf. Tank #3 - 1,211 - - - - 1,210 | 1,502 - e - - 10,344° 173 10.8
13-Jul 19-Jul |Eff. Tank #1a| - - - - - - |[1,610.1]1,978.4] -- ¥ = = 9,902° 104 10.5
19-Jul 25-Jul Inf. Tank #4 | 224.5(1,783.8| 445.5| 4453 O 0 |[1,771.1|2,213.9]| 443.3(2,205.8| 833.9 | 222.8 10,590 145 10.8
19-Jul 27-Jul Eff. Tank #2 | 306.5[2,419.1| 607 | 609 0 0 |[2,404.7|3,007.9] 606 [3,010.3|1,206.3| 308 14,484 120 10.7
26-Jul 2-Aug Inf. Tank #5 | 225 |1,800.2| 450.1| 450 0 225 [1,800.3|2,250.2] 450 [2,250.3| 900.1 | 225.1 11,026 129 10.9
29-Jul 8-Aug Eff. Tank #3 | 225 [1,800.2| 450 | 450 0 0 [1,800.3|2,250.3] 450 (2,251.4| 900.1 225 10,802 119 10.9
2-Aug Inf. Tank #6 | 89.4 703 |[176.7]| 177.1 0 89.8 | 694.6 | 869.1 | 173.9| 863.9 | 346.1 | 88.8 4,272 140 10.9
3-Aug 9-Aug Inf. Tank #6 | 225.6 | 1,817.3| 453.3| 453 0 225.2(1,825.6]|2,281.1] 457.8|2,286.3| 914.8 | 226.2 11,166 149 10.8
8-Aug 11-Aug | Eff. Tank #4 | 225 |1,800.1| 450 | 450 0 225 (1,801.8]2,252.9]449.7(2,250.3 900.1 | 224.5 11,029 127 10.6
10-Aug 15-Aug | Inf. Tank #7 | 217.5|1,740.1| 435 | 435 | 436.3|217.5|1,739.5|2,175.3| 436.2|2,175.8| 871.1 | 161.6 11,041 133 10.9
15-Aug 17-Aug | Eff. Tank #5 | 217.5( 1,740 | 435 | 435 |436.4]|217.5(1,740.1|2,175.2]| 436.6(2,176.8| 871.9 | 177.1 11,059 134 10.8
16-Aug 19-Aug | Inf Tank #8 | 217.5(1,740.1| 435 | 435 |436.4]|217.6(1,740.6|2,176.3]| 435 [2,175.9| 870.1 | 165.1 11,045 120 11.0
18-Aug 22-Aug | Eff. Tank #6 | 217.5(1,740.9| 435 | 435.2| 435 |217.5(1,742.6|2,179.5| 435 |2,175.3| 870.1 | 168.5 11,052 122 10.9
22-Aug 24-Aug | Inf Tank #9 | 217.5|1,740.4| 435.3] 436.1| 435 | 217.6(1,742.0|2,180.6] 435 |2,175.3| 870.1 | 192.7 11,078 147 11.1
23-Aug 25-Aug | Eff. Tank #7 | 217.5|1,740.9| 435 | 435.4| 435 | 217.5(1,740.2|2,176.6] 435 |2,175.4| 871.4 | 183.8 11,064 139 10.9
25-Aug 29-Aug |Inf. Tank #10| 217.5| 1,744 | 436.8| 437.1| 435 | 217.5(1,742.9|2,180.1] 435 |2,175.4( 870.8 | 183.7 11,076 164 10.8
29-Aug 31-Aug | Eff. Tank #8 | 217.6|1,741.9| 435 | 435 |435.2|217.8(1,745.1| 2,175 | 435 |2,175.2| 870.1 | 177.7 11,061 76.9 10.9
30-Aug 1-Sep |Inf. Tank #11| 217.5(1,740.7| 435 | 435 |435.5|217.7(1,740.3|2,175.9| 435 [2,175.2] 870 179.5 11,057 114 11.0
1-Sep 6-Sep Eff. Tank #9 | 217.5|1,740.2| 435 | 435.5|435.1|217.5(1,740.3|2,175.2| 435 |2,176.1| 871.1 | 168.1 11,047 148 10.9
2-Sep 7-Sep |Inf. Tank #12|217.5|1,740.1| 435 | 435.5| 435 | 217.5| 1,742 |2,179.1] 435 |2,175.1| 870.1 | 170.2 11,052 136 11.0
7-Sep 12-Sep |Eff. Tank #10| 217.5|1,740.2| 435.1| 435 |437.1|217.5|1,742.2|2,178.9| 435.5|2,175.2| 870.3 | 164.4 11,049 138 10.9
8-Sep 13-Sep |Inf. Tank #13| 217.6|1,747.3| 435 | 435.1|435.6|217.5(1,741.1| 2,177 | 435.1|2,176.9| 871.3 | 147.2 11,037 146 11.0
13-Sep 15-Sep |Eff. Tank #11| 217.5|1,740.1| 435 | 435 |436.2|217.8(1,740.3|2,175.1]| 435.4|2,175.3| 870.1 | 158.4 11,036 124 11.0
14-Sep 19-Sep |Inf. Tank #14| 217.61,740.1| 435.1| 435 |435.4|217.5(1,742.1|2,179.3] 435 |2,175.4| 870.5 | 140.5 11,024 146 11.0
19-Sep 21-Sep |Eff. Tank #12| 217.5(1,741.2| 435.5] 436.1| 435.2| 217.5(1,740.1|2,175.3| 435 |2,175.6| 871.2 | 143.8 11,024 187 11.0
20-Sep 22-Sep |Inf. Tank #15| 217.5|1,744.5| 435 | 435.2|435.1|217.5(1,746.4|2,184.4| 435 |2,175.1| 869.9 | 152.2 11,048 168 11.0
22-Sep 26-Sep |Eff. Tank #13| 217.5|1,740.3| 435 | 435 | 436 |217.5(1,740.1|2,177.8] 435 |2,177.2| 871.6 | 145.8 11,029 182 11.0
26-Sep 28-Sep |Inf. Tank #16| 218.5|1,740.6| 435.4| 435 |435.6| 218 (1,741.4|2,174.6] 435 [2,175.3| 374.8 | 160.7 10,545 148 10.9
27-Sep 29-Sep |Eff. Tank #14| 217.5(1,740.2| 435.1| 435 |436.2|217.5(1,740.1|2,175.4| 435.4|2,175.7| 829.7 | 145.5 10,983 159 10.9
29-Sep 3-Oct Inf. Tank #17| 217.5[1,741.9| 435.8| 436.4| 435.1| 217.5(1,740.2|2,175.2| 435 (2,175.3| 871 133.3 11,014 162 11.0
3-Oct 5-Oct |Eff. Tank #15| 216.6|1,740.1| 435 | 435 | 436.7|216.5( 1,742 |2,177.7]| 435 |2,175.3| 870.1 | 139.2 11,019 165 11.0
4-Oct 6-Oct Inf. Tank #18| 217.5|1,757.2| 435 | 435 |435.1]|217.5(1,731.1|2,175.2| 435.1(2,175.3| 870 131.9 11,016 161 11.1
6-Oct 10-Oct |Eff. Tank #16| 217.9|1,740.1| 435 | 435 | 435.1]|217.5|1,748.3|2,185.9] 435 |2,175.5| 871.8 | 114.1 11,011 147 11.0
10-Oct 12-Oct |Inf. Tank #19| 216.6|1,740.2| 435 | 435 |435.1]|217.5(1,742.8|2,179.4| 435 |2,175.2 870.1 | 143.3 11,025 122 11.1
11-Oct 13-Oct |Eff. Tank #17| 217.5|1,740.2| 435 | 435 |435.5]|217.5(1,740.1|2,175.7]| 435.7 | 2,175.2| 870.2 | 133.4 11,011 114 11.0
13-Oct 17-Oct | Inf. Tank #20| 217.5|1,740.2| 435 | 435 |436.8|217.5|1,740.8|2,177.6| 435 |2,176.5| 870 125.1 11,007 118 10.9
17-Oct 19-Oct |Eff. Tank #18| 217.5|1,740.2| 435 | 435.1|435.4|217.5(1,740.5|2,175.2]| 435.6|2,175.2| 870.1 | 124.2 11,002 118 11.0
18-Oct 20-Oct |Inf. Tank #21]217.9|1,740.1| 435 | 435 | 435.1|217.5|1,740.6|2,175.5| 435.7|2,175.2| 871.6 | 133.4 11,013 125 11.0
20-Oct 24-Oct |Eff. Tank #19| 217.5|1,740.1| 435 | 435 |435.8|217.5|1,742.4|2,179.0| 435 |2,175.1| 870.1 | 130.3 11,013 119 11.0
24-Oct 26-Oct | Inf. Tank #22|217.5|1,740.1| 435 | 435 | 435.3|217.5|1,740.3|2,175.6| 435 |2,174.3| 870.1 | 121.3 10,997 120 11.0
25-Oct Eff Tank #20 [ 217.5(1,740.1| 435 |434.9| 435 | 217.5|1,740.7|2,175.6] 435.3(2,176.0| 870.8 [ 121.5 11,000 120 11.0
Extracted to Date 406,039 |Gallons
Shipped to Date 395,028 |Gallons
June Extracted 35,137 |Gallons
July Extracted 57,933 |Gallons
August Extracted 126,000 |Gallons
September Extracted 131,887 |Gallons
October PTD Extracted | 121,113 |Gallons

1) June 15 and June 20 extraction volumes split into tw o (2) July 12 extraction events (6,404-gal. and 6,422-gal. volumes).
2) Includes 6,422-gal. from June 15 and June 20 extraction events.
2) Includes 6,404-gal. from June 15 and June 20 extraction events.
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SUMMARY OF TANK SHIPMENTS AND WEEKLY VOLUMES

TABLE 2
Ship Date WE Tank Vol Weekly Vol
10-Jun 0
16-Jun 17-Jun Inf #1 12,018 12,018
24-Jun 0
1-Jul 0
8-Jul 0
12-Jul 15-Jul Inf #2 13,813 13,813
19-Jul Inf #3 10,344
20-Jul 220 Eff #1A 9,992 20,336
25-Jul Inf #4 10,590
29-Jul
27-Jul Eff #2 14,484 25,074
2-Aug 5-Aug Inf #5 11,026 11,026
8-Aug Eff #3 10,802
9-Aug 12-Aug Inf #6 15,439
11-Aug Eff #4 11,029 37,270
15-Aug Inf #7 11,041
17-Aug  19-Aug Eff #5 11,059
19-Aug Inf #8 11,045 33,145
22-Aug Eff #6 11,052
24-Aug  26-Aug Inf #9 11,078
25-Aug Eff #7 11,064 33,194
29-Aug Inf #10 11,076
31-Aug 2-Sep Eff #8 11,061
1-Sep Inf #11 11,057 33,194
6-Sep Eff #9 11,047
7-Sep 9-Sep Inf #12 11,052
9-Sep Ef#10 11,049 33,148
13-Sep Inf #13 11,037
15.5ep 0% Ef#1 11.036 22,073
19-Sep Inf #14 11,024
21-Sep 23-Sep Eff#12 11,024
22-Sep Inf #15 11,048 33,096
26-Sep Ef#13 11,029
28-Sep  30-Sep Inf #16 10,545
29-Sep Eff#14 10,983 32,557
3-Oct Inf #17 11,014
5-Oct Eff#15 11,019
6-Oct 7-Oct Inf#18 11,016 33,049
10-Oct Eff#16 11,011
12-Oct 14-Oct Inf #19 11,025 22,036
TBD Eff#17 11,011
TBD Inf # 20 11,025
TBD TBD Eff#18 11,011 33,047
Total Shipment Volume for PT 428,076
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TABLE 3
BASELINE CBP ANALYSIS FOR ONSITE EVALUATION
. CBP Composite Extraction Well 6

Parameter Units (EFF? (EW-6)
pH s.u. 10.8 113
Arsenic (As) mg/L 0.13 0.53
Chromium (Cr) mg/L 0.62? 0.18
Mercury (Hg) mg/L 0.25 1.09
Lead (Pb) mg/L <0.010 <0.010
Silica (Si1) mg/L as Si0, 140 1,500
Sulfate (SO47) mg/L 670 1,900
Total Dissolved Solids (TDS) mg/L 17,000 40,000
Chemical Oxygen Demand (COD) mg/L 3,200 14,000

() Based on initial characterization of composite (EFF) and EW-6 samples by Test America, Savannah, GA, except as noted.

@ Based on Siemens analysis of composite (EFF) sample. This value is more consistent with treatment test results presented
by Siemens (Table 4) and WesTech (Table 9).
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TABLE 4
SIEMENS PRELIMINARY CHEMICAL TREATMENT TESTING
Mercury (Hg) Arsenic (As) Chromium (Cr)
Test ID Test Conditions Result % Result Y% Result %
(mg/L) Removal (mg/L) Removal (mg/L) Removal
EFF (Untreated Composite EFF Sample) 0.25 - 0.13 - 0.62 -
1 H,SOy4to pH 7.0 / 200 ppm FeCl; / NaOH to pH 7.0 0.18 27% 0.094 26% 0.55 11%
2 H,SO, to pH 9.0 / 200 ppm FeCl;/ NaOH to pH 9.0 021 14% 0.11 17% 0.60 3%
3 H,80,to pH 7.0 / 500 ppm FeCl;/ NaOH to pH 7.0 0.23 6% 0.055 57% 0.55 12%
4 H,S0,to pH 9.0 / 500 ppm FeCl;/ NaOH to pH 9.0 0.19 21% 0.11 13% 0.59 5%
5 H,S0,to pH 7.5 / 200 ppm alum 0.20 17% 0.10 19% 0.59 5%
6 H,S0,to pH 7.5/ 500 ppm alum 0.20 20% 0.083 35% 0.56 10%
7 pH 11.4/ 500 ppm MgCl 0.19 21% 0.066 48% 0.56 9%
3 pH 11.4 /500 ppm MgClL, / H,SO,to pH 9.0 0.20 20% 0.12 8% 0.57 9%
9 pH 11.4 /500 ppm MgCL,/ H,SO,to pH 9.0 / 25 ppm TMT-15 0.19 25% 0.11 12% 0.56 10%
10 pH 11.4 /25 ppm TMT-15 0.20 19% 0.14 -6% 0.59 3%
11 H,80,to pH 9.0/ 25 ppm TMT-15 0.20 21% 0.17 -32% 0.58 7%
12 H,S0,to pH 9.0 / Nalco 8702 0.20 18% 0.11 13% 0.58 6%
13 H,S0, to pH 4.54 / 500 ppm FeCl;/ hme to pH 8.0 0.065 74% 0.050 61% 0.25 60%
14 H,S0,to pH 4.54 / 500 ppm FeCls/ lime to pH 8.0 / 25 ppm TMT-15 0.074 70% <0.050 >61% 0.22 65%
15 H,80,to pH 7.0 / 500 ppm FeCly/ NaOH to pH 7.0/ 25 ppm TMT-15 0.17 33% <0.050 > 61% 0.50 20%
16 H,S0,4to pH 7.5 / 500 ppm Alum / 25 ppm TMT-15 0.18 28% 0.072 43% 0.54 14%
17 pH 11.4 s.u. /500 ppm MgCl, / 25 ppm TMT-15 0.19 25% 0.083 35% 0.56 10%
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TABLE 5
SIEMENS OPTIMIZATION PHYSICAL-CHEMICAL TREATMENT TESTING
Mercury Arsenic Chromium
Chemical Pretreatment Step Filtration Step Results %, Results %, Results %,
(mg/L) Removal (mg/L) Removal (mg/L) Removal
Untreated Composite (EFF) Sample - 0.25 -- 0.13 -- 0.62 --
10 um 0.11 57% 0.031 75% 0.31 50%
FeCl; + NaOH 1.5 um 0.092 63% 0.026 80% 0.26 57%
* Epitagt 7 0.45 pm 0.079 68% 0.033 74% 0.28 56%
] FeCl; 500 ppm
& NaOH to pH 7 0.1 pm 0.078 68% 0.031 75% 0.27 56%
1.5 ym/ GAC 0.064 74% 0.39 -- 0.23 64%
10 pm 0.077 69% <0.05 >61% 0.26 59%
FeCl; + Lime 1.5 um 0.055 78% <0.05 >61% 0.18 71%
* Egndytaghi 23 0.45 pm 0.053 78% <0.05 > 61% 0.18 72%
] FeCl; 500 ppm
& Lime to pH 7 0.1 pm 0.053 78% <0.05 >61% 0.17 73%
1.5 ym/ GAC 0.036 85% 0.21 -- 0.11 83%
FeSO, + Lime (FeSO, substituted for FeCly) 1.5 ym 0.053 79% < 0.05 > 61% 0.12 81%
FeCl; + NaOH + TMT-15 10 pm 0.089 64% 0.027 79% 0.30 51%
- H,S0, to pH 7 1.5 um 0.085 65% 0.027 79% 0.26 57%
o FeCl; 500 ppm 0.45 pm 0.082 67% 0.020 84% 0.27 57%
. NaOH to pH 7 0.1 um 0.085 65% 0.021 83% 0.26 59%
- TMT-15 25 ppm 1.5 um / GAC 0.069 72% 0.22 - 0.25 599%
PARSONS
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HONEYWELL BRUNSWICK
CAUSTIC BRINE POOL OFFSITE/ONSITE
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SIEMENS TWO-STAGE CHEMICAL TREATMENT TESTING RESULTS

Pavamioter Untreated 1" Treatment 1°' + 2™ Treatments
(mg/L) Result (mg/L) | Removal (%) | Result (mg/L) | Removal (%)

METALS
Aluminum -- -- -- 0.15 --
Antimony - -- -- < 0.009 -~
Arsenic 0.13 0.063 52% 0.021 84%
Barium - - -- 0.26 -
Beryllium -- -- -- 0.0026 --
Cadmium - - - <0.003 -
Calcium -- -- -- 706 --
Chromium 0.62 0.10 84% 0.039 94%
Cobalt -- -- -- <0.009 --
Copper - - - 0.018 -
Iron -- - - 0.25 --
Lead -- -- -- < 0.0045 --
Magnesium -- -- -- 1.8 --
Manganese - - - 0.019 --
Mercury 0.25 0.058 77% 0.039 84%
Nickel -- -- -- 0.11 --
Potassium -- -- -- 94 --
Selenium - - -- 0.015 -
Silver - - -- <0.003 -
Sodium -- — - 7,380 -
Thallium - - -- <0.003 -
Zinc -- -- -- 0.042 --
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TABLE 6
(continued)
SIEMENS TWO-STAGE CHEMICAL TREATMENT TESTING RESULTS
Untreated 1 Treatment 1%+ 2" Treatments
Parameter
(mg/L) Result (mg/L) | Removal (%) | Result (mg/L) | Removal (%)
OTHER ANALYZED PARAMETERS
TDS 17,000 - . 21,100 Note (1)
COD 3,200 - . 1,040 68%
Silica (Si0,) 140 - . 21 85%
OPERATIONAL MEASUREMENTS
Sulfuric Acid Dose (mg/L) X 3,200 N/A® 630 N/A
Lime Dose (mg/L) X 1,600 N/A 640 N/A
Solids Generated (mg/L)™ X 2,200 N/A 280 N/A
Sludge Dewaterability: 14% Dry Solids

('N/A = Increased TDS on account of chemical precipitation treatment

@ N/A = Not applicable

) TSS prior to settling
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TABLE 7
SIEMENS SLUDGE TCLP METALS RESULTS
Parameter TCLP Extract Hazardous o Code®
(mg/L) Threshold (mg/L.)

Arsenic 0.061 5.0 D004
Barium 1.22 100.0 D005
Cadmium <0.0034 1.0 D006
Chromium 0.061 5.0 D007
Copper <0.008 -- --
Lead 0.062 5.0 D008
Mercury 0.0025 0.2 D009
Nickel 0.075 -- --
Selenium <0.036 1.0 D010
Silver <0.012 5.0 DO11
Zine 0.79 -- --

M 40 CFR 261.24. Table 1 — Maximum Concentration of Contaminants for the Toxicity Characteristic
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TABLE 8
WESTECH OPTIMIZATION CHEMICAL TREATABILITY TESTING"

Mercury Arsenic Chromium
Test Test
D Canditions Result % Result %o Result %
(mg/L) Removal (mg/L) Removal (mg/L) Removal
Composite (Untreated Composite EFF Sample) 0.25 - 0.13 - 0.62 --
1 H,80, to pH 7.4 / 500 ppm FeCl; / 200 ppm NaS, 0.16 33% 0.10 19% 0.52 17%
H,S0, to pH 9.6 / 500 FeCl; / 200 NaS, /NaOH t
2 iyt L A 02 19% 0.13 4% 0.61 1%
pH9.0
3 H,S0, to pH 9.6 / 500 ppm FeCl; NaOH to pH 9.0 0.19 25% 0.12 7% 0.58 6%
H,S0, to pH 5.0/ 500 FeCl; / 200 NaS, / H,SOy t
4 sl - BRSNS R IR N 0.063 75% 0.075 41% 0.24 62%
pH4.2/Lime topH 7.0
H,S0, to pH 5.0 / 500 FeCl; / 200 NaS, /pH 4.2/
5 i ppm FetAs PP a2 1P 0.055 78% 0.058 549% 0.18 729%

Lime to pH 9.0

) Each test included 500 ppm MgCl, pretreatment for silica removal, and 1.5 um filtration of supernatant following settling

PARSONS
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TABLE 9
WESTECH TWO-STAGE CHEMICAL TREATMENT TEST RESULTS
s Uinitvented 1% Treatment’ 1%+ 2" Treatments
(mg/L) Result (mg/L) | Removal (%) | Result (mg/L) | Removal (%)

Mercury 0.25 0.055 78% 0.024 90%
Arsenic 0.13 0.058 55% 0.016 88%
Chromium 0.62 0.18 71% <0.10 > 84%
Solids Generated (mg/L)® N/A® 4,740 N/A 1,580 N/A
Sludge Dewaterability: 24% Dry Solids

) 1% stage metals results from preliminary testing

@ TSS prior to settling

®)N/A = Not applicable
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P:\Honeywell\446727 Brunswick\EPA Report\Submittal to EPA 10-31-11\Document\CBP Report to EPA Rev0.docx
November 1, 2011


file://P:/Hoiieywell/446727

Honeywell

HONEYWELL BRUNSWICK

CAUSTIC BRINE POOL OFFSITE/ONSITE
TREATMENT EVALUATION REPORT

TABLE 10
WESTECH SLUDGE TCLP RESULTS
TCLP Extract Hazardous
Parameter (mg/L) Threshold (mg/L)(l) Code™”
Antimony <0.005 -- --
Arsenic 0.049 5.0 D004
Barium 0.030 100.0 D005
Beryllium < 0.003 -- --
Cadmium < 0.0009 1.0 D006
Chromium 0.054 5.0 D007
Lead < 0.002 5.0 D008
Mercury <0.01 0.2 D009
Nickel 0.066 -- --
Selenium <0.004 1.0 D010
Silver < 0.002 54 D011
Thallium <0.002 -- --
Zinc 0.035 -- .

™ 40 CFR 261.24, Table 1 — Maximum Concentration of Contaminants for the Toxicity Characteristic
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TABLE 11
PARSONS CHEMICAL TREATMENT TESTING
Mercury Arsenic Chromium CcOoD
Test Conditions Result Result % Result Result
(mg/L) Removal (mg/L) Removal (mg/L) Removal (mg/L)
(Untreated Composite EFF Sample) 0.25 -- 0.13 - 0.62 -~ 3,200
Chemical Precipitation (Variations on Vendor Tests)
500 ppm MgCl, / H,S0, to pH 7.0 / 500 ppm FeCl; / NaOH to pH 7.0 0.16 37% 0.076 40% 0.18 70% 2610
500 ppm MgCl, / H,SO, to pH 9.5 / 500 ppm FeSO, / pH 7.0 0.19 21% 0.091 29% 0.15 7% 2790
500 MgCl, / H,SO, to pH 7.0 / 500 FeCl; / 500 Na,S0; /
] SRR e R 0.17 30% 0.084 34% 0.23 64% 2520
NaOH to pH 7.0
PARSONS
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TABLE 12
CONCEPTUAL DESIGN: TYPICAL ONSITE TREATMENT SYSTEM
EQUIPMENT LIST
Process Conceptual Design Info

Influent Equalization

e 10,000 gallon vertical, closed top, cross-linked polyethylene (HDXIL.PE)
equalization tank
o Two (2) dry-mounted centrifugal feed-forward pumps

Two-Stage Chemical
Precipitation and Clarification

e FEach stage consists of a packaged system including:

o
0]
(o]

Up to three (3) rapid mix chambers with mixers

Flocculation chamber with slow-speed mixer

Clarification chamber with solids separation media (inclined plate or
tube) and overflow weir

Effluent chamber

Progressive cavity (or similar positive displacement) sludge
underflow pump (clarification chamber)

o Two (2) dry-mounted centrifugal booster pumps from Stage 1 effluent
chamber to convey flow to Stage 2

e Two (2) dry-mounted centrifugal feed-forward pumps from Stage 2
effluent chamber to filtration/GAC

Pre-GAC Filtration

e Four (4) bag filter housings, each sized for entire flow rate

e Filter bag insert filtration size as determined fit for service

e Fore and aft pressure gauges, differential pressure alarm, and (as
necessary) pressure relief valve for each housing

GAC Adsorption

e Four (4) 6,000 Ib GAC adsorbers arranged in two (2) sets
e Piping manifold in each set to allow either vessel to operate as lead
e Differential pressure transmitter / alarm

Post-GAC Filtration

e Two (2) bag filter housing designed similarly to pre-GAC filters
e 1 um (or as required) bag filter inserts

Effluent Holding, Reuse, and
Discharge

e 10,000 gallon vertical, closed top, HDXLPE effluent holding tank

e Two (2) dry-mounted centrifugal effluent discharge pumps

e Single-duty 500 gpm centrifugal GAC backwash pump

e Single-duty plant water booster pump and pressurization tank (100 gal;
40 psig)

PARSONS

P:\Honeywell\446727 Brunswick\EPA Report\Submittal to EPA 10-31-11\Document\CBP Report to EPA_Rev0.docx

November 1, 2011



file://P:/Honeywell/446727

Honeywell

HONEYWELL BRUNSWICK
CAUSTIC BRINE POOL OFFSITE/ONSITE
TREATMENT EVALUATION REPORT

TABLE 12
(Continued)
CONCEPTUAL DESIGN: TYPICAL ONSITE TREATMENT SYSTEM
EQUIPMENT LIST
Process Conceptual Design Info
Sludge Dewatering e 10,000 gallon sludge holding / thickening tank, 304 stainless steel (or

appropriate corrosion-resistant material), with decant ports/pipes or
floating decanter

Plate-and-frame filter press, 25 ft’, 100 psig

Filter press feed pump, 100 psig, with variable frequency drive (VFD)

Chemical Storage and Metering

Chemicals and typical commercially-available concentrations:

50% (w/v) sulfuric acid (H,SO,)

35% (w/v) lime slurry

51% (w/v) magnesium chloride (MgCl,)

40% (w/v) ferric chloride (FeCls) or ferrous sulfate (FeSO,)

10% (w/v) sodium sulfide

Chemical storage

o  One (1) 5,000 gallon HDXI.PE tank for each chemical

o Individual secondary containment structures at minimum 110% tank

c 0 ¢ 0 ©

volume capacity
o Separate fill stations for each chemical
Chemical metering
o Two (2) positive-displacement diaphragm-type pumps per chemical
©  One pump dedicated for each application (i.e., Stage 1 or Stage 2).

Polymer Makeup and Delivery

For sludge dewatering and (as required) chemical treatment system
clarification

Each unit would include neat polymer emulsion metering pump, dilution
water flow meter, mixing chamber for diluting polymer, and dilute
polymer feed unit

Process Sump

For management of sludge thickening tank decant, filter press filtrate,
and miscellaneous drains

Two (2) submersible centrifugal pumps to convey liquid to influent
equalization tank

PARSONS
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SITE LOCATION
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FIGURE 3
SIEMENS PRELIMINARY CHEMICAL TREATMENT RESULTS®
0.70
- M Mercury (Hg)
0.60 | B Arsenic (As)
y B Chromium (Cr)

0.50 -
0.40 -
030 -

020 18

Supernatent Concentration (mg/L)

() Refer to Table 2 for treatment conditions associated with each test
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FIGURE 4
SIEMENS CHEMICAL-PHYSICAL TREATMENT TESTING
EFFECT OF FILTRATION PORE SIZE®
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Filtration Pore Size

M FeCl; + Lime chemical pretreatment step
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FIGURE 5
SIEMENS CHEMICAL-PHYSICAL TREATMENT TESTING:

COMPARISON OF CHEMICAL PRETREATMENTS AT 1.5 pM FILTRATION
0.70

= Mercury (Hg)
0.60 u Arsenic (As)
B Chromium (Cr)

0.50

0.40

Effluent Concentration (mg/L)

Composite FeCI3 + NaOH FeCI3 + Lime FeS04 + Lime FeCl3 + NaOH +
TMT-15

Chemical Treatment Step
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SIEMENS CHEMICAL-PHYSICAL TREATMENT TESTING
COMPARISON OF GAC PERFORMANCE
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FIGURE 7
WESTECH CHEMICAL TREATMENT PRELIMINARY RESULTS

= Mercury (Hg)
B Arsenic (As)

® Chromium (Cr)

Composite MgCI2 /FeCI3+ MgCI2/FeCI3+ MgCI2/FeCI3+ MgCI2/FeCI3+ MgCI2/FeCI3 +
Na2S Na2S + NaOH NaOH Na2S + Lime pH 7 Na2S + Lime pH 9

Chemical Treatment Components
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FIGURE 8
CONCEPTUAL CBP GROUNDWATER TREATMENT SYSTEM
PROCESS FLOW DIAGRAM

PARSONS

P:\Honeywell\446727 Brunswick\EPA Report\Submittal to EPA 10-31-11\Document\CBP Report to EPA_Rev0.docx
November 1. 2011


file://P:/Honeywell/446727

THIS DRAWING, THE PROPERTY OF HONEYWELL IS FURNISHED SUBJECT TO RETURN ON DEMAND AND THE CONDITION THAT THE INFORMATION AND TECHNOLOGY EMBODIED
HEREIN SHALL NOT BE DISCLOSED OR USED AND THE DRAWING SHALL NOT BE REPRODUCED OR COPIED IN WHOLE OR IN PART EXCEPT AS PREVIOUSLY AUTHORIZED IN

WRITING. ANY PERSON WHO MAY RECEIVE OR OBSERVE THIS DESIGN WILL BE HELD STRICTLY LIABLE FOR ANY VIOLATION WHETHER WILLFUL OR NEGLIGENT.

NOTICE:

CHEMICAL STORAGE AND METERING, (TYP OF 5)
BASED ON PRELIMINARY TREATABILITY STUDY RESULTS, THE
FOLLOWING CHEMICALS ARE ANTICIPATED TO BE STORED AND
TO CHEMICAL DOSED ON-SITE,(THE FINAL CHEMICAL DOSING STRATEGY
PRECIPITATION SYSTEMS WILL BE BASED ON FINAL TREATABILITY STUDY RESULTS.)
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THIS DRAWING, THE PROPERTY OF HONEYWELL IS FURNISHED SUBJECT TO RETURN ON DEMAND AND THE CONDITION THAT THE INFORMATION AND TECHNOLOGY EMBODIED
HEREIN SHALL NOT BE DISCLOSED OR USED AND THE DRAWING SHALL NOT BE REPRODUCED OR COPIED IN WHOLE OR IN PART EXCEPT AS PREVIOUSLY AUTHORIZED IN

WRITING. ANY PERSON WHO MAY RECEIVE OR OBSERVE THIS DESIGN WILL BE HELD STRICTLY LIABLE FOR ANY VIOLATION WHETHER WILLFUL OR NEGLIGENT.
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Kirk Kessler
Principal

(678) 336-8544 Direct Line
900 Ashwood Parkway kkessler@envplanning.com
Suite 350

Atlanta, Georgia 30338

(404) 315-9113 Telephone
(404) 315-8509 Fax

October 27, 2011
Memo to File

A volumetric analysis was previously performed for the purpose of defining the estimate
of the amount of caustic brine pool (CBP) in the surficial aquifer at the LCP site. A
three-dimensional interpolation utility by Environmental Visualization Systems (EVS)
was utilized. The analysis was performed on the interpolated CBP for multiple years of
measurement, beginning in 1996 and extending through 2005 (note that more recent
interpolations of the CBP volume show the pool has diminished slightly over time). The
analysis was performed under two porosity assumptions: 10% and 25%. The estimated
CBP volume (defined at the pH boundary condition of 10.5 Standard Units) ranged from
9.3 to 23.3 million gallons (porosity of 10% and 25%, respectively). Following is a more
detailed description of the model assumptions and output of the analysis.

Sincerely,

’if/f &

]
AP { N L

Kirk Kessler, P.G.
Principal


mailto:kkessler@envplaniiing.com

The groundwater monitoring network within and in the vicinity of the caustic brine
pool (CBP) provides numerous samples results for analysis of the extent of elevated pH
readings in the upper surficial aquifer. The data distribution is three-dimensional and
dense, especially in the areas closest to the chlor-alkali process and disposal areas. The
abundance of data provides an opportunity for three-dimensional rendering and
interpretation of the data using the kriging methodology.

The kriging algorithm, applied in the mining, petroleum, and environmental
industries, has as its foundation the assumption that spatially distributed data in geologic
settings assume some degree of spatial continuity due to naturally occurring transport and
deposition processes. In the case of the CBP area, high-pH waters are assumed to have
migrated from the process areas into the unconsolidated media by one or more of the
following processes:

e gravity-driven migration of CBP vertically through the vadose zone portion of
the soils, closest to the chloralkali process area; and

e saturated-zone flow of CBP vertically to the base of the upper Surficial aquifer,
spreading along the sandstone aquitard surface.

The continuity fostered by these physical processes means that a measured
concentration of pH in a monitoring well will allow estimation at a point nearby with a
lower inherent estimation variance than would be inherent when estimating further
afield. The kriging algorithm begins by examining the data and their locations to look for
spatial trends in continuity or variability, especially in different compass directions. This
analysis leads to a model of estimation variance as a function of distance from data
points. Finally, the algorithm optimizes the estimation by using a weighted average of
the data that minimizes this estimation variance.

One of kriging’s greatest strengths lies in its ability to filter out redundant data. In
assigning weights to the individual data points for the weighted averaging, it assigns
lower weights to two closely-spaced data points than the weight it assigns to an isolated
point, because the latter point intuitively provides a more critical piece of information.
Other methods of weighted averaging, such as inverse-distance methods, fail to consider
data redundancy.

The Environmental Visualization System (EVS) software is designed to perform
three-dimensional kriging. Model output can also include volumetric data regarding
plume dimensions. It was used in this manner to provide estimations of plume volume at
various pH level thresholds (e.g., at pH 10.5, 11.0 and 12.0). The graphic below
illustrated the EVS on-screen output.
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The following table provides the estimated plume volume at the three pH threshold
levels for each of the year-end monitoring events (through the year 2005). Note that soil
porosity in the model is assumed to be 0.25; the table also shows volume estimations
based on a second assumed porosity of 0.10 (10%).



EVS Output of Caustic Brine Pool Volume at pH Threshold Levels

1996
2000
2001
2003
2004
2005

N W =

Total Volume (ft3) @ 25% porosity

pH = 10.5
5.038E+06
5.693E+06
3.539E+06
2.494E +06
2.475E406
3.116E+06

pH=11.0
3.043E+06
3.154E+06
1.414E4+06
1.035E+06
7.226E+05
1.223E+06

Note: Effective porosit is assumed as 0.25.

pH = 12.0
8.258E405
1.030E+06
6.756E+04
1.073E+04
2.136E+04
4.431E404

Total Volume (gal) @ 25%
pH=105 pH=11.0 pH=12.0
37,680,500 22,763,510 6,176,797
42,579,900 23,588,180 7,706,457
26,473,590 10,580,273 505,330
18,656,242 7,740,678 80,245
18,515,244 5,405,235 159,784
23,309,550 9,149,910 331,458

80,000,000
70,000,000
60,000,000
50,000,000
OpH=12.0
40,000,000 HpH=11.0
OpH =105
30,000,000
20,000,000 - -
10,000,000
0
1996 [2000 | [ 2001 | [ 2003 | [ 2004 | 2005
Total Volume (ft3) @ 10% porosity Total Volume (gal) @ 10%
pH=105 pH=11.0 pH =120 pH=10.5 pH=11.0 pH=12.0
1996 2.015E+06 1.217E+06 3.303E+05 15,072,200 9,105,404 2,470,719
2000 2.277E+06 1.261E+06 4121E+05 17,031,960 9,435,272 3,082,583
2001 1.416E+06 5.658E+05 2.702E+04 10,589,436 4,232,109 202,132
2003 9.977E+05 4.139E+05 4.291E+03 7,462,497 3,096,271 32,098
2004 9.901E+05 2.891E+05 8.545E+03 7,406,098 2,162,094 63,914
2005 1.247E+06 4.893E+05 1.773E+04 9,323,820 3,659,964 132,583
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test DATE §- §-r/
Volume Extracted (gal.)
Time EW-1 EW-2 EW-3 EW-4 EW-5 EW-6 EW-7 EW-8 EW-9 EW-10 EW-11 EW-12 EW-13
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L.CP Chemicals Site, Brunswick, Georgia f\)@
Caustic Brine Pool Removal Action {Y /
Extraction Well Test DATE f"/ﬁ -/ Q' Qg@
v N
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Time EW-1 EW-2 EW-3 EW-4 EW-5 EW-6 EW-7 EW-8 EW-9 EW-10 EW-11 EW-12 o
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action /‘Nq
Extraction Well Test DATE % i 16“! {
Volume Extracted (gal.)
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Remaoval Action -
Extraction Well Tast DATE X=J6 -1/

Volume Extracted (gal.)
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LCP Chemicals Site, Brunswick, Georgia

Caustic Brine Pool Removal Action
Extraction Well Test
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test

DATE

8-22-U

INE TANK
Stont Inf. Tank 2.0
Stop Inf TAnk

3. %

Time

EW-1

EW-2

EW-3

EW-4

EW-5

Volume Extracted (gal.)

EW-6

EW-7

EW-8

EW-9

EW-10

EW-11

EW-12

EW-13

o740

(G404 ¢

492522

7256.6

Fe(y. |

5307, 3

2406. A

2.763.9 %5014 48766.9

504917

(3339.3

73722.3

0340

(84349

49490. 7

9316 .3

LY. (o

S86F.

2433

27015. 41 32792. 0,839 6.4 5067 32.5

19456. 8

2404 [

0930

[8463.5

97609

9333 &

37407

5339, 2

RAuzl, 5

29287.¢

33134, 529393 4 51% ¢

135 96

7432, 7

[0 85

(89974

499921

A4y, 7

37194, ¢

5%373.3

2500 &

A511.0

334254

29954 &

40, &

13710%: (

7455, 8

NEY-

852¢.3

&4 LA

9499.3

7355l

54943. 8

7538 {

N34 8

33695, 7 340

056

9/e24:7

38/«

TYZ722. 4

[30-©O

13555.3

504536

9556.3

8914+ %

550%, o

558, )

919758

33793

AWl 7

=19 35.3

3933, 2

7508 3

(319

19533.7

5631,

Gbld.5

5564, 9

2586 Y

233034

392333

29[22 |

508.67.5

| 5T

753Y4. 8

14 89

{ 3{91‘?; 97

T

5637 7

LA F

2124929

d¢e4Lo

aa(4t.o

53632. 2

|49

2501

'

1440

[8621.9 5997, 7

56423

B633.8

88535

P3O

89201.9

52nt7.0

14209, ¢/

7565 O

Nex

217.5

404

435.0

217.6

IMHL.0

2180.06

435.0

2115.3

870.1

192.7

Nel-Total

1 67.6

Q

_,//_\

EW Test.xls




LCP Chemicals Site, Brunswick, Georgia

Caustic Brine Pool Removal Action
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
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LCP Chemicals Site, Brunswick, Georgia

Caustic Brine Pool Removal Action
Extraction Well Test DATE e
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test
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LCP Chemicals Site, Brunswick, Georgia

TwF TANK

Caustic Brine Pool Removal Action
Extraction Well Test DATE 7—— /9" //
Volume Extracted (gal.)
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LCP Chemicals Site, Brunswick, Georgia

Caustic Brine Pool Removal Action

EFF. TAvk

Extraction Well Test DATE Fdo-1]
Volume Extracted {gal.)

Time EW-1 EW-2 EW-3 EW-4 EW-5 EW-6 EW-7 EW-B Ew-g EW-10 EW-11 EwW-12 EW-13
(507 16337.9[3195(.3 |4939. 9 |4284. 7] — — 9493, 51088% & 24949262 29815, 4 U688 & |SYoR] | —
(550 |16740.0123313Y4. b 4973,8 | 4398 (| — — 963.8| 111DY. 3, D44F2 5 29699,/ 147197 |5yl | ——
1207 | [D22.7 3342bb | 5047. B | 445D, ] o — | 9941- 3 | 114995, 294554.5 299673 |4925. 3 54639 | —

a1

15 (6d21,.7 | 3392405647 8 440731 et — 1991 .3 114758.7 |24554,5 1294673 4925, % 543G | ——
0150 [3i17.9 | 3357535085, 9 | 94432 | — —  [0107:5 1159,/ 2459421290561 (999, 9 |5489.5 | ——
D@30 3459 139801.5 15144, 5 | 4498 .7 — — 10331 b |l11Q4b. F 2HEB0y |33, G 156 |SE1AS | T
050 | Jioh U b0\ ¥B3804555203.9 | H5LH, ) — — 3284 12042 q 1847 11, 1803, 15235 L |55y | —
(100 \[pt/[3.02836,7 532. 4| 1620 6| — | —mx¥B46x 1 il .9 29785 7 130b67.9/5%83.4 | S556.¢/ | ——
[268  |4y3. 8 133583, 35338, | 4694. & — — X, 11893p.9 B484L[ 30711, 5 550U le SLIO S | ——
(A5 /oyRd.4 33659, % 5352, 01 42135  — —  Y/188.5 13D \b. ] [A4P0Y, 2|38, 0 | S5y |56, 5] —
(419 (G453, 4 | B, F| 5350 Y3S |~ = 1I%2.9 /30D, | | 46U, 2| 0222, O | 56 30 |t g, & | —
1515 |48y, DB39% .7 | 5416.9 | 471 — | — Y7 13899 24233.21318%9.9 (5Ll SLEL ]| ~—
S —— oo NS Yne 54935 3| —

Vi Bl l0544, 434375, 44 556, 1 | 4993. 8| — —  1898.2 |12%941.8 | 25642.21319%35.7 58949 | 5710.4y | ——
Ner 306.5 12Y19.) b0b.8 | o9l Agprf.7 150079 | L05.2 | 30103 [1%06,3 | 3027
To¥=] 144 84,12
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INF. TANK
LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Poo! Removal Action J (p_’/
Extraction Well Test DATE  /=35-// z 7-%
Volume Extracted (gal.)

Time EW-1 EW-2 EW-3 EW-4 EW-5 EW.-6 EW-7 EW-8 EW-9 EW-10 _ EW-11 EW-12 EW-13
/Y1l [1e5494.4 34313y 55%6. . 1H48923.8 —— 7701 1118982.2(13722. 3 280492, 7131885, 71599%. 9 (52164 —=
195¢ [165L5,139533,4/557 7. 04934, §  — 793, 6112081 2119690, 025032, 132-79.7 59731573, 8 | —
/o) & |16 04 BDUEYL.1[5655,5 301D, 0] —— | 832y 193662119984 61251605, 42244 4y GI3L 35272 L1 —
[ 216 [/6%9279)350A.05716, 95668.3 — [860.6 1358722147693 3521322 5.45798. 7| —

T-26—( 1

19T | 10632 7135669.215716.9 (50685 — | 566,2155822|14756 21253103 132902 L162%0.¢ 15798.7 | ——
090 b | 1b7A238538.315799.9 5149, N — OO 1, D1/2898, 51 /5138, 21292.94. 2133128, 2| &296. 5| 582%.5S | —
[O6| [T1046:3563275853.9 | 6310 | — 933.9 | /31470 (15953.F 85352 & 334Y39 6522, 21532 (. [ | ——
[l O 2| [6734 3 35%74.4 5913, ] 156271, 2| — 962.9113%92.9 [1575%.9 | 25491589 33148.5 bLiy.3] 5951.5 | —
(233 /67694 36175:G 5956 8 535438 | —— [99¢.1 [[3198.5 10147 7 35492, 7| 3436 0| (,7956 | 5935.5 | ——
NET TotAan 225 | /8po.2 | “5>.] Y<p o A28 /800-3 | 2252 445D 22503 9p0.)] | 2251

707k [,026.3
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test

paTE  /-RA3-// /4/ 7-29-1/

LFF TRk

Volume Extracted {gal.}

Time EW-1 EW-2 EW-3 _ EW-4 EW-5 EW-6 EW-7 EW-8 EW-9 EW-10 EW-11 EW-12 EW-13
eol  Ve759.4\3¢175, L5956 § 5343834430 | D9 [ 3627 5/6!4 77 175492.7 34/26:01L725.6/ 5935.5] ——
¢ HoH5 6793.9 2343, 5| L,630.9 | 5398.9 —— 3%63.Y16306/9 1355302 2u6L A 6384.215959.2] —
T 117 B33 136596:7 | A9 154501 ——| T Y[ L4 A]bb 7 O |00598.5 306508 2666.£|5920.5| ——
N g/sl 35S E345.313C25%.2 I3 A |5698%. | — | —— 476, LAY 9 36620, 2 34353 ¢ | 2092 |6t 5| —
olAY0  |1L§3. 3262540 6132.3 16430 G| —— 1 — |42l O\ b4 3175637, 2| M%53.%/| 2032.( (6009 5 | —
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10778 /o948, T | 37562. 7| 6334 % | 5693. © 1t  — | (50705175682 15835 p | 345854, S| THEY 4 | 6472, = | —
S 8746 | b Teb.D 37072:7 | (3625 | 572/ 2~ Sl e L5y 73.5 4 179979 | 25G6b.2~| 35587, 4| 7537, F | 4122.5° | —
s N 0832 | /098 2 378818 é4p5 & | 5747, ¢ — — /5358 4| /4225. 8 | 25F/2. | Fp /8. S | 7630. 2 | b/5D. & | —
5“6 2907 | [bF54 4| 37 975.8 | (436. 8 | 57933 — 15498 8 | /8278.0 | 25942.7 | 363875 | 76%./ |p1e0.5 | T
T]\
NET | 235 /8ep. 2 | 450 450 —— | s800.3 | 22303 | 45D 2254 | Gpo,/ | 225
7oA~ | /0 Bo2.3
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LCP Chemicals Site, Brunswick, Georgia

Caustic Brine Pool Removal Action
Extraction Well Test

DATE

if-2-/0

Voilume Extracted (gal.)

Time EW-1 EW-2 EW-3 EW-4 EW-5 EW-§ EW-7 EW-8 EW-9  EW-10 EW-11  EW-12 EW-13
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LCP Chemicals Site, Brunswick, Georgia

Caustic Brine Pool Removal Action ;
Extraction Well Test DATE L=t =S0

Volume Extracted (gal.)
_ EW-B EW-2 EW-10 EW-11 EW-12 EW-13

i
~ Time | EW-1 EwW-2 EW-3 EW-4 EW-5 EW-5 EW-7__
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test

DATE

S =50

Volume Extracted (gal.)
Time EW-1 EW-2 EW-3 EW-4  EW-5 EW-6 EW-7 _ EW-8 EW-8  EW-10 EW-11 EW-12  EW-13
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0Ll | AHESR L | 24P%% 0| 749, 4 706.8 | 361 78 | Trt E | 2eedS A | AuFbo. & 7657 | 73S
o FYY | 29Gop, T\ A5891 2 | 758, 5 75% ¢ | 37,5 Er4 9 | 76,3 12%%1.7 |2vde7. / 7t 3 7325
(/95 (379667 50922 | 75%.5 | ShL | 54 |373.0 | B9 7 | 7443 2467.F |Rer [ | 7515 | 73gble| 8O
% K‘i\ % ‘ - n _ ‘
\ % ST \ 5, §
X e S~ 3 ) ~ ﬁ
% Al N N i N ™ 1
, A A = 5 o i3 R
™ B %
K X A N N S L -
— TN N N N N e =
\\ : 5 \\; \\ R e e =
g g _ = Y e
S A s = % = <
AN N N A N -2 N
\W; \\ X - i H‘-». 3 % } \ ]
A 5 5 e o] i X | A N S i3
-\\ \\ \ \ l \\ | : H%;._T’ _ \
Y % < = 7 A N
i ~ - B! N i " .
a7 =
f= = i
piio START Euk - 42,356,283 8 1 s sas %13 OFF
p Gy LS OFF H e S8 FRI. o FAuT — 72:6) 7o RESTIRT 3 Titpss — TRAS 07
/ W EW Tastxis




LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test

DATE

&-8~1/

INF TAnK

Volume Extracted (gal.)

Time EW-1 EW-2 EW-3 EW-4 EW-5 EW-6 EW.-7 EW-8 EWS  EW-10  EW-11  EW-12 .-
0723 | (53670 | 2295%.7 | 3.8 (.8 | 29 | 2D | 76 e Ty o
OIS | 5378 T, 2299 2| Gl | T4.7 | s3.5 | /(52| 46 & | 7o./ |22733.8 | 2286/ 3| 55.3 | 45390
|
OGS | /53797 | 2259, 2| 4l & 73. 7| $3 s (3. 2> Gé. € | 7o0./ 122733, 8 1229el 3| s 3| 44535 D
WIT | 45%23 M| RIISR.T| B9 | FZ) R | 2695 | % | Feod | F26.% (22809.9 23017/ | BeD. 1| 4683 S
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test

DATE

£ FFE. TAVK

o e I il
b-)%2 £ b-/5-/

Volume Extracted (gal.)

Time EW-1 EW-2 EW-3 EW-4 EW-5 EW-6 EW-7 EW-8 EW-9 EW-10 EW-11 EW-12 EW-13
N G54 | /555X, 1| QAT L6H 2 s Fe7. 4 | 1353/ 2354 | 1358. /| /1374 51 231682 | 24202.D0 | 435/ 3 | +7¢/.8 —
M ([0S | /1563 r G| 24/33. 8| /1D 1537 o MES, | Abb.H | sH4Yp. L] 455 S| 23228, 3| 43812~ | s520.2- | 4792, [ —
5 (A3 ([5C 3. b| 24270, F| Fpse. 2 /782 b | /bo3. A 3p7. 3| JblLo| 1792, 8 |A32307.7 |24628.F | /767, [ | +£33.2. i
\91\ 133 | /57203 H 24H4EY | 2256, 8| Ap23.0| 1746 G| 34T 3 | 1G06. T A3 2 | 237397 b |A4E6E. Y | F00k-5 | #£73. ) —

(5 P | 1573].) | 24506, 8| 25974 | R175.9 | 838, 7 | 375.3 | #0337 | 2/8%4 |23438.7 250al. 2| 2572 | 4900.7 | —

(705 1578 G |2 #4810 | 27#7.< | 24155 |20/7, L | 424§ | 2326.% | Ao, |23537.8 |258)6. b | 2952 2 | 4942.¢

DT> | (5780, | 2He87.0| 2747. 5 | 2473.5 | 2O17. | | S & | 2324 | IVED. & | 23S3IS | 25316 L | RYER. | 4G4 4 | —
B 2740 | /85748, 8| 24738 4| 2826, B | 2553, | 2064. b 4.8 | A37b.2 | 255G, 2- | 23545 | 28358, 4 | A530.F | 4264 G| —
L D75% | /5802 S | 297bD. 2| REbb-! | 2592 2| ppf& o | #1.p | 2413.7 | 258 b | 238577 p- | 285433. G | 256E. > | 457/, (| —
X 0947 | /5508, [ | 2HT47, 2 ABFR. T| 2415, 0| 2272.% | 453, ¥ | 2¥9. G | 2622, & (23596, |25Y58 .0 |ASG/, 2 (49775 |
\9‘\ (33% | 4ShI T || 25248 | -299). G | 2T7/¢.3 | 2703, 2| 4bp. Y | A708.2 | 29255 (33420, 7 | ASS6L-7| 2701 4 | 49596 & =

NET | 225,0 | /3257,2 | 13507 | /Z5D.-F | /35D / 225.0| /350./ | /3526 A2.S | 1350.7 | /35D | 2250 —
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INF TANK
LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test DATE lL-/b-1/
Volume Extracted (gal.)
Time EW-1 EW-2 EW-3 EW-4 EW-5 EW-6 EW-7 EW-8 EW-9 EW-10 EW-11 EW-12 EW-13
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£ (257 | /593), 2\ 25785, S | 3478 4| 35S & | 3157. 5 | 576. 7| 3371/ | 337(.7 (23694 |alavky | 332D | s102.7 | —
W /(5% | LU 4 | 25922.5| 7843. b| 36/0.2 | 3R97.5 6/3.2| 356l.F | 3Ll & | 23952 | 2¢¥43.2| 3579 2. | 5738./ | —
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test DATE lo ~A 2/
Volume Extracted (gal.)
Time EW-1 EW-2 EW-3 EW-4 EW-5 EW-6 EW-7 EW-8 EW-8 EW-10 EW-11 EW-12 EW-13
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test

DATE

b -21-//

Time

EW-1

EW-2

EW-3

EW-4

EW-5

Volume Extracted {gal.)

EW-6
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LCP Chemicals Site, Brunswick, Georgia

Caustic Brine Pool Removal Action
Extraction Well Test

DaTE (-2 210 — b= A3/

STl MFE. TAMK

20.7

AIING To JNFLUVENT T AN~

Volume Extracted (gal.)

EW-13

& Time EW-1 EW-2 EW-3 EW-4 EW-5 EW-6 EW-7 EW-8 EW-9 EW-10 EW-11 EW-12
W /533 Alobd2. S
Ty L wE3 26394
5 (b2 % ALl b, 2
: /a5 7 24759.9
C2 22 A A A
plle AL 0.0
N 0947 27034 5
Y A 27783
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\g YA o) 27HKE O
Sl Ao 2
Y/ A7737. /
| /i 4 A7817. &
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test

DATE

£ FF, TAVK

bmjit=r) £ G-75-11

JHOD  AiL Ews TRPPE)H LOT JUE
v fesmper AL £wS J—/Z

‘i.r'ﬂll.jme Extra::_ted (gal.)

___Time EW ___EW-2 __EWS3 EW-4 EW-5 EW-5 EW.-7 EW-8  EW-8  EW-10 EW-11 EW-12 EW-13
Da95Y | 15554, || A f| J4I 1 szp7 4 | 43530 | 2354 | 358 1| /374 5| 231682 pepi2.0| 43543 | a7el.8] —
oS | /i5edA G| 24/33. 8| JGip| 4537 0| MES b Abb.Y|  4ID. 6| 4595 S| @328 3 aW3EL2 | yxaod- | #7921 —
SA D ;,f-ﬂééaj.é 2270, 7 Hoge.2d s182 b /o3 Al 307 2| JbhER.o| 7928 | 223077 | 294285 | /7L, SE33, 2. | oy
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LCP Chemicals Site, Brunswick, Georgia

Caustic Brine Pool Removal Action
Extraction Well Test DATE lo - Slo— 1Y
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test

pDATE /OH—//
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tarl | cvel_ 0.0
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Volume Extracted (gal.)
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test

Filling TNC. Tank
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test

DATE

16-b~ 1\
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
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LCP Chemicals Site, Brunswick, Georgia

Caustic Brine Pool Removal Action
Extraction Well Test
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
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Volume Extracted {gal.) _
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
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Case Narrative
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-73366-1
Project/Site: Honeywell - Brunswick Site

Job ID: 680-73366-1 E

Laboratory: TestAmerica Savannah

Narrative

CASE NARRATIVE
Client: Environmental Planning Specialists, Inc.
Project: Honeywell - Brunswick Site

Report Number: 680-73366-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

RECEIPT

The samples were received on 10/14/2011; the samples arrived in good condition and on ice. The temperature of the coolers at receipt
was 3.2 C. Samples was not received at the correct pH.

TOTAL MERCURY

Sample 11286-CBP-0511 (680-73366-1) was analyzed for total mercury in accordance with EPA SW-846 Methods 7470A. The samples
were prepared and analyzed on 10/14/2011. During pH adjustment, the following sample(s) required 2 mL of acid to reach the desired pH:
11286-CBP-0511 (680-73366-1).

Sample 11286-CBP-0511 (680-73366-1)[50X] required dilution prior to analysis. The reporting limits have been adjusted accordingly.

No difficulties were encountered during the mercury analysis.

All quality control parameters were within the acceptance limits.

CORROSIVITY (PH)
Sample 11286-CBP-0511 (680-73366-1) was analyzed for corrosivity (pH) in accordance with SM 4500 H+ B. The samples were analyzed

on 10/14/2011.

This analysis is normally performed in the field and has a method-defined holding time of 15 minutes. This sample(s) was performed in
the laboratory outside the 15 minute time frame.

No difficulties were encountered during the pH analysis.

All quality control parameters were within the acceptance limits.
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Sample Summary
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-73366-1
Project/Site: Honeywell - Brunswick Site

Lab Sample ID Client Sample ID Matrix Collected Received
680-73366-1 11286-CBP-0511 Water 10/13/11 15:30 10/14/11 08:23 n
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Client: Environmental Planning Specialists, Inc.

Project/Site: Honeywell - Brunswick Site

Method Summary

TestAmerica Job ID: 680-73366-1

Method Method Description Protocol Laboratory
T470A Mercury (CVAA) SW846 TAL SAV
SM 4500 H+ B pH SM TAL SAV

Protocol References:

SM = "Standard Methods For The Examination Of Water And Wastewater",
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SAV = TestAmerica Savannah, 5102 LaRoche Avenue, Savannah, GA 31404, TEL (912)354-7858

Page 5 of 13



Definitions/Glossary
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-73366-1
Project/Site: Honeywell - Brunswick Site

Qualifiers

Metals

Qualifier Qualifier Description

u Indicates the analyte was analyzed for but not detected.

General Chemistry

Qualifier Qualifier Description

HF Field parameter with a holding time of 15 minutes

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

I Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CNF Contains no Free Liquid

DL, RA, RE, IN Indicates a Dilution, Reanalysis, Re-extraction, or additional Initial metals/anion analysis of the sample
EDL Estimated Detection Limit

EPA United States Environmental Protection Agency

MDL Method Detection Limit

ML Minimum Level (Dioxin)

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

RL Reporting Limit

RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)
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Client Sample Results

Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-73366-1
Project/Site: Honeywell - Brunswick Site

Client Sample ID: 11286-CBP-051I Lab Sample ID: 680-73366-1
Date Collected: 10/13/11 15:30 Matrix: Water
Date Received: 10/14/11 08:23

Method: 7470A - Mercury (CVAA)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 118 10.0 46 ugll " T10/14/1108:40  10/14/11 14:37 50
General Chemistry .
Analyte Result Qualifier NONE NONE unit D Prepared Analyzed Dil Fac
pH 10.9 HF suU 10/14/11 12:06 1
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QC Sample Results

Client: Environmental Planning Specialists, Inc.
Project/Site: Honeywell - Brunswick Site

TestAmerica Job ID: 680-73366-1

Method: 7470A - Mercury (CVAA)

Matrix: Water
Analysis Batch: 217794

Lab Sample ID: MB 680-217691/1-A

Client Sample |D: Method Blank
Prep Type: Total/NA
Prep Batch: 217691

MB MB

Analyte Result Qualifier RL MDL  unit D Prepared Analyzed Dil Fac
Mercury 020 U 0.20 0.091 ug/L T T10M14/1107:49 10/14/11 14:28 1
Lab Sample ID: LCS 680-217691/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 217794 Prep Batch: 217691

Spike LCS Lcs % Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 250 240 ug/L - 96  80-.120

Method: SM 4500 H+ B - pH

Lab Sample ID: LCS 680-217754/1 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 217754

Spike LCS Lcs % Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
pH 7.00 6.960 su - 99  63.158
Lab Sample ID: 680-73366-1 DU Client Sample ID: 11286-CBP-051I
Matrix: Water Prep Type: Total/NA
Analysis Batch: 217754

Sample Sample DU bu RPD

Analyte Result Qualifier Result Qualifier  Unit D RPD  Limit
pH 10.9 HF 10.88 suU i 0.09 40
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Client: Environmental Planning Specialists, Inc.

Project/Site: Honeywell - Brunswick Site

QC Association Summary

TestAmerica Job ID: 680-73366-1

Metals
Prep Batch: 217691
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
680-73366-1 11286-CBP-0511 Total/NA Water T470A
LCS 680-217691/2-A Lab Control Sample Total/NA Water T7470A
MB 680-217691/1-A Method Blank Total/NA Water T7470A
Analysis Batch: 217794
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
680-73366-1 11286-CBP-0511 Total/NA Water T470A 217691
LCS 680-217691/2-A Lab Control Sample Total/NA Water T470A 217691
MB 680-217691/1-A Method Blank Total/NA Water T7470A 217691
General Chemistry
Analysis Batch: 217754
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
680-73366-1 11286-CBP-0511 Total/NA Water SM 4500 H+ B
680-73366-1 DU 11286-CBP-0511 Total/NA Water SM 4500 H+ B
LCS 680-217754/1 Lab Control Sample Total/NA Water SM 4500 H+ B
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Lab Chronicle
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-73366-1
Project/Site: Honeywell - Brunswick Site

Client Sample ID: 11286-CBP-051I Lab Sample ID: 680-73366-1
Date Collected: 10/13/11 15:30 Matrix: Water
Date Received: 10/14/11 08:23
Batch Batch Dilution Batch Prepared

Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab

Total/NA Prep 74T0A 217691 10/14/11 08:40 JKL TAL SAV

Total/NA Analysis 74T0A 50 217794 10/14/11 14:37 CE TAL SAV

Total/NA Analysis SM 4500 H+ B 1 217754 10/14/11 12:06 PAT TAL SAV

Laboratory References:
TAL SAV = TestAmerica Savannah, 5102 LaRoche Avenue, Savannah, GA 31404, TEL (912)354-7858
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Savannah

5102 LaRoche Avenue

Suite 106

Savannah, GA 31404

phone 912.354,7858 fax 912.352.0165

Chain of Custody Record

TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

TestAmerica Laboratories, Inc.

I Client Contact

Project Manager: Iite Contaet: Kirk Kessler Date: 16/13/2011 COC No: 30927-11286
{Environmental Planning Specialist TeliFax: Lab Contact: Linda Wolfe Carrier: I of 1 COCs
900 Ashwood Parkway, Suite 350 Analysis Turparound Time = Job No.
Atlanta, Georgia 30338 o ; ‘RUSH - 24 Hours
404-315-9113 Phone
i SDG No.
Project Name: Honeywell Brunswick Site
7 )
Site: 30927 e g E
PO # 4500027786 ElS |2
= ElE
Sampie | Sample | Sample #of |8 £ L2
Sampie Identification Date Time | Type |Matrix| cone JEJS |5 Sample Specific Notes:
11286-CBP-0511 10/13/2011} 15:30 Grab ‘Water NiXI X

EL 1P L] 9DEd

{Preservation Used: 1=TIce, 2= HCl; 3= H2504; 4-=HNO3; S=NaOH; ¢= Other

4

Possible Hazard Identlfication
X | Non-Hazard L -

- Skin Trritant

Poison B LJ Unkmown (=3

C Retum To Client

Sample Disposal ( A fee may be assessed i samples are refained longer than 1 month)}
- Archive For Months

’ X I"sposai By Lab

Special Instructions/QC Requirements & Comments:

{Qe-7 3366

B.25%
Relinquished by: Company; Date/Time: lgeceived by: Company: Date/Time:
5 (CH2M HILL OMI 10/13/2011 - 17:30 45 Ve Fed Ex

linquished by: Company: Date/Time: Received by: e S/ o l » A‘ ; Company: Date/Time:
iy ey
ol 0323
@inquished by: Company: Date/Time: Received by: Company: Date/Time:
— 3




Login Sample Receipt Checklist

Client: Environmental Planning Specialists, Inc.

Login Number: 73366
List Number: 1
Creator: Conner, Keaton

Job Number: 680-73366-1

List Source: TestAmerica Savannah

Question Answer Comment
Radioactivity either was not measured or, if measured, is at or below N/A
background

The cooler's custody seal, if present, is intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True
There are no discrepancies between the sample IDs on the containers and True
the COC.

Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. False pH on Hg needs adjusting
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

VVOA sample vials do not have headspace or bubble is <6mm (1/4") in N/A
diameter.

Multiphasic samples are not present. N/A
Samples do not require splitting or compositing. N/A
Residual Chlorine Checked. N/A

TestAmerica Savannah
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Client: Environmental Planning Specialists, Inc.

Project/Site: Honeywell - Brunswick Site

Certification Summary

TestAmerica Job ID: 680-73366-1

Laboratory Authority Program EPA Region Certification ID
TestAmerica Savannah AZLA DoD ELAP 0399-01
TestAmerica Savannah AZLA ISO/IEC 17025 399.01
TestAmerica Savannah Alabama State Program 4 41450
TestAmerica Savannah Arkansas Arkansas DOH 6 N/A
TestAmerica Savannah Arkansas State Program 6 88-0692
TestAmerica Savannah California NELAC 9 3217CA
TestAmerica Savannah Colorado State Program 8 N/A
TestAmerica Savannah Connecticut State Program 1 PH-0161
TestAmerica Savannah Delaware State Program 3 N/A
TestAmerica Savannah Florida NELAC 4 E87052
TestAmerica Savannah Georgia Georgia EPD 4 N/A
TestAmerica Savannah Georgia State Program 4 803
TestAmerica Savannah Guam State Program 9 09-005r
TestAmerica Savannah Hawaii State Program 9 N/A
TestAmerica Savannah lllinois NELAC 5 200022
TestAmerica Savannah Indiana State Program 5 N/A
TestAmerica Savannah lowa State Program 7 353
TestAmerica Savannah Kentucky Kentucky UST 4 18
TestAmerica Savannah Kentucky State Program 4 90084
TestAmerica Savannah Louisiana NELAC 6 30690
TestAmerica Savannah Louisiana NELAC 6 LA100015
TestAmerica Savannah Maine State Program 1 GAQ0006
TestAmerica Savannah Maryland State Program 3 250
TestAmerica Savannah Massachusetts State Program 1 M-GADD6
TestAmerica Savannah Michigan State Program 5 9925
TestAmerica Savannah Mississippi State Program 4 N/A
TestAmerica Savannah Montana State Program 8 CERTOO81
TestAmerica Savannah Nebraska State Program 7 TestAmerica-Savannah
TestAmerica Savannah New Jersey NELAC 2 GAT69
TestAmerica Savannah New Mexico State Program 6 N/A
TestAmerica Savannah New York NELAC 2 10842
TestAmerica Savannah North Carolina North Carolina DENR 4 269
TestAmerica Savannah North Carolina North Carolina PHL 4 13701
TestAmerica Savannah Oklahoma State Program 6 9984
TestAmerica Savannah Pennsylvania NELAC 3 68-00474
TestAmerica Savannah Puerto Rico State Program 2 GAO00008
TestAmerica Savannah Rhode Island State Program 1 LAQD0244
TestAmerica Savannah South Carolina State Program 4 98001
TestAmerica Savannah Tennessee State Program 4 TN02961
TestAmerica Savannah Texas NELAC 6 T104704185-08-TX
TestAmerica Savannah USDA USDA SAV 3-04
TestAmerica Savannah Vermont State Program 1 87052
TestAmerica Savannah Virginia NELAC Secondary AB 3 460161
TestAmerica Savannah Virginia State Program 3 302
TestAmerica Savannah Washington State Program 10 C1794
TestAmerica Savannah West Virginia West Virginia DEP 3 94
TestAmerica Savannah West Virginia West Virginia DHHR (DW) 3 9950C
TestAmerica Savannah Wisconsin State Program 5 999819810
TestAmerica Savannah Wyoming State Program 8 8TMS-Q

Accreditation may not be offered or required for all methods and analytes reported in this package. Please contact your project manager for the laboratory’s
current list of certified methods and analytes.
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test
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LCP Chemicals Site, Brunswick, Georgia

Caustic Brine Pool Removal Action
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action

t«‘l(amg TwC. Tank
Slarl Level — 0.0

Hop Level — 3.y

Extraction Well Test DATE ?— 30" A /
Volume Extracted (gal.)

Time EW-1 EW-2 EW-3 EW-4 EW-5 EW-6 EW-7 EW-8 EW-9 EW-10 EW-11 EW-12 EW-13
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LCP Chemicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test
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LCP Chemicals Site, Brunswick, Georgia

Caustic Brine Pool Removal Action
Extraction Well Test
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LCP Cheimicals Site, Brunswick, Georgia
Caustic Brine Pool Removal Action
Extraction Well Test
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LCP Chemicals Site, Brunswick, Georgia

Caustic Brine Pool Removal Action
Extraction Well Test
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LCP Chemicals Site, Brunswick, Georgia

Caustic Brine Pool Removal Action
Extraction Well Test
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Savannah
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Case Narrative
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69200-1
Project/Site: Honeywell - Brunswick Site

Job ID: 680-69200-1 E

Laboratory: TestAmerica Savannah

Narrative

CASE NARRATIVE
Client: Environmental Planning Specialists, Inc.
Project: Honeywell - Brunswick Site

Report Number: 680-69200-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

RECEIPT

The samples were received on 06/10/2011; the samples arrived in good condition, properly preserved and on ice. The temperature of the
cooler on receipt was 2.6 C.

TOTAL MERCURY

Sample 11160-CBP001 (680-69200-1) was analyzed for total mercury in accordance with EPA SW-846 Methods 7470A. The samples

were prepared and analyzed on 06/10/2011. The pH of the volume submitted for mercury was greater than 2, therefore additional acid
was added. Due to the expedited turn around, the sample was digested following the addition of the acid and ananlyzed.

Due to the level of mercury in the sample, the MS / MSD of sample 11160-CBP001MS (680-69200-1) in batch 680-205534 failed the
recovery criteria. The presence of the '4' qualifier in the report indicates analytes where the concentration in the unspiked sample
exceeded four times the spiking amount.

Refer to the QC report for details.

Sample 11160-CBP001 (680-69200-1)[50X] required dilution prior to analysis. The reporting limits have been adjusted accordingly.

No other difficulties were encountered during the mercury analysis.

All other quality control parameters were within the acceptance limits.

CORROSIVITY (PH)
Sample 11160-CBP001 (680-69200-1) was analyzed for corrosivity (pH) in accordance with SM 4500 H+ B. The samples were analyzed

on 06/10/2011. This is a field parameter and the holding time is immediate, therefore the data has been qualified with an "HF"
No difficulties were encountered during the pH analysis.

All quality control parameters were within the acceptance limits.

TestAmerica Savannah
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Sample Summary

Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69200-1

Project/Site: Honeywell - Brunswick Site

Lab Sample ID Client Sample ID Matrix Collected Received
680-69200-1 11160-CBP001 Water 06/09/11 14:00  06/10/11 09:10 n

TestAmerica Savannah
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Method Summary

Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69200-1
Project/Site: Honeywell - Brunswick Site

Method Method Description Protocol Laboratory
T470A Mercury (CVAA) SwW846 TAL SAV
SM 4500 H+ B pH SM TAL SAV

Protocol References:
SM = "Standard Methods For The Examination Of Water And Wastewater",
SW846 = "Test Methods For Evaluating Scolid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL SAV = TestAmerica Savannah, 5102 LaRoche Avenue, Savannah, GA 31404, TEL (912)354-7858

TestAmerica Savannah
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Definitions/Glossary

Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69200-1
Project/Site: Honeywell - Brunswick Site

Qualifiers

Metals

Qualifier Qualifier Description

4 MS, MSD: The analyte present in the original sample is 4 times greater than the matrix spike concentration; therefore, control limits are not
applicable.

u Indicates the analyte was analyzed for but not detected.

General Chemistry

Qualifier Qualifier Description

HF Field parameter with a holding time of 15 minutes

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

o Listed under the "D" column to designate that the result is reported on a dry weight basis.
EPA United States Environmental Protection Agency

ND Not Detected above the reporting level.

MDL Method Detection Limit

RL Reporting Limit

RE, RE1 (etc.) Indicates a Re-extraction or Reanalysis of the sample.

%R Percent Recovery

RPD Relative Percent Difference, a measure of the relative difference between two points.

TestAmerica Savannah
Page 6 of 11 06/10/2011



Client Sample Results
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69200-1
Project/Site: Honeywell - Brunswick Site

Client Sample ID: 11160-CBP001 Lab Sample ID: 680-69200-1
Date Collected: 06/09/11 14:00 Matrix: Water
Date Received: 06/10/11 09:10

Method: 7470A - Mercury (CVAA)

Analyte Result Qualifier RL MDL unit D Prepared Analyzed Dil Fac
Mercury 170 10 46 ug/lL ~ T06/10/11 10:31 06/10/11 15:10 50
General Chemistry

Analyte Result Qualifier NONE NONE  unit D Prepared Analyzed Dil Fac
pH 111 HF su 06/10/11 11:01 1

TestAmerica Savannah
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QC Sample Results

Client: Environmental Planning Specialists, Inc.
Project/Site: Honeywell - Brunswick Site

TestAmerica Job ID: 680-69200-1

Method: 7470A - Mercury (CVAA)

Lab Sample ID: MB 680-205492/1-A
Matrix: Water
Analysis Batch: 205534

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 205492

ME MB
Analyte Result Qualifier RL MDL  Unit D Prepared Analyzed Dil Fac
Mercury 020 U 0.20 0.091 ug/L © 06/10/1110:31  06/10/11 14:31 1
Lab Sample ID: LCS 680-205492/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 205534 Prep Batch: 205492
Spike LCS LCS % Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 2.50 2.61 ugl/L - 104  80-120
Lab Sample ID: 680-69200-1 MS Client Sample ID: 11160-CBP001
Matrix: Water Prep Type: Total/NA
Analysis Batch: 205534 Prep Batch: 205492

Sample Sample Spike MS MS % Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Mercury 170 1.00 179 4 ug/L i 390  80-120
Lab Sample ID: 680-69200-1 MSD Client Sample ID: 11160-CBP001
Matrix: Water Prep Type: Total/NA
Analysis Batch: 205534 Prep Batch: 205492

Sample Sample Spike MSD MSD % Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Mercury 170 1.00 180 4 ug/L o 490  80-120 1 20

Method: SM 4500 H+ B - pH
Lab Sample ID: LCS 680-205509/1 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 205509
Spike LCS LCS % Rec.

Analyte Added Result Qualifier Unit D Y%Rec Limits
pH 7.00 7.010 suU o 100  63-158
Lab Sample ID: 680-69200-1 DU Client Sample ID: 11160-CBP001
Matrix: Water Prep Type: Total/NA
Analysis Batch: 205509

Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
pH 11.1 HF 11.05 suU - 0.09 40

Page 8 of 11
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Client: Environmental Planning Specialists, Inc.
Project/Site: Honeywell - Brunswick Site

Lab Chronicle

TestAmerica Job ID: 680-69200-1

Client Sample ID: 11160-CBP001
Date Collected: 06/09/11 14:00
Date Received: 06/10/11 09:10

Lab Sample ID: 680-69200-1

Matrix: Water

Batch Batch Dilution Batch
Prep Type Type Method Run Factor Number
Total/NA Prep T470A 205492
Total/NA Analysis T470A 50 205534
Total/NA Analysis SM 4500 H+ B 1 205509

Laboratory References:

TAL SAV = TestAmerica Savannah, 5102 LaRoche Avenue, Savannah, GA 31404, TEL (912)354-7858

Page 9 of 11

Prepared
Or Analyzed Analyst Lab
06/10/11 10:31 JV TAL SAV
06/10/11 15:10 Jv TAL SAV
06/10/11 11:01 JKL TAL SAV
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Client: Environmental Planning Specialists, Inc.

Project/Site: Honeywell - Brunswick Site

Certification Summary

TestAmerica Job ID: 680-69200-1

Laboratory Authority Program EPA Region Certification 1D
TestAmerica Savannah AZLA DoD ELAP 0 0399-01
TestAmerica Savannah AZLA ISO/IEC 17025 0 399.01
TestAmerica Savannah Alabama State Program 4 41450
TestAmerica Savannah Arkansas Arkansas DOH 6 N/A
TestAmerica Savannah Arkansas State Program 6 88-0692
TestAmerica Savannah California NELAC 9 3217CA
TestAmerica Savannah Colorado State Program 8 N/A
TestAmerica Savannah Connecticut State Program 1 PH-0161
TestAmerica Savannah Delaware State Program 3 N/A
TestAmerica Savannah Florida NELAC 4 E87052
TestAmerica Savannah Georgia Georgia EPD 4 N/A
TestAmerica Savannah Georgia State Program 4 803
TestAmerica Savannah Guam State Program 9 09-005r
TestAmerica Savannah Hawaii State Program 9 N/A
TestAmerica Savannah lllinois NELAC 5 200022
TestAmerica Savannah Indiana State Program 5 N/A
TestAmerica Savannah lowa State Program T 353
TestAmerica Savannah Kansas NELAC 7 E-10322
TestAmerica Savannah Kentucky Kentucky UST 4 18
TestAmerica Savannah Kentucky State Program 4 90084
TestAmerica Savannah Louisiana NELAC 6 30690
TestAmerica Savannah Louisiana NELAC 6 LA100015
TestAmerica Savannah Maine State Program 1 GADODDB
TestAmerica Savannah Maryland State Program 3 250
TestAmerica Savannah Massachusetts State Program 1 M-GAO06
TestAmerica Savannah Michigan State Program 5 9925
TestAmerica Savannah Mississippi State Program 4 N/A
TestAmerica Savannah Montana State Program 8 CERTO0081
TestAmerica Savannah Nebraska State Program T TestAmerica-Savannah
TestAmerica Savannah Nevada State Program 9 GAB
TestAmerica Savannah New Jersey NELAC 2 GAT769
TestAmerica Savannah New Mexico State Program 6 N/A
TestAmerica Savannah New York NELAC 2 10842
TestAmerica Savannah North Carolina North Carolina DENR 4 269
TestAmerica Savannah North Carolina North Carolina PHL 4 13701
TestAmerica Savannah Oklahoma State Program 6 9984
TestAmerica Savannah Pennsylvania NELAC 3 68-00474
TestAmerica Savannah Puerto Rico State Program 2 GAOD0008
TestAmerica Savannah Rhode Island State Program 1 LAO00244
TestAmerica Savannah South Carolina State Program 4 98001
TestAmerica Savannah Tennessee State Program 4 TNO2961
TestAmerica Savannah Texas NELAC 6 T104704185-08-TX
TestAmerica Savannah USDA USDA 0 SAV 3-04
TestAmerica Savannah Vermont State Program 1 87052
TestAmerica Savannah Virginia State Program 3 302
TestAmerica Savannah West Virginia West Virginia DEP 3 94
TestAmerica Savannah West Virginia West Virginia DHHR (DW) 3 9950C
TestAmerica Savannah Wisconsin State Program 5 999819810
TestAmerica Savannah Wyoming State Program 8 8TMS-Q

Accreditation may not be offered or required for all methods and analytes reported in this package. Please contact your project manager for the laboratory's
current list of certified methods and analytes.
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Savannah

5102 LaRoche Avenue
Savannah, GA 31404

Tel: (912)354-7858

TestAmerica Job ID: 680-69409-1
Client Project/Site: Honeywell - Brunswick Site

For:

Environmental Planning Specialists, Inc.
900 Ashwood Parkway

Suite 350

Atlanta, Georgia 30338

Attn: Chris Saranko

A it Q. {at s
Authorized for release by:

06/20/2011 11:17:49 AM

Linda Wolfe
Project Manager |
linda.wolfe@testamericainc.com

Results relate only to the items tested and the sample(s) as received by the laboratory.

The test results in this report meet all 2003 NELAC requirements for accredited parameters,
exceptions are noted in this report. Pursuant to NELAC, this report may not be reproduced
except in full, and with written approval from the laboratory. For questions please contact
the Project Manager at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic sighature
is intended to be the legally binding equivalent of a traditionally handwritten signature.
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Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69409-1
Project/Site: Honeywell - Brunswick Site E
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Case Narrative
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69409-1
Project/Site: Honeywell - Brunswick Site

Job ID: 680-69409-1 E

Laboratory: TestAmerica Savannah

Narrative

CASE NARRATIVE
Client: Environmental Planning Specialists, Inc.
Project: Honeywell - Brunswick Site

Report Number: 680-69409-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

RECEIPT
The samples were received on 06/16/2011; the samples arrived in good condition, properly preserved and on ice. The temperature of the

cooler at receipt was 4.8 C.

TOTAL MERCURY

Sample 11166-CBP0O02E (680-69409-1) was analyzed for total mercury in accordance with EPA SW-846 Methods 7470A. The samples
were prepared on 06/16/2011 and analyzed on 06/17/2011.

Sample 11166-CBP002E (680-69409-1)[100X] required dilution prior to analysis. The reporting limits have been adjusted accordingly.

No difficulties were encountered during the mercury analysis.

All quality control parameters were within the acceptance limits.

CORROSIVITY (PH)

Sample 11166-CBP002E (680-69409-1) was analyzed for corrosivity (pH) in accordance with SM 4500 H+ B. The samples were analyzed
on 06/16/2011. This analysis is normally performed in the field and has a method-defined holding time of 15 minutes. The sample has
been qualified with the "HF" flag to indicate analysis was performed in the laboratory outside the 15 minute timeframe

No difficulties were encountered during the pH analysis.

All quality control parameters were within the acceptance limits.

TestAmerica Savannah
Page 3 of 13 06/20/2011



Sample Summary
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69409-1
Project/Site: Honeywell - Brunswick Site

Lab Sample ID Client Sample ID Matrix Collected Received
680-69409-1 11166-CBPO02E Water 06/15/11 15:30  06/16/11 09:37

TestAmerica Savannah
Page 4 of 13 06/20/2011



Method Summary

Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69409-1
Project/Site: Honeywell - Brunswick Site

Method Method Description Protocol Laboratory
T470A Mercury (CVAA) SwW846 TAL SAV
SM 4500 H+ B pH SM TAL SAV

Protocol References:
SM = "Standard Methods For The Examination Of Water And Wastewater",
SW846 = "Test Methods For Evaluating Scolid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL SAV = TestAmerica Savannah, 5102 LaRoche Avenue, Savannah, GA 31404, TEL (912)354-7858

TestAmerica Savannah
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Definitions/Glossary

Client: Environmental Planning Specialists, Inc.
Project/Site: Honeywell - Brunswick Site

TestAmerica Job ID: 680-69409-1

Qualifiers

Metals

Qualifier Qualifier Description

u Indicates the analyte was analyzed for but not detected.

General Chemistry

Qualifier Qualifier Description

HF Field parameter with a holding time of 15 minutes

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

e Listed under the "D" column to designate that the result is reported on a dry weight basis.
EPA United States Environmental Protection Agency

ND Not Detected above the reporting level.

MDL Method Detection Limit

RL Reporting Limit

RE, RE1 (etc.)
%R
RPD

Indicates a Re-extraction or Reanalysis of the sample.
Percent Recovery

Relative Percent Difference, a measure of the relative difference between two points.

Page 6 of 13
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Client Sample Results

Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69409-1
Project/Site: Honeywell - Brunswick Site

Client Sample ID: 11166-CBP002E Lab Sample ID: 680-69409-1
Date Collected: 06/15/11 15:30 Matrix: Water
Date Received: 06/16/11 09:37

Method: 7470A - Mercury (CVAA)

Analyte Result Qualifier RL MDL unit D Prepared Analyzed Dil Fac
Mercury 240 20 9.1 ug/lL T T06/16/11 12:46  08/17/11 17:39 100
General Chemistry

Analyte Result Qualifier NONE NONE  unit D Prepared Analyzed Dil Fac
pH 10.8 HF su 06/16/11 17:27 1

TestAmerica Savannah
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QC Sample Results

Client: Environmental Planning Specialists, Inc.

Project/Site: Honeywell - Brunswick Site

TestAmerica Job ID: 680-69409-1

Method: 7470A - Mercury (CVAA)

Lab Sample ID: MB 680-206119/1-A
Matrix: Water
Analysis Batch: 206396

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 206119

MB MB
Analyte Result Qualifier RL MDL  Unit D Prepared Analyzed Dil Fac
Mercury 0.20 U 0.20 0.091 ug/L © 06/16/1112:33  06/17/11 14:38 1
Lab Sample ID: LCS 680-206119/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 206396 Prep Batch: 206119
Spike LCS LCS % Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 250 247 ug/L - 99  80-120
Method: SM 4500 H+ B - pH
Lab Sample ID: LCS 680-206166/3 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 206166
Spike Lcs Les % Rec.
Analyte Added Result Qualifier  Unit D %Rec Limits
pH 7.00 7.010 suU i 100  63-158

Page 8 of 13
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Client: Environmental Planning Specialists, Inc.

Project/Site: Honeywell - Brunswick Site

QC Association Summary

TestAmerica Job ID: 680-69409-1

Metals

Prep Batch: 206119

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
MB 680-206119/1-A Method Blank Total/NA Water T470A
LCS 680-206119/2-A Lab Control Sample Total/NA Water T470A
680-69409-1 11166-CBP002E Total/NA Water T470A
Analysis Batch: 206396
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
MB 680-206119/1-A Method Blank Total/NA Water T470A 206119
LCS 680-206119/2-A Lab Control Sample Total/NA Water T470A 206119
680-69409-1 11166-CBP002E Total/NA Water T470A 206119
General Chemistry
Analysis Batch: 206166
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
LCS 680-206166/3 Lab Control Sample Total/NA Water SM 4500 H+ B
680-69409-1 11166-CBP002E Total/NA Water SM 4500 H+ B

Page 9 of 13
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Lab Chronicle

Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69409-1
Project/Site: Honeywell - Brunswick Site

Client Sample ID: 11166-CBP002E Lab Sample ID: 680-69409-1
Date Collected: 06/15/11 15:30 Matrix: Water
Date Received: 06/16/11 09:37
Batch Batch Dilution Batch Prepared

Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab

Total/NA Prep 7470A 206119 06/16/11 12:46 JV TAL SAV

Total/NA Analysis 7470A 100 206396 06/17/11 17:39 JPH TAL SAV

Total/NA Analysis SM 4500 H+ B 1 206166 06/16/11 17:27 JKL TAL SAV

Laboratory References:
TAL SAV = TestAmerica Savannah, 5102 LaRoche Avenue, Savannah, GA 31404, TEL (912)354-7858

TestAmerica Savannah
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Login Sample Receipt Checklist

Client: Environmental Planning Specialists, Inc.

Login Number: 69409
List Number: 1
Creator: Daughtry, Beth

Job Number: 680-69409-1

List Source: TestAmerica Savannah

Question Answer Comment
Radioactivity either was not measured or, if measured, is at or below N/A
background

The cooler's custody seal, if present, is intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True
There are no discrepancies between the sample IDs on the containers and True
the COC.

Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True Metals container needs the pH adjusted
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

VOA sample vials do not have headspace or bubble is <6mm (1/4") in N/A
diameter.

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Savannah
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Client: Environmental Planning Specialists, Inc.

Project/Site: Honeywell - Brunswick Site

Certification Summary

TestAmerica Job ID: 680-69409-1

Laboratory Authority Program EPA Region Certification 1D
TestAmerica Savannah AZLA DoD ELAP 0 0399-01
TestAmerica Savannah AZLA ISO/IEC 17025 0 399.01
TestAmerica Savannah Alabama State Program 4 41450
TestAmerica Savannah Arkansas Arkansas DOH 6 N/A
TestAmerica Savannah Arkansas State Program 6 88-0692
TestAmerica Savannah California NELAC 9 3217CA
TestAmerica Savannah Colorado State Program 8 N/A
TestAmerica Savannah Connecticut State Program 1 PH-0161
TestAmerica Savannah Delaware State Program 3 N/A
TestAmerica Savannah Florida NELAC 4 E87052
TestAmerica Savannah Georgia Georgia EPD 4 N/A
TestAmerica Savannah Georgia State Program 4 803
TestAmerica Savannah Guam State Program 9 09-005r
TestAmerica Savannah Hawaii State Program 9 N/A
TestAmerica Savannah lllinois NELAC 5 200022
TestAmerica Savannah Indiana State Program 5 N/A
TestAmerica Savannah lowa State Program T 353
TestAmerica Savannah Kansas NELAC 7 E-10322
TestAmerica Savannah Kentucky Kentucky UST 4 18
TestAmerica Savannah Kentucky State Program 4 90084
TestAmerica Savannah Louisiana NELAC 6 30690
TestAmerica Savannah Louisiana NELAC 6 LA100015
TestAmerica Savannah Maine State Program 1 GADODDB
TestAmerica Savannah Maryland State Program 3 250
TestAmerica Savannah Massachusetts State Program 1 M-GAO06
TestAmerica Savannah Michigan State Program 5 9925
TestAmerica Savannah Mississippi State Program 4 N/A
TestAmerica Savannah Montana State Program 8 CERTO0081
TestAmerica Savannah Nebraska State Program T TestAmerica-Savannah
TestAmerica Savannah Nevada State Program 9 GAB
TestAmerica Savannah New Jersey NELAC 2 GAT769
TestAmerica Savannah New Mexico State Program 6 N/A
TestAmerica Savannah New York NELAC 2 10842
TestAmerica Savannah North Carolina North Carolina DENR 4 269
TestAmerica Savannah North Carolina North Carolina PHL 4 13701
TestAmerica Savannah Oklahoma State Program 6 9984
TestAmerica Savannah Pennsylvania NELAC 3 68-00474
TestAmerica Savannah Puerto Rico State Program 2 GAOD0008
TestAmerica Savannah Rhode Island State Program 1 LAO00244
TestAmerica Savannah South Carolina State Program 4 98001
TestAmerica Savannah Tennessee State Program 4 TNO2961
TestAmerica Savannah Texas NELAC 6 T104704185-08-TX
TestAmerica Savannah USDA USDA 0 SAV 3-04
TestAmerica Savannah Vermont State Program 1 87052
TestAmerica Savannah Virginia State Program 3 302
TestAmerica Savannah West Virginia West Virginia DEP 3 94
TestAmerica Savannah West Virginia West Virginia DHHR (DW) 3 9950C
TestAmerica Savannah Wisconsin State Program 5 999819810
TestAmerica Savannah Wyoming State Program 8 8TMS-Q

Accreditation may not be offered or required for all methods and analytes reported in this package. Please contact your project manager for the laboratory's
current list of certified methods and analytes.
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Savannah

5102 LaRoche Avenue
Savannah, GA 31404

Tel: (912)354-7858

TestAmerica Job ID: 680-69583-1
Client Project/Site: Honeywell - Brunswick Site

For:

Environmental Planning Specialists, Inc.
900 Ashwood Parkway

Suite 350

Atlanta, Georgia 30338

Attn: Chris Saranko

A it Q. {at s
Authorized for release by:

06/22/2011 12:25:52 PM

Linda Wolfe
Project Manager |
linda.wolfe@testamericainc.com

Results relate only to the items tested and the sample(s) as received by the laboratory.

The test results in this report meet all 2003 NELAC requirements for accredited parameters,
exceptions are noted in this report. Pursuant to NELAC, this report may not be reproduced
except in full, and with written approval from the laboratory. For questions please contact
the Project Manager at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic sighature
is intended to be the legally binding equivalent of a traditionally handwritten signature.
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Sample Summary
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69583-1
Project/Site: Honeywell - Brunswick Site

Lab Sample ID Client Sample ID Matrix Collected Received
680-69583-1 11171-CBP-003E Water 06/20/11 17:10  06/21/11 09:05
680-69583-2 11171-CBP-0041 Water 06/20/11 16:45  06/21/11 09:05

TestAmerica Savannah
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Method Summary
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69583-1
Project/Site: Honeywell - Brunswick Site

Method Method Description Protocol Laboratory
T470A Mercury (CVAA) SwW846 TAL SAV
SM 4500 H+ B pH SM TAL SAV

Protocol References:
SM = "Standard Methods For The Examination Of Water And Wastewater",

SW846 = "Test Methods For Evaluating Scolid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL SAV = TestAmerica Savannah, 5102 LaRoche Avenue, Savannah, GA 31404, TEL (912)354-7858

TestAmerica Savannah
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Definitions/Glossary

Client: Environmental Planning Specialists, Inc.
Project/Site: Honeywell - Brunswick Site

TestAmerica Job ID: 680-69583-1

Qualifiers

Metals

Qualifier Qualifier Description

u Indicates the analyte was analyzed for but not detected.

General Chemistry

Qualifier Qualifier Description

HF Field parameter with a holding time of 15 minutes

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

tod Listed under the "D" column to designate that the result is reported on a dry weight basis.
EPA United States Environmental Protection Agency

ND Not Detected above the reporting level.

MDL Method Detection Limit

RL Reporting Limit

RE, RE1 (etc.)
%R
RPD

Indicates a Re-extraction or Reanalysis of the sample.
Percent Recovery

Relative Percent Difference, a measure of the relative difference between two points.

Page 5 of 12
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Client Sample Results
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69583-1
Project/Site: Honeywell - Brunswick Site

Client Sample ID: 11171-CBP-003E Lab Sample ID: 680-69583-1

Date Collected: 06/20/11 17:10 Matrix: Water
Date Received: 06/21/11 09:05

Method: 7470A - Mercury (CVAA)

Analyte Result Qualifier RL MDL unit D Prepared Analyzed Dil Fac

Mercury 220 10 46 uglL T T06/21/1109:33  06/21/11 17:18 50

General Chemistry

Analyte Result Qualifier NONE NONE  unit D Prepared Analyzed Dil Fac

pH 10.6 HF su - 06/21/11 17:08 1
Client Sample ID: 11171-CBP-004l Lab Sample ID: 680-69583-2
Date Collected: 06/20/11 16:45 Matrix: Water
Date Received: 06/21/11 09:05

Method: 7470A - Mercury (CVAA)

Analyte Result Qualifier RL MDL  unit D Prepared Analyzed Dil Fac

Mercury 200 10 46 uglL 06/21/1109:33  06/21/11 17:21 50

General Chemistry

Analyte Result Qualifier NONE NONE  unit D Prepared Analyzed Dil Fac

pH 11.0 HF su - 06/21/11 17:05 1

TestAmerica Savannah
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QC Sample Results
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69583-1
Project/Site: Honeywell - Brunswick Site

Method: 7470A - Mercury (CVAA)

Lab Sample ID: MB 680-206522/1-A Client Sample ID: Method Blank

Matrix: Water Prep Type: Total/NA
Analysis Batch: 206645 Prep Batch: 206522
MB MB

Analyte Result Qualifier RL MDL  unit D Prepared Analyzed Dil Fac

Mercury 020 U 0.20 0.091 uglL T T06/21/1109:33  06/21/11 16:58 1

Lab Sample ID: LCS 680-206522/2-A Client Sample ID: Lab Control Sample

Matrix: Water Prep Type: Total/NA

Analysis Batch: 206645 Prep Batch: 206522
Spike LCS LCs % Rec.

Analyte Added Result Qualifier Unit D %Rec Limits

Mercury 250 247 ug/L o 99  80-120

Method: SM 4500 H+ B - pH

Lab Sample ID: LCS 680-206599/1 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 206599

Spike LCS LCS % Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
pH 7.00 7.050 suU o 101 63-158

TestAmerica Savannah
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Client: Environmental Planning Specialists, Inc.

Project/Site: Honeywell - Brunswick Site

QC Association Summary

TestAmerica Job ID: 680-69583-1

Metals

Prep Batch: 206522

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
MB 680-206522/1-A Method Blank Total/NA Water T470A
LCS 680-206522/2-A Lab Control Sample Total/NA Water T470A
680-69583-1 11171-CBP-003E Total/NA Water T470A
680-69583-2 11171-CBP-004I Total/NA Water T470A
Analysis Batch: 206645
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
MB 680-206522/1-A Method Blank Total/NA Water T470A 208522
LCS 680-206522/2-A Lab Control Sample Total/NA Water T470A 206522
680-69583-1 11171-CBP-003E Total/NA Water T7470A 208522
680-69583-2 11171-CBP-0041 Total/NA Water T470A 206522
General Chemistry
Analysis Batch: 206599
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
LCS 680-206599/1 Lab Control Sample Total/NA Water SM 4500 H+ B
680-69583-2 11171-CBP-004I Total/NA Water SM 4500 H+ B
680-69583-1 11171-CBP-003E Total/NA Water SM 4500 H+ B

Page 8 of 12
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Client: Environmental Planning Specialists, Inc.

Project/Site: Honeywell - Brunswick Site

Lab Chronicle

TestAmerica Job ID: 680-69583-1

Client Sample ID: 11171-CBP-003E
Date Collected: 06/20/11 17:10
Date Received: 06/21/11 09:05

Lab Sample ID: 680-69583-1
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab
Total/NA Prep 7470A 2086522 06/21/11 09:33 JV TAL SAV
Total/NA Analysis T7470A 50 206645 06/21/11 17:18 JPH TAL SAV
Total/NA Analysis SM 4500 H+ B 1 206599 06/21/11 17:08 MsJ TAL SAV
Client Sample ID: 11171-CBP-004l Lab Sample ID: 680-69583-2
Date Collected: 06/20/11 16:45 Matrix: Water
Date Received: 06/21/11 09:05
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab
Total/NA Prep 7470A 2086522 06/21/11 09:33 JV TAL SAV
Total/NA Analysis T470A 50 206645 06/21/11 17:21 JPH TAL SAV
Total/NA Analysis SM 4500 H+ B 1 206599 06/21/11 17:05 MsJ TAL SAV

Laboratory References:

TAL SAV = TestAmerica Savannah, 5102 LaRoche Avenue, Savannah, GA 31404, TEL (912)354-7858
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Login Sample Receipt Checklist

Client: Environmental Planning Specialists, Inc.

Login Number: 69583
List Number: 1
Creator: Conner, Keaton

Job Number: 680-69583-1

List Source: TestAmerica Savannah

Question Answer Comment
Radioactivity either was not measured or, if measured, is at or below N/A
background

The cooler's custody seal, if present, is intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? N/A
There are no discrepancies between the sample IDs on the containers and True
the COC.

Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample botties are completely filled. True
Sample Preservation Verified. False nitric containers need adjusting
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

VOA sample vials do not have headspace or bubble is <6mm (1/4") in N/A
diameter.

Multiphasic samples are not present. N/A
Samples do not require splitting or compositing. N/A
Residual Chlorine Checked. N/A

TestAmerica Savannah
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Client: Environmental Planning Specialists, Inc.

Project/Site: Honeywell - Brunswick Site

Certification Summary

TestAmerica Job ID: 680-69583-1

Laboratory Authority Program EPA Region Certification 1D
TestAmerica Savannah AZLA DoD ELAP 0399-01
TestAmerica Savannah AZLA ISO/IEC 17025 399.01
TestAmerica Savannah Alabama State Program 4 41450
TestAmerica Savannah Arkansas Arkansas DOH 6 N/A
TestAmerica Savannah Arkansas State Program 6 88-0692
TestAmerica Savannah California NELAC 9 3217CA
TestAmerica Savannah Colorado State Program 8 N/A
TestAmerica Savannah Connecticut State Program 1 PH-0161
TestAmerica Savannah Delaware State Program 3 N/A
TestAmerica Savannah Florida NELAC 4 E87052
TestAmerica Savannah Georgia Georgia EPD 4 N/A
TestAmerica Savannah Georgia State Program 4 803
TestAmerica Savannah Guam State Program 9 09-005r
TestAmerica Savannah Hawaii State Program 9 N/A
TestAmerica Savannah lllinois NELAC 5 200022
TestAmerica Savannah Indiana State Program 5 N/A
TestAmerica Savannah lowa State Program T 353
TestAmerica Savannah Kansas NELAC 7 E-10322
TestAmerica Savannah Kentucky Kentucky UST 4 18
TestAmerica Savannah Kentucky State Program 4 90084
TestAmerica Savannah Louisiana NELAC 6 30690
TestAmerica Savannah Louisiana NELAC 6 LA100015
TestAmerica Savannah Maine State Program 1 GADODDB
TestAmerica Savannah Maryland State Program 3 250
TestAmerica Savannah Massachusetts State Program 1 M-GAO06
TestAmerica Savannah Michigan State Program 5 9925
TestAmerica Savannah Mississippi State Program 4 N/A
TestAmerica Savannah Montana State Program 8 CERTO0081
TestAmerica Savannah Nebraska State Program T TestAmerica-Savannah
TestAmerica Savannah Nevada State Program 9 GAB
TestAmerica Savannah New Jersey NELAC 2 GAT769
TestAmerica Savannah New Mexico State Program 6 N/A
TestAmerica Savannah New York NELAC 2 10842
TestAmerica Savannah North Carolina North Carolina DENR 4 269
TestAmerica Savannah North Carolina North Carolina PHL 4 13701
TestAmerica Savannah Oklahoma State Program 6 9984
TestAmerica Savannah Pennsylvania NELAC 3 68-00474
TestAmerica Savannah Puerto Rico State Program 2 GAOD0008
TestAmerica Savannah Rhode Island State Program 1 LAO00244
TestAmerica Savannah South Carolina State Program 4 98001
TestAmerica Savannah Tennessee State Program 4 TNO2961
TestAmerica Savannah Texas NELAC 6 T104704185-08-TX
TestAmerica Savannah USDA USDA SAV 3-04
TestAmerica Savannah Vermont State Program 1 87052
TestAmerica Savannah Virginia State Program 3 302
TestAmerica Savannah West Virginia West Virginia DEP 3 94
TestAmerica Savannah West Virginia West Virginia DHHR (DW) 3 9950C
TestAmerica Savannah Wisconsin State Program 5 999819810
TestAmerica Savannah Wyoming State Program 8 8TMS-Q

Accreditation may not be offered or required for all methods and analytes reported in this package. Please contact your project manager for the laboratory's
current list of certified methods and analytes.
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Savannah

5102 LaRoche Avenue
Savannah, GA 31404

Tel: (912)354-7858

TestAmerica Job ID: 680-69735-1
Client Project/Site: Honeywell - Brunswick Site

For:

Environmental Planning Specialists, Inc.
900 Ashwood Parkway

Suite 350

Atlanta, Georgia 30338

Attn: Chris Saranko

A it Q. {at s
Authorized for release by:

06/27/2011 04:13:31 PM

Linda Wolfe
Project Manager |
linda.wolfe@testamericainc.com

Results relate only to the items tested and the sample(s) as received by the laboratory.

The test results in this report meet all 2003 NELAC requirements for accredited parameters,
exceptions are noted in this report. Pursuant to NELAC, this report may not be reproduced
except in full, and with written approval from the laboratory. For questions please contact
the Project Manager at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic sighature
is intended to be the legally binding equivalent of a traditionally handwritten signature.
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Case Narrative

Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69735-1
Project/Site: Honeywell - Brunswick Site

Job ID: 680-89735-1 E

Laboratory: TestAmerica Savannah

Narrative

CASE NARRATIVE

Client: Environmental Planning Specialists, Inc.

Project: Honeywell - Brunswick Site

Report Number: 680-69735-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

RECEIPT
The samples were received on 06/24/2011; the samples arrived in good condition, properly preserved and on ice. The temperature of the
coolers at receipt was 1.8 C.

TOTAL MERCURY
Sample 11174-CBP 005 (680-69735-1) was analyzed for total mercury in accordance with EPA SW-846 Methods 7470A. The samples
were prepared and analyzed on 06/24/2011.

The spiking solution was inadvertently omitted during the preperation process for the laboratory control sample (LCS) associated with
preparation batch 680-206935; therefore, percent recoveries are unavailable. The batch matrix spike/matrix spike duplicate (MS/MSD)
was within acceptance limits; therefore, the data have been reported.

Refer to the QC report for details.
Sample 11174-CBP 005 (680-69735-1)[50X] required dilution prior to analysis. The reporting limits have been adjusted accordingly.
No other difficulties were encountered during the mercury analysis.

All other quality control parameters were within the acceptance limits.

CORROSIVITY (PH)
Sample 11174-CBP 005l (680-69735-1) was analyzed for corrosivity (pH) in accordance with SM 4500 H+ B. The samples were analyzed

on 06/24/2011. This analysis is normally performed in the field and has a method-defined holding time of 15 minutes. The sample has
been qualified with the "HF" flag to indicate analysis was performed in the laboratory outside the 15 minute timeframe,

No difficulties were encountered during the pH analysis.

All quality control parameters were within the acceptance limits.

TestAmerica Savannah
Page 3 of 13 06/27/2011



Sample Summary
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69735-1
Project/Site: Honeywell - Brunswick Site

Lab Sample ID Client Sample ID Matrix Collected Received
680-69735-1 11174-CBP 0051 Water 06/23/11 17:00  06/24/11 09:20

TestAmerica Savannah
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Method Summary
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69735-1
Project/Site: Honeywell - Brunswick Site

Method Method Description Protocol Laboratory
T470A Mercury (CVAA) SwW846 TAL SAV
SM 4500 H+ B pH SM TAL SAV

Protocol References:
SM = "Standard Methods For The Examination Of Water And Wastewater",

SW846 = "Test Methods For Evaluating Scolid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL SAV = TestAmerica Savannah, 5102 LaRoche Avenue, Savannah, GA 31404, TEL (912)354-7858

TestAmerica Savannah
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Definitions/Glossary

Client: Environmental Planning Specialists, Inc.
Project/Site: Honeywell - Brunswick Site

TestAmerica Job ID: 680-69735-1

Qualifiers

Metals

Qualifier Qualifier Description

% LCS or LCSD exceeds the control limits

u Indicates the analyte was analyzed for but not detected.

General Chemistry

Qualifier Qualifier Description

HF Field parameter with a holding time of 15 minutes

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

ted Listed under the "D" column to designate that the result is reported on a dry weight basis.
EPA United States Environmental Protection Agency

ND Not Detected above the reporting level.

MDL Method Detection Limit

RL Reporting Limit

RE, RE1 (etc.)
%R
RPD

Indicates a Re-extraction or Reanalysis of the sample.
Percent Recovery

Relative Percent Difference, a measure of the relative difference between two points.
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Client: Environmental Planning Specialists, Inc.
Project/Site: Honeywell - Brunswick Site

Client Sample Results

TestAmerica Job |ID: 680-69735-1

Client Sample ID: 11174-CBP 0051
Date Collected: 06/23/11 17:00
Date Received: 06/24/11 09:20

Lab Sample ID: 680-69735-1
Matrix: Water

Method: 7470A - Mercury (CVAA)

Analyte Result Qualifier RL MDL unit D Prepared Analyzed Dil Fac
Mercury 210 * 10 46 ug/lL "~ T06/24/1110:57  06/24/11 15:36 50
General Chemistry

Analyte Result Qualifier NONE NONE  unit D Prepared Analyzed Dil Fac
pH 111 HF su 06/24/11 16:04 1

Page 7 of 13
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Client: Environmental Planning Specialists, Inc.

Project/Site: Honeywell - Brunswick Site

QC Sample Results

TestAmerica Job |ID: 680-69735-1

Method: 7470A - Mercury (CVAA)

Lab Sample ID: MB 680-206935/1-A
Matrix: Water
Analysis Batch: 207044

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 206935

MB MB
Analyte Result Qualifier RL MDL  unit D Prepared Analyzed Dil Fac
Mercury 020 U 0.20 0.091 uglL T T06/24/1109:08  06/24/11 15:29 1
Lab Sample ID: LCS 680-206935/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 207044 Prep Batch: 206935
Spike LCS LCs % Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 2.50 020 U* ug/L o -2 80-120
Lab Sample ID: 680-69702-A-4-B MS Client Sample ID: Matrix Spike
Matrix: Water Prep Type: Total/NA
Analysis Batch: 207044 Prep Batch: 206935

Sample Sample Spike MS Ms % Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Mercury 020 U* 1.00 1.00 ug/L o 100  80-120
Lab Sample ID: 680-69702-A-4-C MSD Client Sample ID: Matrix Spike Duplicate
Matrix: Water Prep Type: Total/NA
Analysis Batch: 207044 Prep Batch: 206935

Sample Sample Spike MSD MsD % Rec. RPD
Analyte Result Qualifier Added Result Qualifier  Unit D %Rec Limits RPD  Limit
Mercury 020 U™ 1.00 0.980 ug/L . 98  80-120 2 20

Method: SM 4500 H+ B - pH
Lab Sample ID: LCS 680-207134/7 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 207134
Spike LCS LCs % Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
pH 7.00 7.040 su o 101  63.158
Lab Sample ID: 680-69733-X-1 DU Client Sample ID: Duplicate
Matrix: Water Prep Type: Total/NA
Analysis Batch: 207134

Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
pH 8.04 8.030 su o 0.1 40
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Client: Environmental Planning Specialists, Inc.

Project/Site: Honeywell - Brunswick Site

QC Association Summary

TestAmerica Job ID: 680-69735-1

Metals

Prep Batch: 206935

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
MB 680-206935/1-A Method Blank Total/NA Water T470A
LCS 680-206935/2-A Lab Control Sample Total/NA Water T470A
680-69702-A-4-B MS Matrix Spike Total/NA Water T470A
680-69702-A-4-C MSD Matrix Spike Duplicate Total/NA Water T4T0A
680-69735-1 11174-CBP 005l Total/NA Water T470A
Analysis Batch: 207044
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
MB 680-206935/1-A Method Blank Total/NA Water T470A 206935
LCS 680-206935/2-A Lab Control Sample Total/NA Water T7470A 206935
680-69735-1 11174-CBP 0051 Total/NA Water T470A 206935
680-69702-A-4-B MS Matrix Spike Total/NA Water T470A 206935
680-69702-A-4-C MSD Matrix Spike Duplicate Total/NA Water T470A 206935
General Chemistry
Analysis Batch: 207134
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
LCS 680-207134/7 Lab Control Sample Total/NA Water SM 4500 H+ B
680-69733-X-1 DU Duplicate Total/NA Water SM 4500 H+ B
680-69735-1 11174-CBP 005l Total/NA Water SM 4500 H+ B

Page 9 of 13
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Lab Chronicle

Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69735-1
Project/Site: Honeywell - Brunswick Site

Client Sample ID: 11174-CBP 005l Lab Sample ID: 680-69735-1
Date Collected: 06/23/11 17:00 Matrix: Water
Date Received: 06/24/11 09:20

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab
Total/NA Prep T7470A 206935 06/24/11 10:57 JV TAL SAV
Total/NA Analysis T470A 50 207044 06/24/11 15:36 JPH TAL SAV
Total/NA Analysis SM 4500 H+ B 1 207134 06/24/11 16:04 JKL TAL SAV

Laboratory References:
TAL SAV = TestAmerica Savannah, 5102 LaRoche Avenue, Savannah, GA 31404, TEL (912)354-7858

TestAmerica Savannah
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> TestAmerica Savannah
5102 LaRoche Avenue
Savannah, GA 31404

Website: www.testamericainc.com
Phone: (912) 354-7858
Fax; (912) 352-0165
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http://www.testamericainc.com

Login Sample Receipt Checklist

Client: Environmental Planning Specialists, Inc.

Login Number: 69735
List Number: 1
Creator: Daughtry, Beth

Job Number: 680-69735-1

List Source: TestAmerica Savannah

Question Answer Comment
Radioactivity either was not measured or, if measured, is at or below N/A
background

The cooler's custody seal, if present, is intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True
There are no discrepancies between the sample IDs on the containers and True
the COC.

Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True pH needs to be adjusted for Metals container
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

VOA sample vials do not have headspace or bubble is <6mm (1/4") in N/A
diameter.

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Savannah
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Client: Environmental Planning Specialists, Inc.

Project/Site: Honeywell - Brunswick Site

Certification Summary

TestAmerica Job |ID: 680-69735-1

Laboratory Authority Program EPA Region Certification 1D
TestAmerica Savannah AZLA DoD ELAP 0399-01
TestAmerica Savannah AZLA ISO/IEC 17025 399.01
TestAmerica Savannah Alabama State Program 4 41450
TestAmerica Savannah Arkansas Arkansas DOH 6 N/A
TestAmerica Savannah Arkansas State Program 6 88-0692
TestAmerica Savannah California NELAC 9 3217CA
TestAmerica Savannah Colorado State Program 8 N/A
TestAmerica Savannah Connecticut State Program 1 PH-0161
TestAmerica Savannah Delaware State Program 3 N/A
TestAmerica Savannah Florida NELAC 4 E87052
TestAmerica Savannah Georgia Georgia EPD 4 N/A
TestAmerica Savannah Georgia State Program 4 803
TestAmerica Savannah Guam State Program 9 09-005r
TestAmerica Savannah Hawaii State Program 9 N/A
TestAmerica Savannah lllinois NELAC 5 200022
TestAmerica Savannah Indiana State Program 5 N/A
TestAmerica Savannah lowa State Program T 353
TestAmerica Savannah Kansas NELAC 7 E-10322
TestAmerica Savannah Kentucky Kentucky UST 4 18
TestAmerica Savannah Kentucky State Program 4 90084
TestAmerica Savannah Louisiana NELAC 6 30690
TestAmerica Savannah Louisiana NELAC 6 LA100015
TestAmerica Savannah Maine State Program 1 GADODDB
TestAmerica Savannah Maryland State Program 3 250
TestAmerica Savannah Massachusetts State Program 1 M-GAO06
TestAmerica Savannah Michigan State Program 5 9925
TestAmerica Savannah Mississippi State Program 4 N/A
TestAmerica Savannah Montana State Program 8 CERTO0081
TestAmerica Savannah Nebraska State Program T TestAmerica-Savannah
TestAmerica Savannah Nevada State Program 9 GAB
TestAmerica Savannah New Jersey NELAC 2 GAT769
TestAmerica Savannah New Mexico State Program 6 N/A
TestAmerica Savannah New York NELAC 2 10842
TestAmerica Savannah North Carolina North Carolina DENR 4 269
TestAmerica Savannah North Carolina North Carolina PHL 4 13701
TestAmerica Savannah Oklahoma State Program 6 9984
TestAmerica Savannah Pennsylvania NELAC 3 68-00474
TestAmerica Savannah Puerto Rico State Program 2 GAOD0008
TestAmerica Savannah Rhode Island State Program 1 LAO00244
TestAmerica Savannah South Carolina State Program 4 98001
TestAmerica Savannah Tennessee State Program 4 TNO2961
TestAmerica Savannah Texas NELAC 6 T104704185-08-TX
TestAmerica Savannah USDA USDA SAV 3-04
TestAmerica Savannah Vermont State Program 1 87052
TestAmerica Savannah Virginia State Program 3 302
TestAmerica Savannah West Virginia West Virginia DEP 3 94
TestAmerica Savannah West Virginia West Virginia DHHR (DW) 3 9950C
TestAmerica Savannah Wisconsin State Program 5 999819810
TestAmerica Savannah Wyoming State Program 8 8TMS-Q

Accreditation may not be offered or required for all methods and analytes reported in this package. Please contact your project manager for the laboratory's
current list of certified methods and analytes.
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Savannah

5102 LaRoche Avenue
Savannah, GA 31404

Tel: (912)354-7858

TestAmerica Job ID: 680-69869-1
Client Project/Site: Honeywell - Brunswick Site

For:

Environmental Planning Specialists, Inc.
900 Ashwood Parkway

Suite 350

Atlanta, Georgia 30338

Attn: Kirk Kessler

A it Q. {at s
Authorized for release by:

06/30/2011 05:04:20 PM

Linda Wolfe
Project Manager |
linda.wolfe@testamericainc.com

Results relate only to the items tested and the sample(s) as received by the laboratory.

The test results in this report meet all 2003 NELAC requirements for accredited parameters,
exceptions are noted in this report. Pursuant to NELAC, this report may not be reproduced
except in full, and with written approval from the laboratory. For questions please contact
the Project Manager at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic sighature
is intended to be the legally binding equivalent of a traditionally handwritten signature.
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Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69869-1
Project/Site: Honeywell - Brunswick Site E
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Case Narrative
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69869-1
Project/Site: Honeywell - Brunswick Site

Job ID: 680-69869-1 E

Laboratory: TestAmerica Savannah

Narrative

CASE NARRATIVE
Client: Environmental Planning Specialists, Inc.
Project: Honeywell - Brunswick Site

Report Number: 680-69869-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

RECEIPT
The samples were received on 06/29/2011; the samples arrived in good condition, properly preserved and on ice. The temperature of the
cooler at receipt was 2.6 C.

TOTAL MERCURY

Samples 11179-CBP 0061 (680-69869-1), 11179-CBP 0071 (680-69869-2), 11179-CBP 008l (680-69869-3), 11179-CBP 009l
(680-69869-4) and 11179-CBP 0101 (680-69869-5) were analyzed for total mercury in accordance with EPA SW-846 Methods 7470A. The
samples were prepared and analyzed on 06/29/2011.

A MS/MSD was performed on client sample 11179-CBP 006IMS (680-69869-1) in batch 680-207701. Due to the abundance of the
mercury in the parent sample, the MS/MSD recoveries exceeded the limits. The presence of the '4' qualifier in the report indicates analytes
where the concentration in the unspiked sample exceeded four times the spiking amount.

Refer to the QC report for details.

Samples 11179-CBP 0061 (680-69869-1)[50X], 11179-CBP 0071 (680-69869-2)[50X], 11179-CBP 008l (680-69869-3)[50X], 11179-CBP
009l (680-69869-4)[50X] and 11179-CBP 010l (680-69869-5)[50X] required dilution prior to analysis. The reporting limits have been
adjusted accordingly.

No other difficulties were encountered during the mercury analyses.

All other quality control parameters were within the acceptance limits.

TestAmerica Savannah
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Sample Summary
Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69869-1
Project/Site: Honeywell - Brunswick Site

Lab Sample ID Client Sample ID Matrix Collected Received

680-69869-1 11179-CBP 00861 Water 06/28/11 17:00  06/29/11 08:20
680-69869-2 11179-CBP 0071 Water 06/28/1117:02  06/29/11 08:20
680-69869-3 11179-CBP 0081 Water 06/28/11 17:04  06/29/11 08:20
680-69869-4 11179-CBP 0081 Water 06/28/11 17:06  06/29/11 08:20
680-69869-5 11178-CBP 0101 Water 06/28/11 17:08  06/29/11 08:20

TestAmerica Savannah
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Method Summary

Client: Environmental Planning Specialists, Inc. TestAmerica Job ID: 680-69869-1

Project/Site: Honeywell - Brunswick Site

Method Method Description Protocol Laboratory

7470A Mercury (CVAA) SWea46 TAL SAV

Protocol References:
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL SAV = TestAmerica Savannah, 5102 LaRoche Avenue, Savannah, GA 31404, TEL (912)354-7858

TestAmerica Savannah

Page 5 of 13 06/30/2011



Definitions/Glossary

Client: Environmental Planning Specialists, Inc.
Project/Site: Honeywell - Brunswick Site

TestAmerica Job