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EXECUTIVE SUMMARY

Resolution Consultants has prepared this Uniform Federal Policy Sampling and Analysis Plan (SAP)
Addendum for the Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) for
Building 1039/Solid Waste Management Unit 9, at Naval Submarine Base Kings Bay, Georgia, under
Contract No. N62470-11-D-8013, Comprehensive Long-term Environmental Action Navy, Contract
Task Order JM54. This addendum supplements the scope of work, as presented in the Final Site-
Specific RCRA Facility Investigation Work Plan Building 1039, Naval Submarine Base Kings Bay
(CH2M Hill 2011) and associated Sampling And Analysis Plan, Resource Conservation And Recovery
Act Facility Investigation, Building 1039/Solid Waste Management Unit 9, Naval Submarine Base
Kings Bay, Georgia (Resolution Consultants 2013).

Data associated with historical studies to date and initial RFI field activities indicate that the
horizontal extent of impacted soil has not yet been delineated to applicable screening levels.
Although project goals, operating procedures, and data quality objectives remain consistent with
the Sampling And Analysis Plan, Resource Conservation And Recovery Act Facility Investigation,
Building 1039/Solid Waste Management Unit 9, Naval Submarine Base Kings Bay, Georgia, revised
SAP Worksheets #1, #2, #10, #16, #17, #18, and #20, as included herein, detail supplemental
sampling efforts intended to provide additional information on the horizontal extent of impacted
soil. Table ES-1 provides a summary of worksheets that have been modified as part of this

addendum.
Table ES-1
UFP SAP Addendum Crosswalk
Worksheet
SAP Revised Crosswalk to Related
Worksheet # Required Information (Yes/No) Information
A. Project Management and Objectives
1 Title and Approval Page Yes Updated for addendum
ES Executive Summary Yes Updated for addendum
TOC Table of Contents Yes Updated for addendum
Updated with new Certified
2 SAP Identifying Information Yes Task Order number
3 Distribution List No See original SAP (Appendix A)
4 Project Personnel Sign-Off Sheet No See original SAP (Appendix A)
5 Project Organizational Chart No See original SAP (Appendix A)
6 Communication Pathways No See original SAP (Appendix A)
7 Personnel Responsibilities Table No See original SAP (Appendix A)
8 Special Personnel Training Requirements Table No See original SAP (Appendix A)
9 Project Scoping Session Participants Sheet No See original SAP (Appendix A)
Updated per observations and
data from December 2013
10 Conceptual Site Model Yes field activities




Table ES-1

UFP SAP Addendum Crosswalk

Worksheet
SAP Revised Crosswalk to Related
Worksheet # Required Information (Yes/No) Information
Project Quality Objectives/Systematic Planning
11 Process Statements No See original SAP (Appendix A)
12 Field Quality Control Samples No See original SAP (Appendix A)
13 Secondary Data Criteria and Limitations Table No See original SAP (Appendix A)
14 Field Project Tasks No See original SAP (Appendix A)
15 Reference Limits and Evaluation Tables No See original SAP (Appendix A)
Presents schedule for
16 Project Schedule/Timeline Table Yes supplemental tasks
B. Measurement/Data Acquisition
Presents rationale and design
17 Sampling Design and Rationale Yes of supplemental sampling
Presents sample
Location-Specific Sampling identifications for
18 Methods/SOP Requirements Table Yes supplemental locations
19 Field Sampling Requirements Table No See original SAP (Appendix A)
Summarizes planned field
Field Quality Control Sample quality control samples for
20 Summary Table Yes supplemental tasks
21 Project Sampling SOP References Table No See original SAP (Appendix A)
Field Equipment Calibration, Maintenance,
22 Testing, and Inspection Table No See original SAP (Appendix A)
23 Analytical SOP References Table No See original SAP (Appendix A)
24 Analytical Instrument Calibration Table No See original SAP (Appendix A)
Analytical Instrument and Equipment
25 Maintenance, Testing, and Inspection Table No See original SAP (Appendix A)
26 Sample Handling System No See original SAP (Appendix A)
27 Sample Custody Requirements No See original SAP (Appendix A)
28 Laboratory QC Samples Table No See original SAP (Appendix A)
29 Project Documents and Records Table No See original SAP (Appendix A)
30 Analytical Services Table No See original SAP (Appendix A)
C. Assessment Oversight
31 Planned Project Assessments Table No See original SAP (Appendix A)
Assessment Findings and Corrective Action
32 Responses Table No See original SAP (Appendix A)
33 Quality Assurance Management Reports Table No See original SAP (Appendix A)
D. Data Review
34 Verification (Step I) Process Table No See original SAP (Appendix A)
35 Validation (Steps lla and I1b) Process Table No See original SAP (Appendix A)
36 Validation (Steps lla and Ilb) Summary Table No See original SAP (Appendix A)
37 Usability Assessment No See original SAP (Appendix A)
Notes:
UFP = Uniform Federal Policy
SAP = Sampling and Analysis Plan
SOP = Standard operating procedure
QC = Quality control
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List of Acronyms

bgs Below ground surface

BTEX Benzene, toluene, ethylbenzene, xylenes
CSM Conceptual site model

CTO Contract task order

EB Equipment rinsate blanks

GA EPD Georgia Environmental Protection Division
GCAL Gulf Coast Analytical Laboratories

GPS Global positioning system

IDW Investigation derived waste

I-RSL Industrial Regional Screening Levels
LNAPL Light non-aqueous phase liquid

MS Matrix spike

MSD Matrix spike duplicate

PAH Polynuclear aromatic hydrocarbons

PVC polyvinyl chloride

QA Quality assurance

QAPP Quality assurance project plan

QC Quiality control

RCRA Resource Conservation and Recovery Act
R-RSL Residential Regional Screening Levels

RFI RCRA Facility Investigation

SAP Sampling and analysis plan

SOP Standard operating procedure

SSL-RISK Soil Screening Levels for the Migration to Groundwater and Tap Water RSL
SUBASE Naval Submarine Base

SWMU Solid Waste Management Unit

TBD To be determined

UFP Uniform Federal Policy

UFP QAPP Uniform Federal Policy for Quality Assurance Project Plans
U.S. EPA United States Environmental Protection Agency
USGS United States Geological Society

UST Underground storage tank
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Uniform Federal Policy Sampling And Analysis Plan Addendum
Resource Conservation and Recovery Act Facility Investigation
Building 1039/Solid Waste Management Unit 9

Naval Submarine Base Kings Bay, Georgia

SAP Worksheet #2

Revision No. 0; December 2014

SAP WORKSHEET #2: SAMPLING AND ANALYSIS PLAN IDENTIFYING INFORMATION
(UFP-QAPP Manual Section 2.2.4)

Site Name/Number: Building 1039/Solid Waste Management Unit 9 (SWMU 9)
Contractor Name: Resolution Consultants

Contract Number: N62470-11-D-8013

Contract Title: Comprehensive Long-term Environmental Action Navy
Work Assignment Number: Contract Task Order (CTO) JM54

1. This addendum to the Sampling And Analysis Plan, Resource Conservation And Recovery Act
Facility Investigation, Building 1039/Solid Waste Management Unit 9, Naval Submarine
Base, Kings Bay, Georgia (Resolution Consultants 2013) (referred to as the original SAP
herein) was prepared in accordance with the requirements of: the Uniform Federal Policy for
Quality Assurance Project Plans (UFP-QAPP) (U.S. EPA 2005) and the United States
Environmental Protection Agency (U.S. EPA) Guidance for Quality Assurance Project Plans,
EPA QA/G-5 (U.S. EPA 2002).

2. Identify regulatory program: Resource Conservation and Recovery Act (RCRA), Title 42,
United States Code 6901 et seq., 1976.

3. This document serves as an addendum to the original SAP. The original SAP is included as
Appendix A.
4. List dates of scoping sessions that were held: No scoping meetings have been held to date;

however, the original scope of work was presented in the Final Site-Specific RCRA Facility
Investigation Work Plan Building 1039, Naval Submarine Base, Kings Bay, Camden County,
Georgia (CH2M Hill 2011) (referred to as the Final RFI Work Plan herein) and the original
SAP. The Final RFI Work Plan was submitted to the Georgia Environmental Protection
Division (GA EPD) in June 2011, subsequent to scope refinement through review and
comment of a draft RFlI work plan and approval via GA EPD letter communication, as listed
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Uniform Federal Policy Sampling And Analysis Plan Addendum
Resource Conservation and Recovery Act Facility Investigation
Building 1039/Solid Waste Management Unit 9

Naval Submarine Base Kings Bay, Georgia

SAP Worksheet #2

Revision No. 0; December 2014

in Worksheet #9 of the original SAP. The original SAP was approved by GA EPD in a letter
dated, 26 September 2013. The scope of work for supplemental activities, as described in
this SAP addendum, is based on field observations and data obtained during initial RFI field
activities completed in December 2013. The sampling design and rationale strategy is
detailed herein.

List dates and titles of any SAP documents written for previous site work, which are relevant
to the current investigation: Sampling and Analysis Plan, Resource Conservation And
Recovery Act Facility Investigation, Building 1039/Solid Waste Management Unit 9, Naval
Submarine Base Kings Bay, Georgia (Resolution Consultants 2013).

List organizational partners (stakeholders) and identify the connection with lead
organization:

o Property Owner — U.S. Department of the Navy, Naval Submarine Base Kings Bay,
Georgia (SUBASE)

o Regulatory Oversight — GA EPD

Lead organization: Department of the Navy, Naval Facilities Engineering Command,
Southeast

If any required SAP elements and required information are not applicable to the project or
are provided elsewhere, then note the omitted SAP elements and provide an explanation for
their exclusion below: All requirements were included in the original SAP. This addendum
includes SAP Worksheets #1, #2, #10, #16, #17, #18, and #20, which present details
associated with supplemental field activities.
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Uniform Federal Policy Sampling And Analysis Plan Addendum
Resource Conservation and Recovery Act Facility Investigation
Building 1039/Solid Waste Management Unit 9

Naval Submarine Base Kings Bay, Georgia

SAP Worksheet #10

Revision No. 0; December 2014

SAP WORKSHEET #10: CONCEPTUAL SITE MODEL

(UFP-QAPP Manual Section 2.5.2)

This worksheet presents a brief site description, history, and a preliminary conceptual site model
(CSM) for Building 1039. The CSM describes potential contamination routes and possible exposure
pathways to receptors, and serves as the basis for the RFI sampling and analysis program.
This CSM will be refined throughout implementation of the RFI; thus, observations and data
associated with initial (December 2013) RFI field activities have been incorporated accordingly.

10.1 Site Description

Located in the southeastern corner of Georgia, approximately eight miles north of the state line
(Figure 10-1); SUBASE includes approximately 16,168 acres in Camden County. Currently, SUBASE
supports submarines, crew training, weapons handling and storage, submarine maintenance, and
associated personnel. Building 1039, near SUBASE’s western boundary, on USS James Madison
Road (Figure 10-2), contains game and meeting rooms. Adjacent to Building 1039 are asphalt
parking lots and maintained, grassy medians. Surrounding structures include administrative offices
to the north, a library to the northwest, and housing quarters to the south and east. Topography is
relatively flat, with storm water runoff to grates in the parking lot. Storm water in the area
eventually discharges to retention ponds approximately 500 feet to the west and 1,000 feet to the
south of Building 1039.

10.2 Site History

Building 1039 was historically serviced by a heating-oil-fired boiler system. Fuel for the boiler was
stored in a 15,000-gallon underground storage tank (UST) at the exterior, southwestern corner of
the building. The UST was connected to the boiler by an underground supply and return pipeline,
approximately 100 feet in length (Figure 10-3). The boiler was decommissioned and the UST and
associated piping removed on 22 January 1996, at which time the removal contractor reported
visible petroleum in the trench excavations associated with the UST’s supply/return pipeline.
Light, non-aqueous phase liquid (LNAPL) was observed during the excavation of the pipeline and in
temporary wells installed in the immediate vicinity.

Following release notification to GA EPD, soil and groundwater investigations and corrective actions,
including product recovery, enhanced bioremediation, and soil excavation, were conducted from
1996 to February 2010.
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Uniform Federal Policy Sampling And Analysis Plan Addendum
Resource Conservation and Recovery Act Facility Investigation
Building 1039/Solid Waste Management Unit 9

Naval Submarine Base Kings Bay, Georgia

SAP Worksheet #10

Revision No. 0; December 2014

During historical investigations, concentrations of benzene, toluene, ethylbenzene, and xylenes
(BTEX), and polynuclear aromatic hydrocarbons (PAHs) were reported in soil and groundwater in
the vicinity of the former UST system. In 2006, GA EPD designated Building 1039 as RCRA
SWMU 9. The active SUBASE Hazardous Waste Facility Permit #HW-014(S&T)-3 requires an RFI to
evaluate nature and extent, risks to human health and the environment, and the need for
additional corrective action at the Site. Data from previous investigations was deemed insufficient
to fully satisfy the requirements of the RFI. During replacement of an underground utility in 2010,
additional petroleum contaminated soil was identified and excavated to an approximate depth of
6 feet below ground surface (bgs). The limits of the excavation, which extended approximately
100 feet to the southeast of the former supply/return pipeline, are shown on Figure 10-3.

To address data gaps associated with previous studies, SUBASE submitted the Final RFI Work Plan
in 2011 and the associated SAP in 2013. Initial RFI field activities, completed in December 2013,
included soil and groundwater sampling and the installation of shallow (MW-11S) and deep
(MW-11D) monitoring wells, immediately downgradient of the previously excavated area.
Results associated with initial RFI field activities have been incorporated into the CSM and are
summarized below.

10.3 Site Geology

As summarized in the Final RFI Work Plan and confirmed during December 2013 field activities, soil
beneath the Site consists of sand with some silt content to approximately 24 feet bgs. Silty clay
underlies the sand and silt formation to a depth of greater than 35 feet bgs. This interpretation of
Site geology is consistent with details included in the Soi/ Chemistry and Groundwater Quality of
Water Table Zone Surficial Aquifer NSB Kings Bay (United States Geological Society [USGS] 2002).

10.4 Site Hydrogeology

Hydrogeologic units at NSB Kings Bay include, in descending order, the surficial aquifer, the upper
and lower Brunswick aquifers, and the Floridan aquifer system. This study focuses on the surficial
aquifer, where water occurs under unconfined (water table) conditions. A resistance to vertical
groundwater flow exists due to an increase in clay and silt content with depth. The thickness of the
surficial aquifer generally varies between 60 and 80 feet bgs, largely as a result of variations in
topography (USGS 2002). According to Georgia’s Groundwater Recharge Areas Map and
Grounawater Pollution Susceptibility Map (Georgia Department of Natural Resources 1992), SUBASE
is regionally positioned in a recharge zone for the Miocene/Pliocene-Recent unconfined aquifers;
therefore, SUBASE is considered a High Groundwater Pollution Susceptibility Area per Georgia State
Rule 391-3-15-.09.
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Uniform Federal Policy Sampling And Analysis Plan Addendum
Resource Conservation and Recovery Act Facility Investigation
Building 1039/Solid Waste Management Unit 9

Naval Submarine Base Kings Bay, Georgia

SAP Worksheet #10

Revision No. 0; December 2014

As summarized on Table 10-1 and depicted on Figure 10-3, the monitoring well network consists of
twelve shallow monitoring wells installed to depths ranging from 11.8 to 15 feet bgs and two deep
monitoring wells installed to approximately 29.5 and 32.3 feet bgs, respectively. All wells are
screened within the surficial aquifer; however, the deep wells are installed within the less
permeable, silty clay component. During December 2013, the water table was measured between
3.47 and 7.68 feet below top of well casings. Based on these measurements and a 2013
professional survey of monitoring wells, groundwater is estimated to flow predominantly towards
the east, as depicted on Figure 10-4. Based on previous studies, the estimated groundwater flow
velocity is approximately 0.183 feet per day or 67 feet per year (J.J. Sosa 1999).

10.5 Preliminary Conceptual Site Model

Development of the CSM is an iterative process, to be refined throughout the RFI process.
Tables, 10-2 and 10-3 and Figures, 10-5 and 10-6 summarize the analytical results from the
comprehensive soil investigations. Results of the most recent round of groundwater sampling in
December 2013 are summarized on Table 10-4 and depicted on Figure 10-7. An updated version
of the CSM is presented via Figure 10-8.

10.5.1 Source of Contaminants

The source of contamination at Building 1039 is the accidental release of heating oil from
underground piping associated with a former UST system. During removal of the UST and
associated piping in 1996, the contractor observed petroleum within the excavation associated with
the supply/return pipeline. Immediately following UST removal efforts, LNAPL was measured in
temporary wells installed adjacent to the former underground piping. Approximately 1 foot of
residual LNAPL was measured at a shallow monitoring well, MW-11S, installed during
December 2013 field efforts. Monitoring well MW-11S is positioned immediately adjacent to the
western side of the excavated area. Based on available data, LNAPL is believed to be confined
beneath paved and landscaped areas, in the immediate vicinity of the historical excavation limits.
Resolution Consultants believes that reduced overhead clearance due to an overhang and limited
access due to the presence of subsurface utilities prevented historical excavation in this area.

10.5.2 Nature and Extent of Contamination

During investigations to date, BTEX and PAHs have been detected in subsurface soil and
groundwater samples collected at the Site. The nature and extent of contamination for soil
left-in-place and groundwater is summarized below.
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NOTE:

-Feature locations are approximate.

-ft = feet

-(3 ft) = sample collected from 3 feet below ground surface
-PAH = Polynuclear Aromatic Hydrocarbons

-SW-1to 7 and B-1 to 2 represent analytical results from 2010
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Uniform Federal Policy Sampling And Analysis Plan Addendum
Resource Conservation and Recovery Act Facility Investigation
Building 1039/Solid Waste Management Unit 9

Naval Submarine Base Kings Bay, Georgia

SAP Worksheet #10

Revision No. 0; December 2014

Soil

Tables 10-2 and 10-3 compare comprehensive soil results to applicable U.S. EPA Industrial Regional
Screening Levels (I1-RSLs), Residential Regional Screening Levels (R-RSL), and Soil Screening Levels
for the Migration to Groundwater and Tap Water RSL (SSL-Risk), dated May 2014. In general, the
highest concentrations of BTEX were reported in 2013 soil samples collected to the west of the
historical excavation. Although concentrations of benzene and ethylbenzene were reported above
SSL-Risk values, all BTEX constituents were below R-RSLs and I-RSLs for soil samples collected to
date. In general, maximum PAH concentrations were reported in the 2010 confirmatory soil sample
B-2, collected from the base of the historical excavation, and adjacent to the west of the excavated
area. The PAHs 1-methylnaphthalene and naphthalene were detected above SSL-Risk values,
R-RSLs, and I-RSLs in soil samples collected to date. The PAH 2-methylnaphthalene was also
detected above SSL-Risk values and R-RSLs. Several additional PAHs exceeded SSL-Risk values in
soil. As depicted on Figures 10-5 and 10-6, impacted soil has not yet been delineated to the north
and west of the historical excavation.

Grounawater

As summarized on Table 10-4 and depicted on Figure 10-7, concentrations of BTEX and PAHs were
detected in the 2013 groundwater sample collected from shallow well MW-10, positioned
approximately 150 feet downgradient of the historical release area. Detectable concentrations of
several PAHs were also reported in the 2013 groundwater sample collected from shallow well,
TMW-2XR, positioned at the upgradient edge of the historical excavation. Consistent with results
from previous studies, no analytes were detected in groundwater samples collected from deep
monitoring wells during the December 2013 event. No analytes were measured above Georgia
Primary Maximum Contaminant Levels for Drinking Water per Georgia Rule 391-3-5-.18, in
groundwater samples collected from shallow or deep monitoring wells during the initial RFI event.

10.5.3 Fate and Transport Mechanisms

A fate and transport pathway describes mechanisms whereby contaminants are transported from
the source to a receptor. Preliminary fate and transport mechanisms for each matrix are
summarized below and will be refined throughout the RFI.
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Soil

Contamination is limited to subsurface soil; therefore, contaminants are not subject to transport via
wind or surface water runoff. Heating oil was historically released to subsurface soil as LNAPL,
which can migrate vertically until the soil pore volume achieves residual saturation or residual
product reaches the top of the water table. LNAPL may also migrate laterally within zones of more
permeable soil or aggregate, such as the backfill of utility trenches. If sufficient product is
released, some migration of LNAPL may occur along the top of the water table. Fuel constituents
tend to adsorb to soil particles; the degree of adsorption is related to the organic and clay content
of the soil, and to the chemical properties of the fuel, especially water solubility and organic
partitioning coefficient. Factors working to reduce the mass of soil contamination include
dissolution in groundwater, volatilization, and biodegradation.

Grounawater

LNAPL in soil can act as a long-term source of dissolved groundwater contaminants. As recharge
travels through soil containing residual LNAPL, the water leaches some of the adsorbed
contaminants, thus contributing additional dissolved contamination to the groundwater plume.
Mechanisms affecting transport of the contaminant plume include advection, adsorption, dispersion,
dilution, and biodegradation.  Advection is migration of dissolved contaminants along with
groundwater movement. In general, the contaminant plume migration rate is slower than
groundwater because of contaminant adsorption to soil and organic matter. Dispersion causes the
plume to spread both vertically and laterally during migration. Generally, vertical spreading is an
order of magnitude less than horizontal spreading. Dilution by recharge can reduce contaminant
concentrations in the downgradient direction. Biodegradation by microbial organisms naturally
reduces fuel components in the plume. The combined effect of these mechanisms aids to limit the
extent of the contaminant plume.

Surface Water/Sediment
In general, rainfall either infiltrates into the ground at vegetated areas or drains from impervious
areas into the storm sewer. No surface water bodies or drainage ditches are located on the Site.

10.5.4 Exposure Pathways and Receptors

An exposure pathway links a source area with one or more receptors, but the pathway must be
complete for exposure to occur. The potential exposure pathways identified for Building 1039 are
discussed below, and will be refined throughout the RFI.
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Naval Submarine Base Kings Bay, Georgia

SAP Worksheet #10

Revision No. 0; December 2014

Human Health Exposures

Building 1039 is used by workers and SUBASE personnel for indoor recreation purposes.
Although surface soil is not currently impacted, dermal contact with contaminated subsurface soil is
a potential exposure pathway for construction workers, including hypothetical landscaping workers.
These workers could also inhale contaminated dust if impacted soil is disturbed. Groundwater at
Building 1039 is not used as a source of water supply; however, direct contact with contaminants in
groundwater is a potential exposure pathway for current and future construction workers.
The presence of supply wells at SUBASE and their proximity to Building 1039 will be investigated
during the RFIl.  Future residents, recreational users, and industrial workers may contact
contaminated groundwater if drinking water wells are installed in the shallow aquifer, although this
scenario is very unlikely. Based on current and likely future land use, the most likely human
receptors to contact contaminants in soil and groundwater are construction workers. Human health
risks will be evaluated for site workers and construction workers in the Human Health Risk
Assessment portion of the RFI, and risks to landscaping workers will be inferred from those
scenarios based on shallow, subsurface soil (surface to 5 feet bgs). A chemical of concern
identified in shallow subsurface soil for either site workers or construction workers will also be
considered a chemical of concern for landscaping workers.

Ecological Exposures

The Site is covered by impervious surfaces, such as asphalt parking, roads, and concrete walkways,
and maintained, grassy medians. Based on an ecological survey completed during the initial phase
of the RFI, no ecological habitats are present at the Site, thus, ecological risk will not be further
evaluated.

10.6 Existing Data Gaps
The horizontal extent of impacted soil has not been delineated to applicable screening levels.
This SAP addendum describes supplemental sampling efforts intended to address this data gap.
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SAP WORKSHEET #16: PROJECT SCHEDULE/TIMELINE TABLE (OPTIONAL FORMAT)
(UFP-QAPP Manual Section 2.8.2)

Activity Organization Duration Start Date Deliverable
Prepare/Submit Draft SAP Resolution 45 davs 1 day after Notice to Draft SAP
Addendum Consultants Y Proceed by Navy Addendum
Regulatory Review of Draft SAP GA EPD 60 days 1 d.ay after receipt of NA
Addendum deliverable
Respond to Regulatory Resolution 1 day after receipt of Response to

30 days
Comments Consultants Regulatory comments Comments
Prepare/Submit Final SAP Resolution 30 davs 1 day after receipt of Final SAP
Addendum Consultants Y Regulatory comments Addendum
Concurrence by Regulators GA EPD TBD NA NA
Field Preparation/ Mobilization Resolution 30 days 15 days after NA
Consultants Regulatory concurrence
Field Work Resolution 15 days 45 days after NA
Consultants Regulatory concurrence
Laboratory data
Laboratory Results, Data GCAL af‘d’or 1 day after soil and packages and
S Resolution 60 days . :
Validation, Data Management well sampling electronic data
Consultants .
deliverables
. Resolution 1 day after receipt of Internal Draft
Prepare/Submit Draft RFI Report Consultants 90 days validated data RFI Report
Regulatory Review of Draft RFI GA EPD TBD NA NA
Report
Respond to Regulatory Resolution 60 days 1 day after receipt of Final RFI Report
Comments Consultants Regulatory comments
Prepare/Submit Final RFI Report Resolution 60 days 1 day after receipt of Final RFI Report
Consultants Regulatory comments
Regulatory Concurrence GA EPD TBD NA NA
Notes:
SAP = Sampling and Analysis Plan
RFI = RCRA Facility Investigation
GCAL = Gulf Coast Analytical Laboratories
NA = Not applicable
GAEPD = Georgia Environmental Protection Division
TBD = To be determined
RCRA = Resource Conservation and Recovery Act
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Revision No: 0, December 2014

SAP WORKSHEET #17: SAMPLING DESIGN AND RATIONALE

(UFP-QAPP Manual Section 3.1.1)

17.1 Sampling Approach

Supplemental sampling, as detailed in this addendum, is intended to horizontally delineate
impacted soil to applicable screening levels. As summarized in Worksheet #10, BTEX and several
PAHs were reported above screening levels at December 2013 soil sampling locations positioned on
the outer horizontal extent of the sampling grid. Proposed supplemental soil borings, intended to
provide horizontal delineation, are presented on Figure 17-1. A sample summary table, including
sample identification numbers, depth, relevant SOPs, and applicable laboratory and field analyses,
is included as Worksheet #18. SOPs are summarized in Worksheet #21 of the original SAP.

17.2 Sampling Program

To provide additional information on the horizontal extent of impacted soil, direct push technology
will be used to advance ten soil borings. Boring locations, as depicted on Figure 17-1, are subject
to change based on field observations and professional judgment. Similarly, the SAP may be
modified to include additional borings if deemed necessary in the field. Criteria, which may lead to
changes to the SAP, may include visual observations/staining, odors, elevated headspace/organic
vapor readings, etc. Soil borings will be advanced to the water table (approximately 7 feet bgs).
During advancement, soil will be continuously logged for lithology and screened for organic vapors
using a photo-ionization detector. One subsurface soil sample will be collected from immediately
above the water table at each boring. In the event organic vapors are measured above
background conditions, a second subsurface soil sample will be collected from the 2-foot depth
interval exhibiting the highest organic vapor reading. Soil samples will be submitted to a laboratory
for analysis of BTEX by Method 8260B and PAHs by Method 8270D selective ion monitoring.
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Appendix A
Sampling and Analysis Plan, Resource Conservation and Recovery Act Facility Investigation,
Building 1039/50lid Waste Management Unit 9, Naval Submarine Base Kings Bay, Georgia
(Resolution Consultants 2013)
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RESOURCE CONSERVATION AND RECOVERY ACT
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Revision Number: 0
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Compliance Status Report
Qualified Groundwater Scientist Certification

I certify that I am a qualified groundwater scientist who has received a baccalaureate or
postgraduate degree in the natural sciences or engineering, and have sufficient training and
experience in groundwater hydrology and related fields as demonstrated by state registration and
completion of accredited university courses that enable me to make sound professional judgments
regarding groundwater monitoring and contaminant fate and transport. I further certify that this
report was prepared by me or by a subordinate working under my direction.

Benjamin Brantley

Professional Geologist Seal:
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EXECUTIVE SUMMARY

Resolution Consultants has prepared this Uniform Federal Policy Sampling and Analysis Plan (SAP)
for the Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) for Building
1039/Solid Waste Management Unit (SWMU) 9, at Naval Submarine Base (SUBASE) Kings Bay,
Georgia, under Contract No. N62470-11-D-8013, Comprehensive Long-term Environmental Action
Navy (CLEAN), Contract Task Order (CTO) JM25.

Building 1039/SWMU 9, located on USS James Madison Road near the western boundary of
SUBASE, contains game and meeting rooms and is surrounded by paved parking lots and
maintained, grassy areas. Surrounding structures include the Bachelor Officer's Quarters
(also known as Transient Visitor's Quarters) to the east, Bachelor Enlisted Quarters to the south,
the library to the northwest, and SUBASE administrative offices to the north. Local topography is
relatively flat, with storm water runoff flowing towards curb and grate drainage features in the
parking lot and along roads. Storm water collected from paved surfaces drains to a retention pond,
approximately 150 feet west and 400 feet south of Building 1039.

Prior to 1995, Building 1039 was serviced by a heating-oil-fired boiler system, with fuel stored in a
15,000-gallon underground storage tank (UST) at the exterior, southwestern corner. The UST was
connected to the boiler by an underground supply and return pipeline, approximately 100 feet in
length. The heating oil UST and associated piping were removed on 22 January 1996, at which
time the removal contractor reported visible petroleum in the trench excavations associated with
the UST's supply/return pipeline. Free product was observed during the excavation of the
supply/return pipeline, and in temporary wells installed in the vicinity of the former supply/return
lines immediately following removal.

Subsequent to notifying Georgia Environmental Protection Division (GA EPD) of a release,
SUBASE performed soil and groundwater sampling and corrective action from 1996 to
February 2010. Corrective actions included product recovery, enhanced bioremediation via
microbe/nutrient injections, and soil excavation. Historical sampling efforts from 1997 to 2010
indicated the presence of benzene, toluene, ethylbenzene, and xylenes (BTEX) and polynuclear
aromatic hydrocarbons (PAHS) in soil and shallow groundwater in the vicinity of Building 1039.
While ethylbenzene and several PAHs exceeded United States Environmental Protection Agency
(U.S. EPA) Soil Screening Levels for the Migration to Groundwater and Tap Water Regional
Screening Level (SSL-Risk) in samples representative of soil left-in-place along the sidewalls and at
the bottom of the 2010 excavation, only 1-methylnaphthalene and naphthalene exceeded Industrial
Regional Screening Levels (I-RSLs). These industrial exceedances were isolated to a single sample
collected at the base of the 2010 excavation. During the latest groundwater sampling efforts in
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February 2010, benzene (5.1 pug/L) was reported slightly above the U.S. EPA Maximum
Contaminant Level of 5.0 ug/L at shallow well, MW-2, approximately 60 feet downgradient from the
former UST supply/return pipeline.

In 2006, GA EPD designated Building 1039 as RCRA SWMU 9, in accordance to SUBASE’s hazardous
waste permit, requiring an RFI to evaluate nature and extent, risks to human health and the
environment, and the need for corrective action. Data from previous investigations are insufficient
to fully satisfy the requirements of the RFI. In response to GA EPD’s comments on a draft RFI work
plan, SUBASE submitted the Final Site-Specific RCRA Facility Investigation Work Plan Building 1039,
Naval Submarine Base, Kings Bay (CH2M Hill 2011) (Final RFI Work Plan) to address data gaps
necessary to complete the RFI. The Final RFI Work Plan proposed collection of up to 12 soil
samples for analysis of BTEX and PAHSs, collection of two soil samples for determination of grain
size and total organic carbon, and the installation of one shallow and one deep monitoring well.
Furthermore, the Final Work RFI Work Plan proposes groundwater sampling at 12 existing and the
two new wells, with samples submitted for BTEX and PAHs analysis.

This SAP, which has been prepared to accompany the Final RFI Work Plan, outlines the
organization, objectives, planned activities, and data review/reporting procedures associated with
the RFI. Protocols for sample collection, handling, and storage, chain-of-custody, laboratory and
field analyses, data validation, and reporting are also addressed herein. This SAP was generated
for, and complies with, applicable United States Department of the Navy (Navy), U.S. EPA Region 4,
and GA EPD requirements, regulations, guidance, and technical standards, as appropriate.
This includes the Department of Defense, Department of Energy, and U.S. EPA Interagency Data
Quality Task Force environmental requirements regarding federal facilities, as specified in the
Uniform Federal Policy Quality Assurance Project Plan guidance (U.S. EPA 2005) and the Navy’'s SAP
guidance. Field activities conducted under this SAP will be conducted in accordance with Resolution
Consultants’ Standard Operating Procedures and a Site-Specific Health and Safety Plan.
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List of Acronyms

ASTM American Society for Standards and Materials

bgs Below ground surface

BTEX Benzene, toluene, ethylbenzene, xylenes

°C Degrees Celsius

CAP Corrective Action Plan

CAS Chemical Abstracts Service

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of
1980

CLEAN Comprehensive Long-term Environmental Action Navy

CcoC Contaminant of concern

COPC Contaminant of potential concern

CSM Conceptual site model

CTO Contract task order

DL Detection limit

DoD Department of Defense

DOD QSM Department of Defense Quality Systems Manual for

DPT Direct-push technology

DQO Data quality objective

DVM Data Validation Manager

EB Equipment rinsate blanks

EPA Environmental Protection Agency

ERA Ecological risk assessment

ESV Ecological screening values

FTL Field Team leader

GA EPD Georgia Environmental Protection Division

GC Gas chromatograph

GCAL Gulf Coast Analytical Laboratories

GC/MS Gas chromatograph/mass spectrometer

GPS Global positioning system

HHRA Human health risk assessment

HQ Hazard quotient

IDW Investigative derived waste

LCS Laboratory control sample

LOD Limit of detection

LOQ Limit of quantitation

Ho/L Microgram per liter

mg/kg Milligram per kilogram

MCL Maximum contaminant level

MS Matrix spike

vi



MSD
MS/MSD

NAVFAC SE
NIRIS

%R
PAH
PAL
PID
PM
POC
PQOs
PSQ
PVC

QA
QAM
QAO
QAPP
QC
QSM

RAGS
RCRA
RFI
RPD
RPM
RSD
RSL
RT

SAP
SDG
SIM
SOP
SSL
SUBASE
SWMU
SVOC

TBD
TOC
TOM

UFP
U.S.
U.S. EPA

VOA
VOC

Matrix spike duplicate
Matrix spike/matrix spike duplicate

Naval Facilities Engineering Command Southeast
Naval Installation Restoration Information Solution

Percent recovery

Polynuclear aromatic hydrocarbons
Project Action Limit
Photoionization detector

Project manager

Point of Contact

Project quality objectives

Principal study questions

polyvinyl chloride

Quality assurance

Quality Assurance Manager
Quality assurance officer
Quality assurance project plan
Quiality control

Quality systems manual

Risk Assessment Guidance for Superfund
Resource Conservation and Recovery Act
RCRA Facility Investigation

Relative percent difference

Remedial project manager

Relative standard deviation

Regional screening levels

Retention time

Sampling and analysis plan
Sample delivery group

Selective ion monitoring
Standard operating procedure
Soil screening levels

Naval Submarine Base

Solid Waste Management Unit
Semi-volatile organic compounds

To be determined
Total organic carbon
Task Order Manager

Uniform Federal Policy
United States

United States Environmental Protection Agency

Volatile organic analysis
Volatile organic compounds
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Sampling and Analysis Plan — Building 1039
NSB Kings Bay, Georgia

SAP Worksheet #2

Revision No: 0; 25 July 2013

SAP WORKSHEET #2: SAMPLING AND ANALYSIS PLAN IDENTIFYING INFORMATION
(UFP-QAPP Manual Section 2.2.4)

Site Name/Number: Building 1039/Solid Waste Management Unit 9 (SWMU 9)

Contractor Name: Resolution Consultants

Contract Number: N62470-11-D-8013

Contract Title: Comprehensive Long-term Environmental Action Navy (CLEAN)

Work Assignment Number: Contract Task Order (CTO) JM25

1. This sampling and analysis plan (SAP) was prepared in accordance with the requirements
of: the Uniform Federal Policy for Quality Assurance Plans (UFP-QAPP) (U.S. EPA 2005) and
the United States Environmental Protection Agency (U.S. EPA) Guidance for Quality
Assurance Project Plans, EPA QA/G-5 (U.S. EPA 2002).

2. Identify regulatory program: Resource Conservation and Recovery Act (RCRA), Title 42,
United States Code 6901 et seq., 1976.

3. This SAP is a project-specific SAP.

4. List dates of scoping sessions that were held: No scoping meetings have been held to date;
however, the scope of work which this SAP is based on was presented in the
Final Site-Specific RCRA Facility Investigation Work Plan Building 1039, Naval Submarine
Base, Kings Bay, Camden County, Georgia (CH2M Hill 2011) (referred to as the Final RFI
Work Plan herein). The Final RFI Work Plan was submitted to the Georgia Environmental
Protection Division (GA EPD) in June 2011, subsequent to scope refinement with a draft RFI
work plan and GA EPD letter communication, as listed in Worksheet #9.

5. List dates and titles of any SAP documents written for previous site work that are relevant to
the current investigation: No SAP documents have been written for previous work.
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Sampling and Analysis Plan — Building 1039
NSB Kings Bay, Georgia

SAP Worksheet #2

Revision No: 0; 25 July 2013

List organizational partners (stakeholders) and identify the connection with lead

organization:

o Property Owner — U.S. Department of the Navy, Naval Submarine Base(SUBASE),
Kings Bay, Georgia

° Regulatory Oversight — GA EPD

Lead organization: Department of the Navy, Naval Facilities Engineering Command,
Southeast (NAVFAC SE)

If any required SAP elements and required information are not applicable to the project or
are provided elsewhere, then note the omitted SAP elements and provide an explanation for
their exclusion below: All requirements are included in this SAP.

ws 2-2
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Sampling and Analysis Plan — Building 1039
NSB Kings Bay, Georgia

SAP Worksheet #8

Revision No: 0; 25 July 2013

SAP WORKSHEET #8: SPECIAL PERSONNEL TRAINING REQUIREMENTS TABLE

(UFP-QAPP Manual Section 2.4.4)
All field personnel will have appropriate training to conduct the field activities to which they are

assigned. Additionally, each site worker will be required to have completed appropriate
Hazardous Waste Operations and Emergency Response training specified in Occupational Safety
and Health Administration 29 Code of Federal Regulations 1910.120(e).
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Sampling and Analysis Plan — Building 1039
NSB Kings Bay, Georgia

SAP Worksheet #9

Revision No: 0; 25 July 2013

SAP WORKSHEET #9: PROJECT SCOPING SESSION PARTICIPANTS SHEET

(UFP-QAPP Manual Section 2.5.1)

No scoping meetings have been conducted to-date; however, the scope of work for this SAP was
developed/presented in the following documents.

Document Document Description Author/Date

Draft Site-Specific RCRA Facility Investigation Work |Presented site background, history,
Plan Building 1039, Naval Submarine Base, Kings preliminary CSM, and a draft work plan |CH2M Hill/December 2010
Bay, Camden County, Georgia for sampling and analysis.

Letter “RE: Draft Site-Specific RCRA Facility
Investigation Work Plan Building 1039, dated
December 2010 and received 30 December 2010”

Provided comments from GA EPD on

the 2010 draft RFI Work Plan. GA EPD 8 April 2011

Finalized site background, history,
preliminary CSM and a work plan for
sampling and analysis, per GA EPD
comments and CH2M Hill responses.

Final Site-Specific RCRA Facility Investigation Work
Plan Building 1039, Naval Submarine Base, Kings
Bay, Camden County, Georgia

CH2M Hill/June 2011

Notes:

CSM = Conceptual Site Model

GAEPD = Georgia Environmental Protection Division
RCRA = Resource Conservation and Recovery Act
RFI = RCRA Facility Investigation
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Sampling and Analysis Plan — Building 1039
NSB Kings Bay, Georgia

SAP Worksheet #10

Revision No: 0; 25 July 2013

SAP WORKSHEET #10: CONCEPTUAL SITE MODEL

(UFP-QAPP Manual Section 2.5.2)

This worksheet presents a brief site description, history, and a preliminary conceptual site model
(CSM) for Building 1039/SWMU 9. As initially presented in the Final RFI Work Plan, the CSM
describes potential contamination routes and possible exposure pathways to humans and ecological
receptors, and serves as the basis for the RFI sampling and analysis program. This preliminary
CSM will be refined with implementation of the RFI.

10.1 Site Description

Located in the southeastern corner of Georgia, approximately eight miles north of the state line
(Figure 10-1); SUBASE includes approximately 16,168 acres in Camden County. Currently, SUBASE
supports submarines, crew training, weapons handling and storage, submarine maintenance, and
associated personnel.

Building 1039 (SWMU 9), near SUBASE's western boundary, on USS James Madison Road
(Figure 10-2), contains game and meeting rooms. Adjacent to Building 1039 are asphalt parking
lots and maintained, grassy areas.  Structures within a few hundred feet include the
Bachelor Officer's Quarters (also known as Transient Visitor's Quarters) to the east,
Bachelor Enlisted Quarters to the south, the library to the northwest, and SUBASE administrative
offices to the north. Local topography is relatively flat, with storm water runoff flowing towards
grates in the parking lot and along roads. These drainage features likely discharge to a
retention pond approximately 150 feet west and 400 feet south of Building 1039.

10.2 Site History

Building 1039 was once serviced by a heating-oil-fired boiler system. Fuel for the boiler was
historically stored in a 15,000-gallon underground storage tank (UST). The UST was connected to
the boiler by an underground supply and return pipeline, approximately 100 feet in length
(Figure 10-3). The boiler was decommissioned and the UST and associated piping were removed
on 22 January 1996, at which time the removal contractor reported visible petroleum in the
trench excavations associated with the UST’s supply/return pipeline. No evidence of a release was
noted in the excavation associated with the actual UST.
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Revision No: 0; 25 July 2013

From 1996 to February 2010, SUBASE performed product recovery, enhanced bioremediation via
microbe/nutrient injections, soil removal, and soil and groundwater sampling to evaluate and
recover petroleum impacted soil and groundwater. Historical analytical results are compared to
applicable project action levels (PALS) in subsequent sections of this SAP.

In May 2006, GA EPD designated Building 1039 as RCRA SWMU 9, and requested an RFI work plan
in accordance to the SUBASE Hazardous Waste Facility Permit #HW-014(S&T)-3.
During replacement of an underground utility in 2010, additional petroleum contaminated soil was
identified and excavated to an approximate depth of 6 feet bgs. The limits of the excavation, which
extended approximately 100 feet to the southeast of the former supply/return pipeline, are shown
on Figure 10-3. In 2010, a draft RFI work plan was submitted to GA EPD. Following receipt and
incorporation of GA EPD comments, the Final RFI Work Plan was submitted in 2011. A detailed
chronology of historical investigation and corrective action at Building 1039 is presented in the
Final RFI Work Plan.

10.3 Site Geology

As summarized in the Final RFI Work Plan, soil beneath the Site consists of very fine- to
fine-grained sand to approximately 27 feet bgs. A layer of coarse sand, with a maximum thickness
of 4 feet, was observed at approximately 4 feet bgs in the immediate vicinity of the underground
piping and former UST system. Silty clay underlies the sand formation to an unknown depth.
This interpretation of Site geology is consistent with details included in the Soi/ Chemistry and
Grounawater Quality of Water Table Zone Surficial Aquifer NSB Kings Bay (USGS 2002), as
prepared by the United States Geological Society (USGS).

10.4 Site Hydrogeology

Hydrogeologic units at NSB Kings Bay include, in descending order, the surficial aquifer, the upper
and lower Brunswick aquifers, and the Floridan aquifer system. This study focuses on the surficial
aquifer, where water occurs under unconfined (water table) conditions. A resistance to vertical
groundwater flow exists due to an increase in clay and silt content with depth. The thickness of the
surficial aquifer generally varies between 60 and 80 feet bgs, largely as a result of variations in
topography (USGS 2002).

Figure 10-3 depicts eleven existing, shallow monitoring wells (MW-1, MW-2, MW-3, MW-4, MW-5,
MW-6, MW-9, MW-10, TMW-2XR, TMW-3X, and TMW-4X) installed to 13 feet bgs and one deep
monitoring well (DMW-8D) installed to 30 feet bgs. All wells are screened within the surficial

aquifer; however, the deep well is installed within the less permeable, silty clay component.
WS 10-2
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Based on groundwater sampling efforts performed in February 2010, the shallow water table exists
at approximately 7 feet bgs, with groundwater flow toward the southeast. The estimated
groundwater flow velocity at the Site is approximately 0.183 feet per day, or 67 feet per year
(J.J. Sosa 1999).

According to Georgia’s Groundwater Recharge Areas Map and Groundwater Pollution Susceptibility
Map (Georgia Department of Natural Resources 1992), SUBASE is regionally positioned in a
recharge zone for the Miocene/Pliocene-Recent unconfined aquifers; therefore, SUBASE is
considered a High Groundwater Pollution Susceptibility Area per Georgia State Rule 391-3-15-.09.

10.5 Preliminary Conceptual Site Model

The preliminary CSM, as detailed in the Final RFI Work Plan, is summarized below. Sources of
contaminants, nature and extent, fate and transport mechanisms, and potential exposure pathways
and receptors are presented. Development of the CSM is an iterative process, and will be refined
during the RFI. Analytes measured above applicable regulatory screening guidelines for soil and
groundwater are presented in Table 10-1, Table 10-2, and Figures 10-4 through 10-7.
The preliminary CSM is presented as Figure 10-8.

10.5.1 Source of Contaminants

The source of contamination at Building 1039 is the accidental release of heating oil from
underground piping associated with a former UST system. During removal of the UST and
associated piping, the contractor observed petroleum within the excavation associated with the
supply/return pipeline. Immediately following UST removal efforts, free product was measured in
temporary wells TMW-2, TMW-3, and TMW-4, installed adjacent to the former underground piping.

10.5.2 Nature and Extent of Contamination

From 1997 to 2010, benzene, toluene, ethylbenzene, and xylene (BTEX) and polynuclear aromatic
hydrocarbons (PAHs) were detected in subsurface soil and groundwater samples collected at the
Site. Historical results are detailed in the Final RFI Work Plan. The nature and extent of
contamination for soil left-in-place and groundwater is summarized below.

Soil

Table 10-1 compares results for soil left-in-place to 2012 U.S. EPA Industrial Regional Screening
Levels (1-RSLs), Residential Regional Screening Levels (R-RSL), and Soil Screening Levels for the
Migration to Groundwater and Tap Water RSL (SSL-Risk). As shown on Figure 10-4, ethylbenzene

exceeded its respective SSL-Risk value in samples representative of soil left-in-place along the
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sidewalls, at approximately 5 feet bgs, and at the base of the 6 foot deep excavation. Each of
these soil sampling locations is positioned approximately 50 feet downgradient of the former
supply/return lines and at the midpoint of the excavation completed in 2010. Ethylbenzene has not
been detected above I-RSLs or R-RSLs during historical sampling activities at the Site. As shown on
Figure 10-5, several PAHs exceeded SSL-Risk values and R-RSLs in samples representative of soil
left-in-place along the sidewalls and at the bottom of the 2010 excavation; however, only
1-methylnaphthalene and naphthalene exceeded I-RSLs. The industrial exceedances were isolated
to a single sample collected at the base of the 2010 excavation.

Grounawater

Results from historical groundwater sampling performed from 1997 through 2010 indicate that
shallow groundwater has been impacted by BTEX and PAHs. A discussion on the extent of such
contamination, based on available historical groundwater data, is included below.

Although samples were not collected from upgradient shallow wells MW-1, MW-5, and MW-9,
during the most recent February 2010 event, BTEX and PAHs were not reported above laboratory
reporting limits during historical sampling events at these wells. These shallow wells serve to
delineate impacted groundwater in the upgradient direction. Furthermore, BTEX and PAHs have
not been measured above laboratory reporting limits in historical groundwater samples collected
from deep monitoring well, DMW-8D, screened at the interface between sand and silty clay at
approximately 30 feet bgs and positioned approximately 20 feet downgradient of the former
supply/return line. This deep well, positioned downgradient of the former source area, serves to
delineate impacted groundwater in the vertical direction.

BTEX results from February 2010 (most recent) groundwater sampling at select wells, are
summarized on Figure 10-6. During the February 2010 sampling event, benzene was reported at
5.1 ug/L, slightly above the U.S. EPA Maximum Contaminant Level (MCL) of 5 pg/L at shallow
monitoring well MW-2, positioned approximately 60 feet downgradient of the former supply/return
line. Benzene was not detected above the laboratory reporting limit in February 2010 groundwater
samples collected from side/downgradient shallow well, MW-4, or the most downgradient shallow
well, MW-10, positioned approximately 200 feet southeast of the former supply/return line.
Such wells serve to delineate the downgradient edge of BTEX contamination in shallow
groundwater.
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As shown on Figure 10-7, the PAHs 1-methylnaphthalene, 2-methylnaphthalene, and naphthalene
were detected above their respective U.S. EPA Tap Water Regional Screening Levels (Tap Water
RSLs), during February 2010 groundwater sampling at select wells. Since MCLs are not established
for these PAHs, more conservative Tap Water RSLs were used for the comparison. The highest
concentrations of PAHs were reported in the groundwater sample collected from shallow monitoring
well, TMW-2X, located immediately adjacent to the former supply/return line and within the limits
of the 2010 excavation. Concentrations of PAHs were not detected above laboratory reporting
limits in the groundwater sample collected from side/downgradient, shallow well, MW-4. While in
exceedance of highly conservative Tap Water RSLs, PAHs were limited to minimal concentrations in
the 2010 groundwater sample collected from the most downgradient shallow well, MW-10.

10.5.3 Fate and Transport Mechanisms

A fate and transport pathway describes mechanisms whereby contaminants are transported from
the source to a human or ecological receptor. Preliminary fate and transport mechanisms for each
matrix are summarized below and will be refined during the RFI.

Soil

Historical soil sampling indicates all residual fuel contamination is in subsurface soil; therefore,
contaminants are not subject to transport via wind or surface water runoff. Heating oil released to
the subsurface will occur as free product, a non-aqueous phase liquid (NAPL) that can migrate
vertically until the soil pore volume achieves residual saturation or residual product reaches the top
of the water table. The NAPL may also migrate laterally within zones of more permeable soil or
aggregate, such as the backfill of utility trenches. If sufficient product is released, some migration
of NAPL may occur along the top of the water table. Fuel constituents tend to adsorb to soil
particles; the degree of adsorption is related to the organic and clay content of the soil, and to the
chemical properties of the fuel, especially water solubility and organic partitioning coefficient.
Factors working to reduce the mass of soil contamination include dissolution in groundwater,
volatilization, and biodegradation.

Grounawater

NAPL in soil can act as a long-term source of dissolved contaminants to groundwater. As recharge
travels through soil containing residual NAPL, the water leaches some of the adsorbed
contaminants, thus contributing additional dissolved contamination to the groundwater plume.
The mechanisms affecting transport of the contaminant plume are advection, adsorption,
dispersion, dilution, and biodegradation. Advection is migration of dissolved contaminants along
with groundwater movement. In general, the contaminant plume migration rate is slower than
groundwater because of contaminant adsorption to soil and organic matter.
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Dispersion causes the plume to spread both vertically and laterally during migration.
Generally, vertical spreading is an order of magnitude less than horizontal spreading. Dilution by
recharge can reduce contaminant concentrations in the downgradient plume.
Biodegradation naturally reduces fuel components in the plume as a result of degradation by
microbial organisms. The combined effect of these mechanisms aids to limit the extent of
the plume.

Surface Water/Sediment

No surface water bodies or drainage ditches are located adjacent to Building 1039. However, a
retention pond, approximately 150 feet west and 400 feet south of Building 1039, may receive
storm water runoff from site drainage features in the parking lot and along roads. In general, the
site is flat and, thus, rainfall either infiltrates into the ground at vegetated areas or drains from
impervious areas into the storm sewer.

10.5.4 Exposure Pathways and Receptors

An exposure pathway links a source area with one or more receptors, but the pathway must be
complete for exposure to occur. The potential exposure pathways identified for Building 1039 are
discussed below, and will be refined during the RFI.

Human Health Exposures

Building 1039 is used by workers and SUBASE personnel for indoor recreation purposes.
Although surface soil is not currently impacted, dermal contact with contaminated subsurface soil is
a potential exposure pathway for construction workers, including hypothetical landscaping workers.
These workers could also inhale contaminated dust if impacted soil is disturbed. Groundwater at
Building 1039 is not used as a source of water supply; however, direct contact with contaminants in
groundwater is a potential exposure pathway for current and future construction workers.
The presence of supply wells at SUBASE and their proximity to Building 1039 will be investigated
during the RFI. Future residents, recreational users, and industrial workers may contact
contaminated groundwater if drinking water wells are installed in the shallow aquifer, although this
scenario is very unlikely. Based on current and likely future land use, the most likely human
receptors to contact contaminants in soil and groundwater are construction workers. Human health
risks will be evaluated for site workers and construction workers in the Human Health Risk
Assessment (HHRA) portion of the RFI, and risks to landscaping workers will be inferred from those
scenarios based on shallow, subsurface soil (surface to 5 feet bgs). A chemical of concern
identified in shallow subsurface soil for either site workers or construction workers will also be

considered a chemical of concern for landscaping workers.
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Ecological Exposures

The site is covered by impervious surfaces, such as asphalt parking, roads, and concrete walkways,
and maintained, grassy areas. Terrestrial and aquatic habitats are minimal. During the RFI, a
survey will identify potential ecological receptors within a 0.5-mile radius of Building 1039.
Shallow subsurface soil (surface to 5 feet bgs) in the source area is the most likely terrestrial
habitat presenting a potentially complete exposure pathway. Potentially complete exposure
pathways in the onsite terrestrial ecosystem include direct exposure of plants (root uptake) and soll
invertebrates (dermal and direct ingestion) to ecological Contaminant of Potential Concerns
(COPCs) in sail; incidental ingestion and dermal exposure to contaminated soil by terrestrial wildlife;
and food chain (prey consumption) exposures by upper trophic level wildlife.

The nearest potential aquatic receptor is a storm water retention pond located cross-gradient from
the source area. The basin is approximately 400 feet southwest of the former supply/return
pipeline and extends approximately 900 feet southeast. Monitoring wells nearest to the retention
pond (MW-4 and MW-5) have not exhibited groundwater impacts, thus the exposure pathway from
groundwater to surface water at the retention pond is incomplete.

Ecological risks will be evaluated in the Ecological Risk Assessment (ERA) portion of the RFI.
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SAP WORKSHEET #11: PROJECT QUALITY OBJECTIVES/SYSTEMATIC PLANNING
PROCESS STATEMENTS

(UFP-QAPP Manual Section 2.6.1)

Project quality objectives (PQOs) were developed based on the U.S. EPA’s Guidance for Systematic
Planning Using the DQO Process (U.S. EPA 2006) and presented below.

11.1 Problem Statement

Results generated during previous investigations indicate that soil and groundwater were impacted
by a historical release of BTEX and PAHs; however, the current dataset is insufficient to determine
the extent of impacted soil and groundwater and if corrective action is required based on
human health and ecological risks.

11.2 Goals of the Study

The goal of the RFI is to further evaluate the nature and extent of impacted soil and groundwater and
assess potential risk to human health and the environment. To supplement historical studies, soil and
groundwater will be evaluated for BTEX and PAHs (see Worksheet #15), based on historical
knowledge of the release and detections during previous investigations at the site. Findings will
provide information to support the development, evaluation, and selection of appropriate response
alternatives, if necessary.

Principal study questions (PSQs) developed to define decision statements to resolve the
problems are as follows:

PSQ1: Do concentrations in subsurface soil or groundwater exceed human health PALs,
thus resulting in the need for further evaluation via HHRA?

PSQ2: Do sufficient ecological receptors exist at the site or in the immediate vicinity,
resulting in the need for further evaluation via ERA?

PSQ3: Contingent on responses to PSQ1 and PSQ2, do concentrations in subsurface soil or
groundwater pose unacceptable risks to human health and/or ecological receptors,
thus requiring follow-up action?

PSQ4: Are contaminants migrating offsite at levels which pose a threat to human health or
downgradient ecological receptors?
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Based on these PSQs, the following project decision statements have been developed:

° Assess whether concentrations in impacted media exceed PALs and should be retained as
COPCs.
° Identify the presence of ecological receptors; if identified, supplemental sampling may be

necessary (not currently included in Worksheet #17).

° Evaluate whether COPCs in subsurface soil or groundwater pose an unacceptable risk to
human health or ecological receptors (if present) and should be identified as a Contaminant
of Concern (COCs), requiring corrective action.

° Determine the nature and extent of contamination.

11.3 Inputs to Problem Resolution
The inputs needed to resolve the project problem statement identified in Section 11.1 include the
following measurements, observations, data, and PALs as described below. Details of the sampling
design are presented in Worksheet #17.

° Chemical Data: Subsurface soil and groundwater chemical data will be collected for BTEX
and PAHs to supplement the existing dataset to determine if target analytes are present.
The concentrations of any detected target analytes will be compared to their respective
PALs as part of the risk evaluation to support the decision making process.
Historical groundwater and soil chemical data may be used in the evaluation.

o Groundwater Use Survey: A search for public and non-public groundwater supply resources
will be conducted within a 2-mile radius of the site in accordance to GA EPD UST guidance
to identify potential human receptors. Such information will be used in evaluating risks to
human health.

o Ecological Checklist: Site habitats will be characterized using U.S. EPA’s checklist for
ecological risk assessments to determine if ecological communities at the site and in the
nearby surrounding area could be affected by site activities and if the impact could have an
adverse effect at a community- or population-level. Such information will be considered in
determining the need for and conducting an ERA (if required).
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Geotechnical data: Subsurface soil data will be collected for grain size analysis to provide
geotechnical properties of the soil which in turn will be used to assist with the evaluation of
fate and transport of the contaminants at Building 1039. Such information will be
incorporated into the CSM.

Geologic/Hydrogeologic Information: Historical information on site-specific geology
obtained during the previous site assessment activities will be supplemented during the
upcoming RFI  through observations made during soil boring activities.
Onsite geologists/engineers will use the Unified Soil Classification System to thoroughly
describe soil characteristics. Depth-to-groundwater measurements will be obtained at each
well to provide information on site-specific hydrogeology and groundwater flow direction.
Such information will be incorporated into the CSM.

Field Screening: A photoionization detector (PID), used to measure organic vapors, will
assist with characterization and in selecting samples to be submitted for laboratory analysis.
Results of field screening are not considered definitive; thus, any decision-making will be
made using chemical data.

Groundwater Stabilization Parameters: Parameters, including pH, temperature,
specific conductivity, oxidation-reduction potential, dissolved oxygen, and turbidity, will be
used to confirm groundwater samples are representative of the formation being
investigated. Field parameters will also be used to assist with understanding of the nature
of contamination.

Project Action Limits: Chemical data will be compared to PALs, as detailed on Worksheet
#15, as an initial screening value to determine COPCs at the site. The PAL hierarchy and
sources are as follows.

Subsurface soil

— Human Health (Direct Exposure evaluation): Initial soil screening levels will consist
of R-RSLs and default SSLs, which use a dilution attenuation factor (DAF) of 1, to
evaluate leaching to groundwater. If an R-RSL or default SSL is not established for a
given analyte, any such analytes detected above method detection limits will be
retained as COPCs.
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Ecological: U.S. EPA Region 4 Ecological Screening Values (ESVs) (U.S. EPA 2001)
will be used to facilitate the ecological risk screening for soil (if required).
If a Region 4 ESV is not available, alternative screening values will be used.
Alternative screening values to be considered may include U.S. EPA Ecological Soil
Screening Levels (Eco-SSLs) per the U.S. EPA’'s Guidance for Developing Ecological
Soil Screening Levels (U.S. EPA 2003) and/or Screening Quick Reference Tables as
summarized by the National Oceanic and Atmospheric Administration.
When screening values other than ESVs are cited, they will be clearly identified and
their acceptability and approval for their use will be coordinated with the Navy and
GA DEP, before incorporating alternative values into the ecological screening
process.

Although ESVs have been included, the need for an ERA will be based on actual
conditions observed at the site and surrounding area, as documented in the
ecological checklist. Once the ecological checklist has been completed, a scientific
management decision-point will be reached and documented with regards to the
presence/absence of a sufficient habitat. If the habitat is determined to be
insufficient, the risk assessment will be limited to human health. If sufficient habitat
is identified, the ERA will proceed as described in Worksheet #14. Note that
additional sampling representative of the habitat may be required, or modeling may
be required to evaluate exposure in such areas.

Grounawater

Human Health: In accordance with Georgia Rule 391-3-5.18, the PAL for
groundwater will be Georgia Primary MCLs for Drinking Water, consistent with
U.S. EPA MCLs. If an MCL is not available for a particular constituent, then the
method detection limit will be used as the PAL.

Ecological: Media Target Concentrations and Standard Exposure Assumption, as
presented in Georgia Rule 391-3-19, Table 1 of Appendix IlIl, will be used to
facilitate the ecological risk screening for groundwater (if necessary). As previously
discussed, the use of ESVs will be dependent on site conditions as identified during
the RFI. Assuming information, which will become available during the forthcoming
RFI and in the fate and transport evaluation, confirms that the groundwater to
surface water migration pathway is incomplete, ecological risk screening will not be
necessary for groundwater.
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11.4 Define the Study Boundaries

The horizontal boundaries for RFI sampling activities are assumed (pending the need for further
delineation) to be southeast of Building 1039, confined between MW-4, MW-9, and MW-10.
The vertical boundary for RFI sampling activities extends from the ground surface to 30 feet bgs,
based on the total depth of DMW-8D. Horizontal boundaries of the groundwater use survey and
ecological survey/checklist are within a radius of 2 miles and 0.5 miles, respectively,
from Building 1039. The temporal boundaries of the RFI include the estimated duration of
field activities.

11.5 Analytical Approach

The RFI will investigate potential contamination and assess potential threats to human health and the
environment at the site. Biased sampling locations will be collected within and exterior of the
suspected contaminated area based on historical investigations. Sampling locations may be
adjusted based on field observations and professional judgment. Initial determinations on the need
for follow-up action will be based on whether analytical data exceed PALs for the specified
analytical method. Prior to implementing decision rules, risk managers will review the analytical
data, human health and ecological screening results, and effective pathways to determine if the site
poses any unacceptable risk. The resulting decision rules are summarized below.

Decision Rule 1: If an analyte at a soil or groundwater sampling point exceeds its method
detection limit, then that sampling point will be considered within the extent of contamination.
Concentrations of analytes reported below the detection limit will be considered outside of the
extent of contamination.

Decision Rule 2: If an analyte at a soil or groundwater sampling point exceeds its PAL (or method
detection limit for analytes without established PALSs), then the analyte will be identified as a COPC
and an HHRA will be performed to determine if unacceptable risk are present. If an analyte at a
soil or groundwater sampling point is reported below its PAL (or method detection limit for analytes
without established PALs), then no further action is required to evaluate risks to human health.

Decision Rule 3: If the ecological checklist and resulting scientific management decision indicate
the presence of sufficient ecological habitat, then an ERA will be performed to determine if
unacceptable risk is present.! If the ecological checklist and resulting scientific management
decision do not indicate the presence of sufficient ecological habitat, then no further action is
required to evaluate ecological risks.

! Supplemental sampling may be necessary to further characterize receptors. If required, sampling will be scoped upon
completion of the ecological checklist.
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Decision Rule 4: If the results of the HHRA or ERA (if required) indicate a COPC in soil and/or
groundwater presents an unacceptable risk to human health and/or environment, then the
COPC will be identified as a COC, potentially requiring follow-up action. Conversely, if results of the
risk assessment indicate that COPCs in soil and/or groundwater do not present an unacceptable risk
for human health and/or environment, then No Further Action will be recommended.

11.6 Performance or Acceptance Criteria
The objective of this section is to complete the following:

° Identify potential sources of study error (i.e., field error, analytical error).
° Establish and identify the methods used to reduce potential sources of error.
o Determine how decision errors will be managed during the project.

Sampling Strategy — The soil and groundwater sampling design was developed to further
characterize contaminant concentrations historically detected in soil and groundwater at the site.
Judgmental sampling will be used to collect additional soil borings and place the monitoring wells.
This sampling approach was determined to be the most appropriate due to the availability of
previous sampling data at the site.

Sources of Error — Sources of error in the RFI may be divided into two main categories:
sampling errors and measurement errors. A sampling error occurs when the sampling design,
planning, and implementation do not provide for a representative range of heterogeneity at
the site. A measurement error occurs because of performance variance from laboratory
instrumentation, analytical methods, and operator error. The U.S. EPA identifies the combination of
all these errors as a “total study error” (U.S. EPA 2006). One objective of the investigation is to
reduce the total study error so that decision-makers can be confident that the data collected
accurately represent the chemical characteristics of the site.

Managing Decision Error — The investigation will utilize decision-error minimization techniques in
sampling design, sampling methodologies, and laboratory measurement of COPCs.
Possible decision errors will be minimized during the field investigation by using the
following methods:

° Use standard field sampling methodologies (as discussed in Worksheets #18 and #21).
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o Use applicable analytical methods and standard operating procedures (SOPs) for
sample analysis by a competent analytical laboratory having state appropriate National
Environmental Laboratory Accreditation Program accreditation, and be accredited through
the Department of Defense Environmental Laboratory Accreditation Program.

° Confirm analytical data to identify and control potential laboratory error and sampling error
by using spikes, blanks, and replicated samples.

Decision errors associated with judgmental sampling are based on sample design and
measurement errors. Assuming that the best possible professional judgment was used to develop
the judgmental sampling plan (i.e., position sampling locations), the most important decision errors
will be associated with field and laboratory techniques involved in the collection and analysis of
the data.

Field Data Logs — All sample information will be transcribed into a field logbook and/or onto
field data sheets.

Analytical Laboratory Sample Management — The sample matrix, number of samples, and number
and type of laboratory quality assurance (QA)/quality control (QC) samples are summarized in the
worksheets #18, 19, 20, and 30. Also included on this combined worksheet are details on the
analytical group, sample volumes, sample container specifications, preservation requirements,
and maximum and holding times.

The laboratory will provide electronic data deliverable files, portable document format files of the
data deliverables for all project data, and a hard copy of data deliverables for all results.
Designated samples will be used to obtain necessary subsamples for laboratory QC measurements
(i.e., analytical sample duplicate and sample matrix spike/matrix spike duplicate [MS/MSD]).
Tasks will be completed using the laboratory SOPs.

Resolution Consultants will provide data validation services and verify and evaluate the usability of
the data as described in Worksheets #34 through #36.
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Portable document format copies of all analytical data packages will be stored on CD-ROM,
archived in the NAVFAC Atlantic Administrative Record, and uploaded onto the
Naval Installation Restoration Information Solution (NIRIS) system at the close of the project.
All other data generated in the field and reports generated for the project will be stored as
computer readable data files by Resolution Consultants.

11.7 Data Collection Plan

Non-statistical methods (professional judgment), based on historical sampling locations, will be
used as the primary basis for the sampling design. This approach was chosen to identify the extent
of specific COPCs and assess whether or not an impact to human or ecological receptors has
occurred. The sample design and rationale is presented in Worksheet #17.

Wws 11-8



I-cT SM

*DO7 8y1 sawin anoy 01 fenba Jo uBY) SS8| 8 pPINOYs ddualaylp a1njosge ayl ‘OO dY1 Sall dAIL URY] SS9| aJe S[e1alll 10) sanjeA ayealjdnp J|
*DO7 8y1 sawin omy 01 enba Jo UBYL SS8| 8g PINOYS dduaJallp a1njosae ayl ‘OO 8yl Sl SAIL UBY] SS9| aJe S[e1alu-uou 1o} sanfeA ayedldnp J|

2'¥7 UOISIB ‘SaLI0]B10qeT] [BIUSLULOIALT 10f [enueyy SWaISAS Alend) asuajad Jo Jusuwipiedsdq

SauUdJAX pue ‘auazuaq |Ayle ‘auan|o] ‘auszuag

snis|a) saalbag = Do

= WSO aod

90U3JaIQ 1UBI3d dAINR|oY = ady
uopelUENQ Jo NWIT = 001

suoQJe20IpAY dneWOJR JeajdnuA|od = Hvd
= X319

[onuod Auend = 20

= @

= ©)

S9J0N

Do 9 01 [enba 1o ueyl Ssa| pue
Buizaaiy anoge aq 1snw ainjesadwa |

mmmcw>_umucwww‘_amw_

191009 Jad auQ

SHYd pue X319

Joyeoipul aimesadwsa] 48]00D

(so1uebuo) o s 9q Isnw Ady
SHWI NSO oQ — Sa1I8A0931 1UddIad

uoisioald
/seig/Aoeinody

SVEYE)
Buidwres Jad sajdwes
pIdl 0z Jad ared auQ

SHYd pue X319

a1edldng x1ds xu1eN/XIdS XUTe

"@@(SPI0S) 0S5 () (snosnbe) ogs
ag IsnW ady ‘00T X§ < sanfeA

uoisloald

SVEYE)
Buidwes Jad saidwes

pley Ot 4od 8uQ

SHYd pue X319

areodng pfeid

‘007 >
a0 1SNW YaIym ‘spueuiweiuod Alojeloge|
uowwod 1dadaxa ‘007 &4 < S9lAeur oN

uoneulweIU0)/Selg

so|dwes
X319 Buiurejuod
181009 Jad auQ

X314

syue|g dul

‘001 >
a0 1SNW YaIym ‘spueuiweiuod Alojeloge)
uowwod 1daoaxa ‘007 &4 < S8leue ON

uolneulweRIU0)/Selg

Xuyew Jad
Aep Buidwes Jad auQ

SHYd pue X319

Mue|g aresuly 1uswdinbg

eLI9)11) 90UBWLIOLIDd JudLUinsea|y

s103ed1put
Ayjend ejeq

Adudnba.g

dnoJao jeonAjeuy

d|dwes D0

sojdwes D0 pIald — d|qel LIS} SDULWLIOLD JUSWDINSEIN

(2°9°z Uoipa3s fenuen ddvd-d4)

S31dWVS TOULNOD ALITVNO A13I4 :ZT# LITFHSHUOM dVS

£T0Z AN 2 ‘0 0N UOISINSY
CL# 199YS/I0M dV'S
eibi0s9 ‘Aeg sbury gSN

6£0T buipying — ueld sisAjeut pue bujdwes




I-ET SM

‘paziubip Ajerewixoidde

aq |I!m 1odal |4y ayr

ul suoneao| ajdwres [ealioIsiy
‘910Ja13y] :suoledo|

a|dwres ealiosiy 10}
a|qe|ieAe 10U si elep AaAINS

‘synsal Joud
01 e1ep Mau asedwod
01 pasn aq Aew ereq

TTOZ ‘0TOZ ‘666T ‘8661 :S8780 U0I11939)/00 BI1eq
synsaJ [eonAjeue ‘sbo| uonajdwod ||am

pue Bulioq ‘sdew ‘sialyiauapl uonedO | :SadA/ ereqg
UL LA ‘S81e10ssy

pue esoS “(°r ‘|lIH INZHD woneziuebio bueuiblo

TTOZ aunc ‘eibioss ‘Ajunon
uspuwie) ‘Aeg sbury ‘aseg aulewiqns

[BABN ‘6£0T BUIpiing Ueld Y10/ UoRebisanul
A0S V&Y 41990S-83S [eul |IIH WZHO

rleq
[eonAleuy [edlO0ISIH

oS eje uo suonejuwi]

pasn
ag II'M e3eq MOH

(se3ep uoi9]|00 / uoneIsuab

(o3ep pue

ejep ‘sadA} ejep ‘uonjeziuebio Huiyeuibiio) 9 Hodau ‘uonezjuebio bunjeuibrio)

(s)103e43U9D RIRQ

224n0S ejeq

ejeq Alepuodas

31qe] suonejiwi] pue eHaj) eyeq Aiepuodas

(£ 'z uo23s [enuei ddvO-d4r)
379VL SNOILVLIWIT ANV VIYILIYND V1VA AYVANODIS :ET# LITHSHYOM dVS

ST0Z AN G2 ‘0 0N UoISINaY
ET# 199YS/IOM dV'S
eibi0s9 ‘Aeg sbury gSN

6£0T buipying — ueld sisAjeut pue bujdwes




Sampling and Analysis Plan — Building 1039
NSB Kings Bay, Georgia

SAP Worksheet #14

Revision No: 0; 25 July 2013

SAP WORKSHEET #14: SUMMARY OF PROJECT TASKS

(UFP-QAPP Manual Section 2.8.1)

In general, this project includes the advancement of up to 12 soil borings, installation of two
monitoring wells, and the collection and analysis of soil and groundwater samples. Project-specific
SOPs and field forms for field tasks referenced in this worksheet are identified by title in
Worksheet #21 and copies of each SOP are provided in Appendix B. Field tasks are as follows:

° Mobilization/Demobilization

o Site-Specific Health and Safety Training

° Utility Clearance

° Equipment Calibration

° Soil Sampling

° Monitoring Well Installation and Development
° Groundwater Level Measurements

o Groundwater Sampling

° Groundwater Resource and Ecological Receptor Survey/Checklist
° Global Positioning System (GPS) Locating

° Land Surveying

° Waste Handling

o Decontamination

° Site Restoration

° Field Documentation

Additional project-related tasks include:

o Analytical Tasks

° Data Management

° Data Review

° Human Health Risk Assessment (HHRA)
° Ecological Risk Assessment (ERA)

° Report Preparation

Mobilization/Demobilization

Mobilization will consist of the delivery, assembly, and secure storage of necessary equipment,
materials, and supplies, along with the acquisition of personnel and vehicle base access badges.
The Resolution Consultants FTL or designee will coordinate with the SUBASE’s point of contact
(POC) to identify appropriate locations for the temporary storage of equipment and supplies.
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Site-specific health and safety training for all Resolution Consultants field personnel and
subcontractors will be conducted as part of mobilization. There are no specialized/non-routine
project-specific training requirements or certifications needed by personnel to successfully complete
the project tasks. All field personnel will have appropriate training to conduct the field activities to
which they are assigned. Each site worker will be required to have completed the
Occupational Safety and Health Administration 40-hour Hazardous Waste Operations and
Emergency Response course and 8-hour refresher, if applicable.  Additional health and
safety requirements will be addressed in greater detail in the forthcoming site-specific health and
safety plan.

Demobilization will consist of the prompt and timely removal of equipment, materials, and supplies
from the site, at the completion of fieldwork. Demobilization also includes the cleanup and removal
of waste generated during the investigation.

Utility Clearance

A minimum of two weeks prior to the commencement of any intrusive activities,
Resolution Consultants will coordinate utility clearance with the SUBASE POC and the
Utility Protection Center Inc., of Georgia, in accordance with SOP-3-01. SUBASE personnel and the
Utility Protection Center Inc. will identify and mark utilities that may be present near the proposed
intrusive sampling locations. The Resolution Consultants FTL will document the utility clearance
process and obtain all required approvals, as deemed necessary by the SUBASE POC. Utilities that
are identified in the field, but not shown or incorrectly shown on the work approval documentation,
will be marked directly on the document and returned to the SUBASE POC for inclusion in the
Geographic Information System database, if available.

Equipment Calibration

Field equipment calibration procedures are described in Worksheet #22. At a minimum,
field equipment will be calibrated at the beginning and end of each day, unless stated otherwise by
the equipment manufacturer. Documentation of field equipment calibration is required.
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Soil Sampling

The sampling and analysis program is outlined in Worksheets #17 and #18. Subsurface soil
samples will be collected from soil borings advanced via direct push technology tooling,
in accordance with SOP-3-17 and SOP-3-21. Representative soil will be obtained, at a minimum of
2-foot depth intervals, for lithologic logging and field screening for organic vapors per SOP-3-19.
Sample collection and handling will be in accordance with SOP-3-03A, SOP-3-04A, and SOP-3-21
and as described in Worksheet #21. A soil boring log will be prepared for each boring with soil
descriptions and all relevant information, observations, depth to water, and field screening results.
Sample depths will be included on each log. After sampling, each borehole will be backfilled to
within 6 inches of grade using soil cuttings removed from the borehole and/or bentonite grout.
The surface cover will be repaired using ready-mix concrete or asphalt.

Monitoring Well Installation and Development

Monitoring wells will be installed to further evaluate groundwater contamination in the first
(i.e., shallowest) and second water-bearing zones. Installation techniques and construction
specifications will be in accordance with SOP-3-12. Monitoring wells will be developed in
accordance with SOP-3-13.

Groundwater Level Measurements

After allowing a minimum of 24 hours equilibration time following well installation, the depth to the
static water level will be measured using a water level meter in accordance with SOP-3-14.
Depth-to-water will be measured in units of feet (to the nearest 0.01 foot) with respect to the top
of the inner well riser. Water levels will be recorded on a Resolution Consultant water level
measurement form.

Groundwater Sampling
Groundwater samples will be collected from monitoring wells in accordance with SOP-3-14.
Sample handling will be in accordance with SOP-3-04A and as described in Worksheet #27.

Groundwater Resource and Ecological Receptor Survey/Checklist

A search for public and non-public groundwater supply resources will be conducted within a 2-mile
radius of the site in accordance to GA EPD guidance to identify human receptors and select
appropriate PALs, as presented in Worksheet #15. A survey of potential ecological receptors will
be conducted within a 0.5-mile radius of the site to properly evaluate ecological risk as described
herein.
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Global Positioning System Locating

In general accordance with the U.S. EPA SOP SESDPROC-110-R3, included in Appendix B, a
hand-held GPS unit capable of sub-meter accuracy (i.e., Trimble GeoXM or Trimble GeoHX) will be
used to locate sampling points. GPS data collected during the survey will be stored in the GPS unit
and downloaded to a computer daily or as soon as possible after acquisition. Data will also be
manually entered into a field log as it is collected. Once downloaded from the GPS unit, the data
will then be uploaded for processing by Resolution Consultants’ Geographic Information System
personnel. To ensure sub-meter accuracy, a minimum of six satellites is desired for each position.
If GPS accuracy is not sub-meter, data will not be collected until more satellites become available
and the accuracy criteria are met. In locations where the overhead canopy interferes with satellite
lines-of-sight and GPS accuracy cannot be reasonably established, an alternative positioning
technigue will be employed (e.g., compass and tape measure, fiducials, or total station) to ensure
that sample locations can be reacquired at a later date, if necessary.

Land Surveying

Following sampling activities, soil borings and monitoring wells will be surveyed by a professional
surveyor licensed in the State of Georgia. The Resolution Consultants FTL or designee will
provide the surveyor with the coordinate designation nomenclature and all coordinate systems will
be pre-approved prior to commencement of the survey. All measurements will be reported and
recorded in U.S. Survey Feet. The surveyor will establish the horizontal location and vertical
elevation for monitoring well. One horizontal measurement and two vertical measurements will be
required per well. The two vertical measurements are: (1) the top of the inner casing riser pipe
(herein referred to as “top of casing”), and (2) the top of ground adjacent to the pipe. All of the
vertical measurements should be taken from marked positions on each temporary well or, if missing
a mark, on the north side of the riser pipe. The surveyor will find and use existing survey control.
It is anticipated that adequate control is located within one mile of the site. Horizontal position
should be referenced to Georgia State Plane Coordinate System, North American Datum 1983 and
accurate to 0.10 foot. Vertical elevation should be referenced to North American Vertical Datum of
1988 and accurate to 0.01 foot. The surveyor will document all work in a clear, legible, and
complete manner. The field record will contain a complete description of the nature and location of
the new and existing points. The record will also include a sketch of the point locations and the
benchmark witness points for both project control and local control.
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Waste Handing

Investigative derived waste (IDW) will be managed in accordance with SOP-3-05, included as
appendix B of this SAP, and in general accordance with the Final Rl Work Plan. IDW may consist of
soil cuttings from well installation, personal protective equipment, decontamination fluids, and
purged groundwater from well sampling. IDW will be containerized in adequately labeled 55-gallon
department of transportation approved drums. Characterization samples will be collected and
submitted for chemical analysis, as required by the disposal facility. Pending characterization data,
the drums will be temporarily staged in a fenced secured area, a 90-day storage facility, or as
instructed by the SUBASE POC. Based on characterization results, IDW will be transported and
appropriately disposed at a Navy-approved offsite disposal facility. IDW disposal manifests will be
appended to the RFI report. Personal protective equipment, including gloves, wipes, discarded
paper towels, and disposable equipment (i.e., tubing), will be bagged and properly discarded in an
appropriate on-base solid waste dumpster.

Decontamination

Decontamination of reusable sampling equipment will be conducted prior to sampling and between
samples at each location, in accordance with SOP-3-06. An area for the temporary
decontamination pad and a source of potable water for steam cleaning will be arranged by the FTL
through the SUBASE POC.

Site Restoration

If investigation activities disturb or alter the landscape or vegetation, site surfaces will be restored
to pre-existing conditions (to the extent possible). Asphalt and/or concrete patching will be
performed where borings penetrate paved surfaces. Equipment and supplies used during the
investigation will be removed from the site at the conclusion of field activities.

Field Documentation

Field documentation will be performed in accordance with SOP-3-02 and SOP-3-03A. A summary of
field activities will be properly recorded in indelible ink in a bound logbook with consecutively
numbered pages that cannot be removed. If an incorrect entry is made, striking a single line
through the incorrect information will make the correction; and the person making the correction
will initial and date the change. Logbooks will be assigned to field personnel and stored in a
secured area when not in use. Boring logs, sampling forms, and other field forms will also be used
to document field activities.
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Analytical Tasks

Chemical analyses will be performed by Gulf Coast Analytical Laboratories (GCAL), a
National Environmental Laboratory Accreditation Program and Department of Defense
Environmental Laboratory Accreditation Program-accredited laboratory.  Copies of pertinent
laboratory accreditation certificates may be found in Appendix C. Chemical analyses will be
performed in accordance with the analytical methods identified in Worksheets #23 and #30.
Grain size analysis will be performed by Ardaman and Associates, Inc., Baton Rouge, Louisiana.
These results will be used for qualitative purposes to provide additional soil characterization.
GCAL will provide fully validatable chemical data packages, which will include summary forms
containing all quality control information and raw data. Soil results will be reported on an adjusted
dry-weight basis. Results of percent moisture will be reported in each analytical data package and
associated electronic data deliverable files. This information will also be captured in the project
database and RFI report, which will eventually be uploaded to the NIRIS database.

Data Handling and Management

The principal data generated for this project will be from field data and laboratory analytical data.
Upon completion of field activities, all secondary data from field sampling forms will be organized
by date and entered into Excel for electronic archiving/data evaluation. The field forms, chain of
custody, air bills, and logbooks will be placed in the project files after the completion of the field
program. The field logbooks for this project will be used only for this site, and will also be
categorized and maintained in the project files after the completion of the field program. All project
records will be maintained in a secure location. After data are validated, the electronic data results
will be uploaded into the Resolution Consultants database for use in data evaluation and
subsequent report preparation. The project database will be located on a secure network, which is
password protected. The Resolution Consultants TOM (or designee) is responsible for the overall
tracking and control of data generated for the project.

Data Review and Validation

After receipt of analytical laboratory results, Resolution Consultants will verify data completeness as
specified on Worksheet #34. To ensure that the analytical results meet the project quality
objectives, the data will undergo validation, as cited in Worksheets #34 through #36. The usability
assessment processes are described in Worksheet #37. After the data are validated, the reviewer
will then prepare a technical memorandum presenting changes in the data, if necessary, and the
rationale for making such changes. The final data validation report will include a technical
memorandum, qualified analytical results, results reported by the laboratory, and documentation to
support data qualification. All data that requires qualification will be flagged with an appropriate
qualifying symbol.
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Data Tracking and Control

The TOM (or designee) is responsible for the overall tracking and control of data generated for the
project. Data are tracked from its generation to its archiving in the project specific files.
The project chemist (or designee) is responsible for tracking the samples collected and shipped to
the contracted laboratory. Upon receipt of the data packages from the analytical laboratory,
the project chemist will oversee the data validation effort, which includes verifying that the data
packages are complete and that results for all samples have been delivered by the analytical
laboratory.

Resolution Consultants shall submit all Administrative Record Files, Site Files, and
Post Decision Files in accordance with the specifications defined in the NAVFAC Environmental
Restoration Recordkeeping Manual. Additionally, Resolution Consultants will update and manage
the project related documents, data, and maps in NIRIS. Project related spatial data including
maps, models, and associated collected or created data will also be uploaded into NIRIS.
All documentation submittals for NIRIS will be coordinated with the RPM.

Data Storage, Archiving, and Retrieval

After the data are validated, the data packages are entered into the Resolution Consultants’ Navy
CLEAN file system and archived in secure files. The field records including field log books, sample
logs, chain-of-custody records, and field calibration logs will be submitted by the
Resolution Consultants FTL to be entered into the Navy CLEAN file system before archiving in
secure project files. Project files are audited for accuracy and completeness. Project files will be
kept in a secured, limited access area and at the completion of the Navy contract; records will be
stored by Resolution Consultants and eventually transferred to the Navy. Final validated
environmental data will be uploaded into the NIRIS database.

Risk Assessment

A HHRA and ERA (conditional) will be conducted after data evaluation. The HHRA and ERA wiill
identify existing or potential risks to human health and/or the environment and will serve to support
the selection of COCs based on an evaluation of the threats to current and future exposure
scenarios. Only RFI data that have been validated will be used in the risk assessment.

Human Health Risk Assessment

The primary objective of the baseline HHRA is to assess the health risks associated with exposure
to Building 1039 soil and groundwater for human receptors under current and future site
conditions. The baseline HHRA will be conducted in accordance with the National Oil and Hazardous
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Substances Pollution Contingency Plan (U.S. EPA 1990) and the Risk Assessment Guidance for
Superfund (RAGS), Volume |, Human Health Evaluation Manual (Part A) Interim Final
(U.S. EPA 1989). The risk assessment will include an identification of COCs, exposure assessment,
toxicity assessment, risk characterization, and uncertainty assessment. Additional guidance
documents that will be consulted include the following:

— Region 4 Human Health Risk Assessment Bulletins — Supplement to RAGS (U.S. EPA 2000)
— Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual
Part D, Standardized Planning, Reporting, and Review of Superfund Risk Assessments

(U.S. EPA 2001b)

— Risk Assessment Guidance for Superfund, Human Health Evaluation Manual (Part E,
Supplemental Guidance for Dermal Risk Assessment) Final (U.S. EPA 2004)

— Guidance for Selecting Media Remediation Levels at RCRA Solid Waste Management Units
(GA EPD 1996)

Ecological Risk Assessment
In accordance to decision rules in Section 11.5, the ERA (if deemed necessary) will be performed in

accordance with the following guidance:

— Ecological Risk Assessment Guidance for Superfund (RAGS): Process for Designing and
Conducting Ecological Risk Assessments (U.S. EPA 1997)

— Region 4 Ecological Risk Assessment Bulletins — Supplement to RAGS (U.S. EPA 2001a)

— Navy Guidance for Conducting Ecological Risk Assessments (Department of Navy 2003)

— Guidance for Selecting Media Remediation Levels at RCRA Solid Waste Management Units
(GA EPD 1996)
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Report Preparation
An RFI report will be prepared to present results of the investigation and satisfy PQOs, as identified
in Worksheet #11. The report will include the following:

— Information to supplement and/or verify the environmental setting of Building 1039
including geology and hydrogeology

— Summary of the investigation/sampling activities

— Characterization of the source(s)

— Evaluation of the nature and extent of contamination

— HHRA

— ERA

— Conclusions and recommendations

Draft RFI reports will be submitted to NAVFAC SE, SUBASE, and GA EPD for comments and

approval. Response to comments and necessary revisions will be made to the draft reports before
issuing a final report.
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