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Comment and Response Wor ksheet vesons

Date Surveillance Activity Number Contract/TO Number
April-18 Draft Final Site Inspection Report of Fire Fighting Foam Usage at Joint Base
Charleston-Air, Charleston County, South Carolina, December 2017
Item Source Section Page Para Line |Class Comment Response
As reguested by AFCEC, the EPA RSL s have been updated to reflect that the screening level for PFOS
and PFOA in soil and sediment was calculated using EPA’s RSL calculator (https://epaprgs.ornl.gov/cgi-
biA15:152n/chemicals/cdl_search) based on a hazard quotient of 0.1 (HQ = 0.1). PFOS and PFOA for
1 AFCEC Global soil and sediment were lowered to 126 micrograms per kilogram (ug/kg).
PFBS for soil and sediment was lowered to 130,000 pg/kg, and PFBS for groundwater and surface water
was lowered to 40 micrograms per liter (ug/L).
Section 3.0 Field Activities and Findings has been edited. 3.1 is now Field Activities and Sampling
Procedures, and Section 3.2 PFAS Cross-Contamination Avoidance Procedures has been added to clarify
Aerostar SES . . - - .
2 LLC 3.0 procedures followed in the field to prevent cross-contamination. The remaining section numbers have
been adjusted accordingly, beginning with AFFF Area 1 changing from Section 3.1 to Section 3.3 and
ending with Investigation-Derived Waste changing from Section 3.10 to Section 3.12.
Subsequent to the submission of the draft final Sl report, AFCEC requested that Section 8.0 and the
3 AFCEC 8.1t08.9 Summary of PFBS, PFOA, and PFOS Detections and Screening Level Exceedances table in that section

(Table 40 in this report) be revised to include recommendations.

3/5/2018 SCDHEC Comments - William Britton, Jr., P.G.

SCDHEC-WB

3.25 18

Section 3.2.5, located on page 18 states that a new spill of aqueous film forming foam
(AFFF) was discovered at SWMU 52 when staff arrived at the site on June 2, 2018 to set
up atraining exercise, after the Sl activities at SWMU 52 were completed. According to
the description of the event included ni the SI Report, approximately 1,100 gallons of
AFFF were released to a grassy area and the AFFF flowed across the asphalt toward a
propane tank at the approximate location shown in Figure 10. SWMUs 83, 109, and 110
are located within the SWMU 52 boundary at the approximate location of the spill area
noted in Figure 10. JBC-Air has proposed an Interim Measure that would consist of
excavation and offsite disposal of contaminated soils at SWMUSs 83, 109, and 110.
DHEC requests that additional soil and grounwater samples be collected in the new AFFF
spill area prior to determine whether the recent spill has impacted the soils with per- and
polyfluorinated alkyl substances (PFASS) prior to implementing the proposed IM at
SWMUSs 83, 109, and 110.

Based on communications with the AFCEC PFAS Team and developing Air Force-wide policy
discussions, the Air Force cannot perform PFAS soil or groundwater sampling at SWMUs 83, 109 or 110
a thistime, and will proceed with proposed interim measure soil removal actions for regulated
contaminants at these sites (identified as petroleum-contaminated soils). Emerging contaminants are not
included in the current performance-based remediation contract scope of work, and no regulatory
standards have yet been promulgated by the EPA or State of South Carolinafor PFAS constituents. In
the absence of regulatory standards, the Air Force has utilized site inspections to proactively identify
areas potentially impacted by PFAS releases. Thisinformation for JB Charleston-Air will be included in
the Final SI Report. Recommendations not previously included in the Draft Final Site Investigation
Report have been prepared and include conducting Remedial Investigation (RI) activities at sites
identified as PFAS-impacted, once cleanup standards are published for PFAS constituents.
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5 | SCDHEC-WB

The S| Report identified seven areas at which the groundwater contained concentrations of
PFA Ss exceeding either the 0.070 ug/L USEPA Drinking Water Health Advisory (HA) for
perfluorooctane sulfonate (PFOS), the 0.070 ug/L HA for perfluorooctanic acid (PFOA),
or both HAs in groundwater samples. The Sl Report also identified six sites at which the
surface water contained concentrations of PFASs that exceeded either the HA for PFOA,
the HA for PFOS, or both HAs in surface water samples. Although groundwater
contamination and/or surface water contamination was confirmed at seven areas, the S|
Report considered each potential exposure pathway at each site to beincomplete. Given
that the objectives of the Site Investigation did not include determining the extent of
contamination for the affected media at the AFFF areas or performing awell survey to
determine whether private wells are present near the investigated areas, the Sl does not
include adequate information necessary to evaluate whether the potential exposure
pathways are complete. Until the extent of the groundwater and surface water
contamination is determined at each site and the potential groundwater and surface water
usage is determined, DHEC considers the groundwater and surficial water exposure
pathways to be potentially complete.

During the SI, available well records were reviewed to determine if private wells are present near the
investigation areas, and this information was used to determine if pathways were complete or incompl ete.
A more detailed discussion of drinking water wells within 4 miles of JBCA and NAAF has been added to
Sections 4.0 through 4.9. Sections 7.1 through 7.9 and 8.1 through 8.9 have been revised as needed.
Lastly, Appendix G has been added to the report and contains a table and two maps summarizing the
drinking water wells within 4 miles of JBBCA and NAAF.

6 | SCDHEC-WB

DHEC requests that JBC-Air determine the extent of contamination at each of the AFFF
areas where the Sl Report documented groundwater and/or surface water contamination at
concentrations exceeding the HAs for PFOS and PFOA.

Recommendations have been provided in Section 8.0. RIs have been recommended for Areas 1 through
8, where PFAS exceedances were detected.
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Acronyms and Abbreviations

po/L micrograms per liter
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EDR Environmental Data Resources, Inc.
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FES Fire Emergency Services

ft foot/feet
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FTA firetraining area

GW groundwater

HA health advisory

Halliburton Halliburton NUS Corporation

HDPE high-density polyethylene

HQ hazard quotient

ID identification

IRP Installation Restoration Program

J The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample

JBCA Joint Base Charleston-Air

MDG Medical Group

mg/kg milligrams per kilogram

MW monitoring well

N/A not available

NAAF North Auxiliary Airfield

ND not detected at the Method Detection Limit

NL not listed

M2032.0001 5/25/18



NFRAP
NM
No.
OH
ORG
(0N
Oows
PA
PFAS
PFBS
PFOA
PFOS
pH

PS
QAPP
QC
RCRA
RFI
RFA
RI
RSL
SAIC

SCDHEC
S|

SM
SP-16
SVE
SWMU
TOC

™
USACE

USAF
USCS

M2032.0001

No Further Response Action Planned

not measured

number

open hole

Orange County

Office of Special Investigation

oil/water separator

preliminary assessment

per- and polyfluorinated alkyl substances
perfluorobutane sulfonate
perfluorooctanoic acid

perfluorooctane sulfonate

potential of hydrogen

public supply

quality assurance project plan

guality control

Resource Conservation and Recovery Act
RCRA Facility Investigation

RCRA Facility Assessment

remedial investigation

regional screening level

Science Applications International Corporation
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South Carolina Department of Health and Environmental Control
sediment
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silty sands

subsurface soil

poorly graded or gravelly sands

stainless steel screen point-16 sampler
surface soil

soil vapor extraction

surface water

solid waste management unit

total organic carbon

temporary well

The analyte was not detected above the reported sample quantification limit

U.S. Army Corps of Engineers
United States Air Force
Unified Soil Classification System
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1.0 INTRODUCTION

Aerostar SESLLC (ASL) under contract to the U.S. Army Corps of Engineers (USACE) Savannah
District (Contract No. W912HN-15-C-0022) conducted screening-level site inspections (SIs) at nine
known or suspected agueous film forming foam (AFFF) rel ease areas at Joint Base Charleston-Air
(JBCA) in Charleston County, South Carolina, and the North Auxiliary Airfield (NAAF) in Orangeburg
County, South Carolina (Figure 1, Appendix A).Thiswork was performed in accordance with the
approved quality assurance project plan (QAPP) (ASL, January 2017). The purpose of the inspections
was to determine the presence or absence of perfluorooctanoic acid (PFOA), perfluorooctane sulfonate
(PFOS), and perfluorobutane sulfonate (PFBS) in the environment at these areas. PFOA, PFOS, and
PFBS arein aclass of synthetic fluorinated chemicals used in industrial and consumer products, including
defense-related applications. This class of compoundsis aso referred to as per- and polyfluorinated alkyl
substances (PFAS).

In 1970, the United States Air Force (USAF) began using AFFF firefighting agents containing PFOS and
PFOA to extinguish petroleum fires. Releases of AFFF to the environment routinely occur during fire
training, equipment maintenance, storage, and use. Although manufacturers have reformulated AFFF to
eliminate PFOS, the United States Environmental Protection Agency (EPA) continuesto permit the use of
PFOS-based AFFF, and USAF maintains a significant inventory of PFOS-based AFFF. As of this report,
the USAF is actively removing PFOS-based AFFF from its inventory and replacing it with formulations
based on shorter carbon chains, which may be less persistent and bioaccumulative in the environment.

Per Department of Defense (DoD) Instruction 4715.18, “ Emerging Contaminants (ECs)” (DoD, June
2009); Interim USAF Guidance on Sampling and Response Actions for Perfluorinated Compounds at
Active and Base Realignment and Closure (BRAC) Installations (USAF, August 2012); and the USAF/IE
Palicy on Perfluorinated Compounds of Concern (USAF, 2016), the USAF will

o identify locations where there is a reasonable expectation that PFOA/PFOS may have been

released from USAF actions;
e determineif there is unacceptable risk to human health and the environment; and
e addressreleases that pose an unacceptable risk, including off-site migration.

The objectives of this study are to

o determineif PFOS and PFOA are present in groundwater or surface water at the inspection areas
at concentrations exceeding the EPA lifetime health advisory (HA) for drinking water;

e determineif PFBSis present in soil, sediment, groundwater, or surface water at the inspection
areas at concentrations exceeding generic Regional Screening Levels (RSLs);

o determineif PFOA and PFOS are present in soil or sediment at the inspection areas at
concentrations exceeding calculated RSLs; and

e identify potential receptor pathways with immediate impacts to human health.

The objectives of the Sls were to identify any releases of AFFF that resulted in PFOS or PFOA
contamination in the environment above the project screening levels and identify any possible human
exposure to drinking water above the HA levels. This report does not include assessment of ecol ogical
exposure pathways, receptors, or risk from PFAS impacts to the environment. Confirmed rel eases may
require further investigation to fully delineate the extent of contamination and perform a complete risk
assessment that includes ecological receptors.

Screening levels for this SI were determined for PFOS, PFOA, and PFBS. The screening level for PFOS

and PFOA in soil and sediment was calculated using EPA’s RSL calculator (https://epaprgs.ornl.gov/cgi-
bin/chemicals/cd_search) using aresidential scenario based on a hazard quotient 0.1 (HQ = 0.1)
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(Appendix F). The toxicity value input for the calculator isthe Tier 3 value reference dose of 0.02 pg/kg
per day derived by EPA inits Drinking Water Health Advisoriesfor PFOS (EPA, May 2016b) and PFOA
(EPA, May 2016a). Screening levels for PFOS and PFOA in groundwater and surface water are based on
EPA lifetime drinking water HAs for PFOA (EPA, May 2016a) and PFOS (EPA, May 2016b). A PFAS
release was considered confirmed when exceedances of the following concentrations were identified:
PFOS:

e 0.07 micrograms per liter (ug/L) in groundwater/surface water (combined with PFOA value).

e 126 micrograms per kilogram (pg/kg) in soil (calculated in the absence of RSL values).

e 126 pg/kg in sediment (calculated in the absence of RSL values).

e 0.07 pug/L in groundwater/surface water (combined with PFOS value).
o 2126 pg/kgin soil (calculated in the absence of RSL values).
o 2126 pg/kg in sediment (calculated in the absence of RSL values).

EPA has aso derived RSL values for PFBS (EPA, November 2017). The USAF will also consider a
release to be confirmed if the following concentrations are exceeded:
PFBS:

e 40 ug/L in groundwater/surface water.

e 130,000 pg/kg in soil/sediment.
Note:
aScreening levels were calcul ated using the EPA RSL calculator (https://epaprgs.ornl.gov/cgi-bin/
chemicals/csl_search)(updated November 2017). Published generic regiona and cal culated screening
levels presented in the QAPP and QA PP addendum were based on an HQ of 1.0. The screening levels
have subsequently been revised to reflect an HQ of 0.1. This change affects PFBS screening levelsfor all
media and calculated PFOS and PFOA screening levelsfor soil and sediment. Screening levels for PFOA
and PFOS in groundwater and surface water remain at 0.07 pg/L and are based on the EPA lifetime HA
for drinking water.

To streamline reporting and discussion of PFOS, PFOA, and PFBS sampling and analysis, these
compounds will hereafter be referred to, collectively, as“PFAS.” Table 1 presents the screening values
for comparing the analytical results for these three PFAS compounds.

Table 1 Regulatory Screening Values

EPA Regional Screening EPA Health
Level Table Calculated Advisory for
(November 2017)2 RSL for Drinking Water
Chemical | Residential Tap Soil and (Surface Water or
Abstracts Sail Water Sediment® Groundwater)
Parameter Number (nglkg) (MolL) (nglkg) (HglL)°
Perfluorobutane sulfonate (PFBS) | 29420-43-3 130,000 40 NL NL
Perfluorooctanoic acid (PFOA) 335-67-1 NL NL 126 0.07¢
Perfluorooctane sulfonate (PFOS) | 1763-23-1 NL NL 126 '

aEPA Regional Screening Levels (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rd s-generic-tables-

November-2017).

b Screening levels were calculated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/cd_search). The RSL calculations are presented in Appendix F.
¢ EPA, May 2016a. “Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”
4 Combined concentrations of PFOA and PFOS should be compared with the 0.07 pg/L health advisory level. Only groundwater
and surface water were sampled during the Sl, but analytical results have been compared to the tap water screening levels.

EPA = Environmental Protection Agency

pg/kg = micrograms per kilogram
NL = not listed
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2.0 AFFF AREA DESCRIPTIONS

JBCA is approximately 16 miles northwest of Charleston, South Carolina (Figure 1, Appendix A). It
encompasses 3,731 acresin central Charleston County (Figure 2, Appendix A). JBCA is adjacent to
Charleston International Airport, and runways on JBCA are used by Charleston County Aviation
Authority and the USAF under ajoint use agreement. JBCA has been an Air Mobility Command base
since 1992. It is bordered by residential and commercial development. Interstate 26 and Interstate 526 are
approximately 1.5 milesto the east, the Ashley River is approximately %2 mile to the southwest, and the
Cooper River isapproximately 5 miles to the east. The topography of the Baseis nearly flat. Surface
elevations range from 15 feet above mean sea level (amsl) along the southern edge of the Base to 45 feet
amdl at the northern edge of the Base.

NAAF isin Orangeburg County, approximately 85 miles northwest of JBCA, and 2 miles east of North,
South Carolina (Figure 1, Appendix A). NAAF encompasses 2,400 acres, of which 1,150 acres are
undeveloped (Figure 3, Appendix A). NAAF is operated by JBCA for airdrop training and as a
contingency training site for other JBCA units and other USAF and Army units. The airfield hasamain
runway 12,000 feet long and an assault runway 3,000 feet long. The only permanently assigned personnel
at NAAF are roughly one dozen firefighters and one civilian groundskeeper.

Hydrological Setting at Joint Base Charleston-Air
Surface water drainage from the approximately 3,500-acre watershed is controlled by unlined and
concrete-lined ditches and buried concrete pipes. Three mgjor channels drain the Base:

e Golf Course Creek, which discharges into Popperdam Creek, atributary of the Ashley River;

* Runway Creek, near Runway 03/21, atributary of the Ashley River; and

e Atributary of Turkey Creek near Runway 15/33, which dischargesinto Goose Creek, atributary
of the Cooper River.

The drainage divide on the Base is approximately parallel to Runway 15/33. Surface water east of
Runway 15/33 flows toward the Goose Creek Reservoir and the Cooper River, and surface water west of
Runway 15/33 flows toward Popperdam Creek and the Ashley River. Most of the small, unlined drainage
ditches are above the water table and are influent or losing streams. Conversely, the large streams (Golf
Course Creek and Runway Creek) intersect the water table and are probably effluent or gaining streams
(Haliburton NUS Corporation [Halliburton], June 1995).

Other surface water bodiesin the vicinity of JBCA include Goose Creek Reservoir and wetland areas.
Goose Creek Reservoir is about 2 miles northeast of the Base and supplies potable water to the area.
There are 25 isolated and/or adjacent, jurisdictiona, freshwater wetlands at JBCA that cover 282 acres
(Haliburton, June 1995).

Hydrological Setting at North Auxiliary Airfield

NAAF is between the North Fork Edisto River and Bull Swamp Creek. The North Fork Edisto River
flows along the southern edge of NAAF, which iswithin the 100-year floodplain. Theriver is used asthe
water supply source for the city of Orangeburg, downstream from NAAF. Bull Swamp Creek is more
than 2,000 feet east of NAAF (Science Applications International Corporation [SAIC], March 1989).

Surficial Geology at Joint Base Charleston-Air

JBCA isinthe Lower Coastal Plain Physiographic Province. The areaisimmediately underlain by
sedimentary rocks and unconsolidated sediments of Tertiary and Quaternary Age. A thin veneer of

Hol ocene/ Pleistocene beach deposits overlies the deeper Tertiary Age rocks that are underlain in turn by
the Cretaceous Age basement rocks of the Coastal Plain. High-energy depositional environments — such
as barrier idand, beach, or tidal facies — are characterized by coarse-grained or sand-dominated deposits.

3
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Relatively lower-energy depositional environments, such as marshes or mud flats, are usually associated
with fine-grained, clay-dominated deposits or lithologies. Because of the fluctuationsin sealevel in
response to glaciation and interglacial melting, these depositional environments were periodically
changing, resulting in interbedded sands and clays. The shallowest Tertiary unit underlying the areaisthe
Cooper Formation, which is approximately 40 feet below ground surface (bgs) at JBCA and regionally
serves as a confining unit in the Charleston area (Halliburton, June 1995).

The shallow subsurface geology consists of sand with some silt, intermittent clay, and clay stringers of
the Ladson Formation. The clay stringers often contain silt and are discontinuous across the area of
interest. Clay content increases with depth, especially near the contact with the underlying Cooper Marl.
The Cooper Marl is characterized by olive silt and clay with some disseminated phosphate grainsand is
encountered in monitoring well borings between 35 and 43 feet bgs. Shallow groundwater exists at depths
of lessthan 10 feet bgs over most of JBCA (Halliburton, June 1995).

Surficial Geology at North Auxiliary Airfield

NAAF isinthe Upper Coastal Plain Physiographic Province. The areais immediately underlain by
sedimentary rocks and unconsolidated sediments of Tertiary Age. The Tertiary Age sediments are
underlain by Cretaceous Age basement rocks of the Coastal Plain. The surficial geology at NAAF
consists of 200 feet of poorly drained unconsolidated sands with interbedded clays. Soils in the area have
atendency to erode. The water tablein the areais 30 to 100 feet bel ow the land surface, but interbedded
clay unitslimit the vertical movement of infiltrating water and may cause perched water tables and semi-
confining conditions within the surficial aquifer. There is good interconnection between groundwater and
surface water in the area. Deeper aquifers can mix with the surficial aquifer because the hydraulic
gradient isupward in the vicinity of NAAF. Groundwater flows to the southwest and discharges to
surface water in the southern portion of the field (Air Force Record [AR] #108, March 1900).

Climate

Eastern South Carolina has a humid subtropical climate characterized by warm, humid summers and mild
winters. Historical datafor a 30-year period in the JBCA areaindicates that the mean annual precipitation
was 51.4 inches. The calculated net annual precipitation (precipitation minus evapotranspiration) for the
JBCA areais approximately 14.5 inches, and the one-year, 24-hour rainfall event for this areais estimated
to be 4 inches (Tetra Tech, Inc., April 2010).

Preliminary Assessment Findings

The Preliminary Assessment (PA) conducted at JBBCA during the week of Octaober 27, 2015, identified
five sites that warranted an Sl to determine the presence or absence of PFASs (CH2M Hill, January
2016). Thefive sitesat IBCA (now identified as AFFF Areas 1 through 5) arelisted in Table 2. These
areas are discussed in Sections 2.1 through 2.5, and the area locations are shown on Figure 2 (Appendix
A).

A PA for PFASs was not conducted for NAAF. ASL conducted a brief assessment for NAAF (provided
as Appendix B in the JBCA site-specific addendum to the QAPP [ASL, January 2017]) and identified
four sites that warranted initiation of an Sl to determine the presence or absence of PFASs. The four sites
(now identified as AFFF Areas 6 through 9) from NAAF selected for an Sl are also listed in Table 2.
These areas are discussed in Sections 2.6 through 2.9, and the area locations are shown on Figure 3
(Appendix A).

Previous Investigations

Environmental investigations have been conducted at SWMU 55 (FPTA 3) and the current FTA (SWMU
52); however, none of the past investigations targeted PFASs (CH2M Hill, January 2016).
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Table 2 AFFF Areas and Selection Rationalefor Site I nspections at Joint Base Charleston-Air

Associated
AFFF Existing
Area L ocation IRP ID Rationale

SWMU 55 Operational from 1981 to 1989.

1 (FT0G3, Fire SWMU 55 AFFF was used during training exercises, but quantities

Protection discharged are unknown.

Training Area 3)
Theold FTA system was operational from 1986 to 1992, and
sprayed water was contained and discharged to an intermittent
stream near the area.
AFFF likely has been used at the location from 1986 to 1992.

SWMU 52 Theold FTA system was removed in 1996 and replaced with a

(AT551, Current propane-fueled FTA system. .
2 Fi reT,raj ning SWMU 52 Up to 5 feet of soil were excavated at the FTA in 1994.
Area) ﬁ_\:_:;l: has not been used during fire training at the propane-fueled
Annual AFFF system spray testing for the fire department
vehiclesis performed at the current FTA. Quantities are unknown.
Liquids from the lined FTA flow into the adjacent lined pond. The
pond periodically overflows into the adjacent low area.
Currently has a high-expansion foam system.
Formerly had an AFFF system.
Building 570 None 10 AFFF discharges are estimated to have occurred. Quantities of
3 (No RCRA (new areq) AFFF discharged are not known.
Permit ID) Several discharges exited the hangar and possibly flowed to the
storm drain in agrassy area south of the hangar.
Storm drainage flows to Outfall 003.
2005 Private 20 gallons of AFFF were used to extinguish an aircraft fire.
4 Plane Crash Area None

(No RCRA (new areq)

Permit I D)

Ouitfall 003 None Discharges from the Building 570 AFFF system flowed into the

5 (No RCRA (new area) stormwater system and discharged at Outfall 003.
Permit I D) Quantities of AFFF discharged are not known.
269 five-gallon jugs (1,345 gallons) of AFFF are stored at the
) station.
NASQ‘IF Fire Spillsinside the building have gone into drains that empty to an
ion None — .
6 (No RCRA (new area) OWS, wh|ch is conngcted to the sanitary sewer system.

Permit ID) Equipment isrinsed in the paved area north of the bays, and small
amounts may have flowed into alow-lying area with two drainage
ditches/pits north of the building.

NAAF Pump A truck with afoam leak was flushed out at the pump house.
House — Foam None Runoff flows into the drainage ditch east of the building and AST
7 Truck Flush (new area) #7.
Area (No RCRA
Permit I D)
NAAE Foam The area Consist_s of anewly constructed pond with a culvert that
Test Areaand _go_%frqm the_mlddle of the pond north under the runway to an
8 old C-141 (No None infiltration point.
RCRA Permit (new areq) The former pond was approximately 1,000 feet northwest of the
D) new pond, just inside the current tree line.
The C-141 was used for training.
5
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Associated
AFFF Existing
Area L ocation IRPID Rationale
o Intermittently used from 1979 to 1986 for fire protection training
FT010 (No exercises four to six times per month.
9 RCRA Permit FT010 o Exact location uncertain; two areas were investigated in 1986 and
ID, NAAF Fire 1987 (Site 10A and Sitel0B).
Training Area) e Firefighting agents used may have included protein foam,
chlorobromomethane, Purple K powder, and carbon dioxide.

Note: Table modified from CH2M Hill, January 2016

AFFF = aqueous film forming foam AST = aboveground storage tank

FTA =firetraining area ID =identification

IRP = Installation Restoration Program JBCA = Joint Base Charleston

NAAF = North Auxiliary Air Field OWS = oil/water separator

PFAS = per- and polyfluorinated alkyl substances RCRA = Resource Conservation and Recovery Act

SWMU = Solid Waste Management Unit

21 SOLID WASTE MANAGEMENT UNIT 55 (FT003, FIRE PROTECTION TRAINING AREA 3) —AFFF
AREA 1

SWMU 55 (AFFF Area 1) isin the east corner of the Base, near the intersection of South Aviation
Avenue and Fighter Drive. SWMU 55 operated from 1971 until 1983 and consisted of a pit with a
crushed limestone base and a surrounding earthen berm. An average of two training exercises occurred
per month using up to 300 gallons of JP-4 per fire per exercise. Firefighting agents used at SWMU 55
included AFFF, dry chemicals, and Halon (CH2M Hill, January 2016).

Four environmental investigations have been conducted at SWMU 55. Soil, sediment, and groundwater
samples were collected and analyzed during
o the Stage Installation Restoration Program (IRP),
o the Stage 2 IRP investigation/feasibility study,
¢ the Phase | Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI), and
e thePhasell RFI.

Media sampled at SWMU 55 were not analyzed for PFASs during any of these investigations. Currently,
thereis an inoperable air sparge (AS)/soil vapor extraction (SVE) system on site (CH2M Hill, January
2016).

2.2 SOLID WASTE MANAGEMENT UNIT 52 (AT551, CURRENT FIRE TRAINING AREA) —AFFF
AREA 2

SWMU 52, the current FTA (AFFF Area 2), is on South Davis Avenue, west of its intersection with
South Graves Avenue. Firefighting exercises were conducted from 1986 until 1992 using JP-4 as afuel
source. It consisted of agravel areawith amock aircraft on an 85-foot diameter concrete pad that was
surrounded by a concrete berm and a gravel area with no vegetation. Information regarding which
extinguishing agents were used on the JP-4 firesis not available.

Eventually, the use of JP-4 to fuel fires ceased, and wooden pallets were used instead. SWMU 52 was
used approximately once every six weeks. Water from the training exercises flowed from the pad to an
oil/ water separator (OWS), which discharged to an intermittent stream south of SWMU 52. Because of
its operational history, the site has undergone an array of RCRA environmentd investigations and
remediation efforts. None of the previousinvestigations targeted PFASs (CH2M Hill, January 2016).
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A RCRA Facility Assessment (RFA) was conducted in 1990 followed by RFA Phase Il sampling. In
1994, the original FTA was demolished, and soil was excavated to 5 feet across the entire containment
area. An RFI recommending No Further Action for soil was completed in 1994 and included the FTA
(SWMU 52), holding tanks (SWMU 102 and 103), and the OWS (SWMU 83). Additionaly, the RFI
included surface water and sediment sampling at the intermittent stream next to the FTA (SWMU 131)
(CH2M Hill, January 2016).

Following the soil removal, the site was modified to include, among other features, aliquid propane
burner. The new propane-fueled FTA has gravel over aliner with a mock aircraft and began operation in
1996. It is surrounded by asphalt-paved areas and forested land. During training exercises, propane-fueled
fires are extinguished with high-pressure water, which collects in a high-density polyethylene-lined pond
for reuse. Since the system modifications were completed in 1996, AFFF has not been used at the current
FTA; however, annud testing of AFFF systems on the fire trucks is performed at the current FTA (CH2M
Hill, January 2016).

At the time of the PA, 58 five-gallon buckets and 13 55-gallon drums of AFFF were stored in two sheds
at SWMU 52. No AFFF spills at the storage sheds were identified (CH2M Hill, January 2016).

Because SWMU 52 islined, PFASs are unlikely to exist in the environmental media surrounding the area;
however, it is possible that PFASs migrated from the lined pond to an adjacent low area because of heavy
rains. The pond was observed to be completely full during CH2M Hill’s October 27, 2015, visit.

Additional water entering the pond would overflow into adjacent lower areas (CH2M Hill, January 2016).

2.3 BUILDING 570—-AFFF AREA 3

Building (Hangar) 570 (AFFF Area 3) is on North Graves Avenue, across from Building 610 (Base
Supply). The hangar has a high-expansion foam system with a 55-gallon capacity bladder supply tank
manufactured in 2011. This building previously had an AFFF system, but the supply tank sizeis
unknown. The hangar has grate-covered trench drains that flow to an underground holding tank outside
the south building wall. The holding tank is not connected to the sanitary sewer system and requires a
pump to remove any liquid (CH2M Hill, January 2016).

An estimated 10 discharges from the AFFF system are known to have occurred at Building 570 since
1992. The quantities of AFFF released are unknown; however, several discharges flowed outside the
hangar onto the apron, the adjacent grassy area, and likely into the single storm drain inlet south of the
building. Once in the storm drain system, overflow liquids would have travel ed through a series of
underground pipes and concrete-lined ditches, eventually leaving the Base through Outfall 003. Outfall
003 flows into an unnamed tributary of Popperdam Creek, then into Popperdam Creek, and finally into
the Ashley River (CH2M Hill, January 2016).

2.4 2005 PRIVATE PLANE CRASH AREA —AFFF AREA 4

A small private plane crashed at the south end of the flightline in 2005 (AFFF Area 4). The Basefire
department responded and extinguished the fire using approximately 20 gallons of AFFF. The areaiis
grassed and maintained regularly becauseit is part of the airfield. A storm drain near the site conveys
surface drainage to an open ditch, generally flowing south toward the commercial aircraft terminal
(CH2M Hill, January 2016).
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25 OUTFALL 003—AFFF AREA 5

Outfall 003 (AFFF Areab) isin the southwest corner of the Wrenwoods Golf Course, near Rickenbacker
Circle. Surface drainage flows through a ditch, portions of which are concrete-lined, into an unnamed
tributary of Popperdam Creek, then into Popperdam Creek, whichin turn flowsinto Ashley River (CH2M
Hill, January 2016).

An estimated 10 AFFF releases are known to have occurred at Building 570 since 1992; however, the
guantities of AFFF released are unknown. Any release likely would result in AFFF entering the
stormwater system through the inlet at the south end of Building 570 and being conveyed to Outfall 003
(CH2M Hill, January 2016).

2.6 NORTH AUXILIARY AIRFIELD FIRE STATION —AFFF AREA 6

NAAF Fire Station isin Building 20 (AFFF Area 6), which was constructed in the early 1990s. In 2016,
269 five-gallon jugs (1,345 gallons) of AFFF were stored in the fire station western bay. Five firefighting
vehicles were at the station:

One rapid intervention vehicle (Truck #10) with a56-gallon AFFF capacity,
Two P19Rs (Truck #7 and #30 [unmarked]) with 210-gallon AFFF capacities,
One P23 (Truck #35) with a 500-gallon AFFF capacity, and

One foam trailer with a 1,000-gallon AFFF capacity.

No spills, leaks, or accidental discharges of AFFF at the station have been reported. However, equipment
isrinsed in the paved area north of the bays, and small amounts may have run off into alow-lying area
with two drainage ditches/ pits north of the building. There have been no emergency responses involving
the use of AFFF (ASL, January 2017).

2.7 NORTH AUXILIARY AIRFIELD PUMP HOUSE —FOAM TRUCK FLUSH AREA —AFFF AREA 7

NAAF Pump House (AFFF Area 7) isin Building 10. Reportedly, atruck with afoam leak was flushed at
the pump house on NAAF. Runoff would have flowed into the north-south drainage ditch east of the
building and Aboveground Storage Tank (AST) #7. ASL inspected the area but could not find any
evidence of the former activities and no additional information could be located for thisarea (ASL,
January 2017).

2.8 NORTH AUXILIARY AIRFIELD FOAM TEST AREA AND OLD C-141 (TRAINING) —AFFF AREA 8

NAAF Foam Test Areaand Old C-141 training area (AFFF Area 8) are in the southeast quadrant of the
facility. The Foam Test Areaand Old C-141 training area consist of a newly constructed pond at the
woods' edge in the southern corner of NAAF. A culvert goes from the middle of the pond north under the
runway to an infiltration point. Approximately 1,000 feet northwest of the new pond, ASL personnel
observed a depression just inside the current line that appeared to be the old pond location (ASL, January
2017).

2.9 FTO010(NORTH AUXILIARY AIRFIELD FIRE TRAINING AREA) —AFFF AREA 9

Former FTA Site FT010 (AFFF Area 9) was approximately 2,000 feet east of the main 230/50 runway for
NAAF in the northeastern corner of the field and approximately 1,200 feet south of the installation
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boundary. Site FT010 was a shallow depression (pit) in the ground and was intermittently used from 1979
to 1986 for fire protection training exercises. Exercises were performed four to six times per month. The
pit was usually sprayed and saturated with water prior to placing JP-4 jet fuel in the pit to minimize
infiltration of fuel into the ground. Firefighting agents may have included protein foam,
chlorobromomethane, Purple K powder, and carbon dioxide. These compounds naturally decay and were
not considered a hazard. The exact location of FT010 is uncertain, and in 1986 and 1987 two areas were
investigated (Site 10A and Site 10B). Neither area showed obvious signs of fire training activities. Site
10A showed significant amounts of oil and grease in the soil. No cleanup was performed at the site
because of its remote |ocation, because no receptors were close, and because the observed contaminants
were biodegrading. The arearemains an open field (AR File No. 108USAF, December 2003).

3.0 FIELD ACTIVITIESAND FINDINGS

ASL conducted field activities at JBCA between January 10, 2017, and February 10, 2017. Fieldwork was
conducted in accordance with the QAPP (ASL, January 2016) and the JBCA site-specific addendum to
the QAPP (ASL, January 2017).

3.1 FIELDACTIVITIESAND SAMPLING PROCEDURES

Field activities included collecting groundwater samples from direct push technology (DPT) borings
using a stainless-steel screen point-16 sampler (SP-16), installing and sampling temporary wells, or
sampling existing monitoring wells; collecting surface soil and subsurface soil samples from hand auger
or DPT soil borings, and collecting surface water and sediment samples. ASL selected sampling locations
most likely to have detectable concentrations of the target compounds as a result of a known or suspected
AFFF release. Field duplicate samples were collected at afrequency of one for every 10 samplesfor each
sample media. Matrix spike/ matrix spike duplicate samples were collected at a frequency of one per
every 20 samples for each media.

Tables summarizing analytical data are presented in the Analytical Results subsection for each AFFF area
discussion. Field forms — including readiness review forms, boring logs, groundwater sampling and
groundwater grab sampling logs, soil and sediment sampling logs, surface water sampling logs, and field
instrument calibration logs — are presented in Appendix B. The validation report, chains of custody, and
laboratory data are presented in Appendix C. Physiochemical sample results are presented in Appendix D.
Groundwater level datais presented in Appendix E.

Sail, sediment, surface water, and groundwater samples were submitted via overnight courier to Maxxam
Analytics International Corporation of Mississauga, Ontario, Canada, under chain of custody procedures
and analyzed for PFAS compounds using modified EPA Method 537. All samples were analyzed for the
following parameters.

Analyte *CAS Number
o Perfluorooctanesulfonic acid (PFOS)  1763-23-1

o Perfluorohexanesulfonic acid (PFHxS) 355-46-4

e Perfluorooctanoic acid (PFOA) 335-67-1

o Perfluoroheptanoic acid (PFHpA) 375-85-9

e Perfluorononanoic acid (PFNA) 375-95-1

o Perfluorobutanesulfonic acid (PFBS)  29420-43-3
e Perfluorobutanoic acid (PFBA) 375-22-4

e Perfluoropentanoic acid (PFPA) 2706-90-3
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Perfluorohexanoic acid (PFHXA) 307-24-4
Perfluorooctanesulfonamide (PFOSA)  754-91-6
Perfluorodecanoic acid (PFDA) 335-76-2
Perfluorodecanesulfonic acid (PFDS)  335-77-3
Perfluoroundecanoic acid (PFUNA) 2058-94-8
Perfluorododecanoic acid (PFDoA) 307-55-1
Perfluorotridecanoic acid (PFTriA) 72629-94-8
Perfluorotetradecanoic acid (PFTeA)  376-06-7
6:2 Fluorotelomer sulfonate (6:2 FTS) 27619-97-2
8:2 Fluorotelomer sulfonate (8:2 FTS) 39108-34-4
*CAS = Chemical Abstracts Service

DataChek conducted third-party data validation on 100% of the analytical data. Overall, the quality of the
data was acceptable. The precision and accuracy results were acceptable for the project. Other data
quality indicators (i.e. precision, accuracy, representativeness, comparability, and completeness) also met
the project objectives. Data validation qualifiers were applied as needed to the data. All the results were
evaluated as usable for the decisions being made. No determinations of an AFFF release are based upon
quality control (QC)-qualified data. Complete laboratory datafor modified EPA Method 537 results and
the data validation report are presented in Appendix C. To provide basic soil parameter information, ASL
also collected representative composite surface soil samples and composite subsurface soil samples from
each area, which were analyzed for potential of hydrogen (pH), particle size distribution, percent solids,
and total organic carbon (TOC). The physiochemical sample results are presented in Appendix D.

Soil borings at the sites were advanced with a track-mounted DPT drill rig. Surface soil samples were
collected with stainless steel hand augers from 6 inches bgs. Subsurface soil samples were collected
immediately above the water saturated/unsaturated soil interface using a DPT Macro-core® sampler with
an acetate liner. Soil samples were placed in sampling containers using stainless steel spoons.

Groundwater samples were collected from existing monitoring wells, temporary monitoring wells
installed at DPT soil borings, or from an SP-16 sampler installed at DPT soil borings. Temporary wells
were constructed with ¥xinch diameter polyvinyl chloride prepacked well screens and risers. Grab
samples were collected through a reusable GeoProbe® SP-16 drive point groundwater sampler consisting
of a sheathed 0.78-inch inside diameter by 41-inch long stainless steel screen. The drive point was
advanced to the desired depth and the sheath retracted to expose the screen. Polyvinyl tubing was then
inserted through the drill rods into the screen. Groundwater samples from AFFF Areas 1, 2, 3, 4, 5, 6, and
9 were collected using a peristaltic pump, and groundwater samples from AFFF Areas 7 and 8 were
collected manually using a check valve attached to the end of sample tubing. In both situations disposable
polyvinyl tubing was inserted to the approximate midpoint of the saturated portion of the screened
interval at each location. Sediment samples were collected using stainless steel spoons. Surface water
samples were collected by attaching the sample container to an extendable rod designed for sampling and
dipping the container into the water.

Sample points were located by Ashley Land Surveying, Inc. of Summerville, South Carolina, on February
8 and 9, 2017. Northing and easting coordinates were recorded in the South Carolina State Plane
Coordinate System based on the North American Datum 83 (2011). Elevations were referenced to North
American Vertical Datum 1988.

Sample locations, area-specific lithology, groundwater flow direction, anaytical results, and conclusions
for each AFFF area are presented in Sections 3.3 through 3.11.
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3.2

PFAS CROSS-CONTAMINATION AVOIDANCE PROCEDURES

Field personnel complied with PFAS cross-contamination avoidance procedures and considerations,
which areincluded in ASL Standard Operating Procedure 028 “ Field Sampling Protocolsto Avoid Cross-
Contamination at Perfluorinated Compounds (PFCs) Sites.”

321

322

323

Field Equipment

Teflon®-containing materials (Teflon® tubing, bailers, tape, plumbing paste, or other Teflon®
materials) were not used because Teflon® contains fluorinated compounds.

High-density polyethylene (HDPE) and silicon materials were acceptable.

Peristaltic pumps were used to sample groundwater at depths of 25 feet or shallower. Pumps with
Teflon® impellers, such as Grundfos RediFlo pumps, were not used. Field notes were recorded in
abound logbook that did not have waterproof paper. All personnel changed gloves between
recording and sampling activities to prevent cross-contamination.

Post-It Notes® were not allowed on site.

Only Sharpie® brand markers were used. Pens were used to document field activitiesin the
logbooks and on field forms, to label sample containers, and to prepare the chains of custody.
Chemical (blue) ice packs were not used to store samples, food, or drinks.

Field Clothing and Per sonal Protective Equipment

The sampling personnel wore field clothing made of synthetic and natural fibers (preferably
cotton). The clothing had to have been laundered at least six times without using a fabric softener
since it was purchased. New clothing was not allowed because it could contain PFAS-related
treatments.

Only rain gear made from polyurethane and wax-coated materials was allowed.

Clothing or boots containing Gore-Tex™ was not allowed because it consists of a PFAS
membrane.

Tyvek® clothing was not allowed on site because it contains fluorinated compounds.

Disposable nitrile gloves were worn at al times when field activities were being conducted, and a
new pair was donned prior to the following activities at each sample location:

Decontamination of reusable sampling equipment;

Contact with sample bottles or water containers;

Insertion of anything into the well (HDPE tubing, HydraSleeve® bailer, etc.);

Insertion of silicon tubing into the peristaltic pump;

Completion of monitor well purging;

Sampl e collection; and

Handling of any quality assurance/QC samples, including field blanks and equipment
blanks.

A new pair of nitrile gloves was worn after handling any nondedicated sampling equipment, after
contact with surfaces that had not been decontaminated, or when field personnel thought it was
necessary.

OO0 O0OO0OO0OO0OOo

Sample Containers
All samples were collected in polypropylene or HDPE bottles with screw caps made of the same

materials. The liners of screw caps were not made of Teflon® and did not contain PFASs.
Glass sample containers were not used.
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e Container labels were completed using a Sharpie® pen after the caps had been placed on each
bottle.

3.24 Wet Weather

Field personnel who were sampling during wet weather (such asrainfal or snowfall) wore appropriate
clothing that did not pose arisk of cross-contamination. Sampling personnel avoided synthetic gear
treated with water-repellant finishes containing PFAS. Only rain gear made from polyurethane and wax-
coated materials was allowed.

Field personnel wore gloves when erecting or moving a gazebo tent overtop used for protection from rain
at sampling locations because the canopy material may have been treated with a PFAS-based coating.
Gloves were changed immediately after handling the tent, and any further contact with the tent was
avoided until all sampling activities were finished and the team was ready to move on to the next sample
location.

3.25 Equipment Decontamination

Field sampling equipment, including oil-water interface meters and water level indicators, were
decontaminated using Alconox® or Liquinox® soap. Decon 90® was not used during decontamination
activities. Laboratory-certified PFAS-free water was used for the final decontamination rinse of sampling
equipment. Larger equipment, such as drill rigs, was decontaminated using potable water and a high-
pressure washer and then rinsed with potable water.

3.2.6 Personne Hygiene

e Field personnel did not use cosmetics, moisturizers, hand cream, or other related products as part
of their personal hygiene routine before a sampling event because these products may contain
surfactants and be a potential source of PFAS.

e Because many manufactured sunblock and insect repellants contain PFAS, only sunblock and
insect repellants that contain 100% natural ingredients were allowed.

o For restroom breaks, field personnel left the exclusion zone (EZ) before removing PPE. Before
returning to the EZ, field personnel washed as normal, allowing extratime to rinse with water
after using soap. Field personnel used a mechanical dryer to avoid using paper towelsif possible.

3.2.7 Food Considerations

Field personnel did not eat or drink inside the EZ.

3.2.8 Visitors

Site visitors remained outside the EZ during all sampling activities.
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3.3 SOLIDWASTE MANAGEMENT UNIT 55 (FT003, FIRE PROTECTION TRAINING AREA 3) —AFFF
AREA 1

3.31 SamplelLocations

To assess possible releases of PFAS at AFFF Area 1, three borings were installed in the vicinity of the
former AS/SVE system on February 2, 2017. Soil boring CHRTNO1-001-001 was installed in the vicinity
of the telephone pole (closest to the former system), and soil borings CHRTNO1-001-002 and CHRTNO1-
001-003 were placed to form atriangle, so the groundwater flow direction could also be determined. Two
surface and subsurface soil samples were collected from the borings closest to the former AS/ISVE
system, and groundwater samples were collected from all three locations from temporary wells.
Reportedly, monitoring wells were just outside the area of investigation; however, ASL personnel could
not locate the wells during the field event to collect groundwater elevation measurements. Three
temporary wellswere installed at the boring locations. The temporary wells were screened near the top of
the uppermost saturated zone with total depths of 15.0 feet bgs and constructed with 10-foot long,
prepacked screens. Sampling locations are shown on Figure 4 (Appendix A).

3.3.2 Lithology

Thelithology at AFFF Area 1 (from ground surface) generally consists of clayey sand (Unified Sail
Classification System [USCS] — SC), silty sand (USCS — SM), or silty clay (USCS— CL). The surficia
water table was observed in the soil between approximately 5 and 6.5 feet bgs. All borings were
terminated within the Quaternary Terrace Deposit of the surficial aquifer. Detailed boring logs are
included in Appendix B.

3.3.3 Groundwater Flow

Based on water levels from the temporary wells gauged on February 3, 2017, the uppermost water-
bearing zone in AFFF Area 1 was detected at elevations ranging from 27.29 feet to 29.16 feet amd as
summarized in Appendix E. Shallow groundwater flowed west/southwest as shown on Figure 4
(Appendix A).

3.34 Analytical Results

Surface Soil

Two primary surface soil samples (CHRTNO01-001-SS-001 and CHRTNO1-002-SS-001) and one field
duplicate (CHRTNO01-001-SS-901) were collected at AFFF Area 1 at 6 inches bgs. PFBS was detected in
one sample and the duplicate at estimated concentrations of 0.55 pg/kg and 4.4 pg/kg, below the RSL of
130,000 pg/kg. PFOA was detected in all samples at concentrations ranging from an estimated 2.9 pg/kg
to 70 pg/kg, below the calculated RSL of 126 pg/kg. PFOS was detected in all samples at concentrations
ranging from 71 pg/kg to 810 pg/kg, with the concentration in CHRTNO01-002-SS-001 (810 pg/kg) above
the calculated RSL of 126 pg/kg. Surface soil analytical results are shown in Table 3 and on Figure 5
(Appendix A).

Subsurface Soil

Two primary subsurface soil samples (CHRTNO01-001-SO-004 and CHRTNO01-002-SO-005) and one
field duplicate (CHRTNO1-001-SO-904) were collected at AFFF Area 1l at 3 and 5 feet bgs. PFBS was
detected in all samples at estimated concentrations ranging from 0.90 pg/kg to 9.0 pg/kg, below the RSL
of 130,000 pg/kg. PFOA was detected in all samples at concentrations ranging from 18 ug/kg to 46
Ho/kg, below the calculated RSL of 126 pg/kg. PFOS was detected in al samples at concentrations
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ranging from 46 pg/kg to 130 pg/kg, with the concentration in CHRTNO1- 002-SO-005 (130 ug/kg) above
the calculated RSL of 126 pg/kg. Subsurface soil analytical results are shownin Table 4 and on Figure 5
(Appendix A).

Table 3 Solid Waste M anagement Unit 55 (FT003, Fire Protection Training Area 3)
AFFF Area 1 Surface Soil Analytical Results

CHRTNO1- CHRTNO1-001- CHRTNO1-
SampleID | 001-SS-001 SS-901 (dup) 002-SS-001
Depth (feet) 0-05 0-05 0-0.5
Sample Date 22117 22117 2/2/17
Screening Level Result Result Result
Analyte (pg/ka) (pg/ka) (Hg/kg) (Hg/kg)
Perfluorobutane sulfonate (PFBS) 130,000% 044U 0.55J 4417
Perfluorooctanoic acid (PFOA) 126° 297 4117 70
Perfluorooctane sulfonate (PFOS) 126° 71 80 810

Bold values indicate analyte was detected at the concentration indicated.

Shaded cellsindicate analyte was detected above screening level.

3EPA Regional Screening Levels for Residential Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-
generic-tables-November-2017)

b Screening levels were calculated using the EPA Regional Screening Level Calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/csl_search). The RSL calculations are presented in Appendix F.

Hg/kg = micrograms per kilograms AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston dup = duplicate

ID = identification

J=The anayte was positively identified; the associated numerical value is the approximate concentration of the analyte in the

sample
SS :p surface soil U = The analyte was not detected above the reported sample quantification limit
Table 4 Solid Waste M anagement Unit 55 (FT003, Fire Protection Training Area 3)
AFFF Area 1 Subsurface Soil Analytical Results
CHRTNO1- CHRTNO1-001- CHRTNO1-
Sample D | 001-SO-004 S0-904 (dup) 002-S0O-005
Depth (feet) 3-4 3-4 4-5
Sample Date 22117 2/2/17 2/2/17
Screening Level Result Result Result
Analyte
(Lg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
Perfluorobutane sulfonate (PFBS) 130,0002 6.0J 9.0J 0.90J
Perfluorooctanoic acid (PFOA) 126° 35J 46 18
Perfluorooctane sulfonate (PFOS) 126° 51J 46 130

Bold values indicate analyte was detected at concentration indicated.

Shaded cellsindicate analyte was detected above screening level.

3EPA Regional Screening Levels for Residential Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-
generic-tables-November-2017).

b Screening levels were cal culated using the EPA Regional Screening Level Calculator (https.//epa-prgs.ornl.gov/cgi-
bin/chemicals/cd_search). The RSL calculations are presented in Appendix F.

po/kg = micrograms per kilograms AFFF = aqueous film forming foam
CHRTN = Joint Base Charleston dup = duplicate
ID = identification SO = subsurface soil

J= The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample.

Soil Physiochemical Analyses
To provide basic soil parameter information, composite surface (CHRTNO01-004-SS-001) and subsurface
(CHRTNO01-004-SO-006) soil samples were collected at AFFF Area 1. The samples were submitted for
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analysis of pH, TOC, percent solids, and grainsize. The physiochemical laboratory data sheets and
summary table areincluded in Appendix D.

Groundwater

Three primary groundwater samples (CHRTNO01-001-GW-010, CHRTNO01-002-GW-010, and
CHRTNO1-003-GW-010) and onefield duplicate (CHRTNO01-001-GW-910) were collected at AFFF
Areal. PFBS was detected in all samples at concentrations ranging from 2.8 ug/L to 34 pg/L, all below
the RSL of 40 pg/L . PFOA was detected in all samples at concentrations ranging from 37 pg/L to 790
Ho/L, al above the EPA HA of 0.07 pg/L . PFOS was detected in all samples at concentrations ranging
from 54 pg/L to 360 pg/L, all above the EPA HA of 0.07 pg/L . Combined concentrations of PFOA plus
PFOS ranged from 91 pg/L to 1,150 pg/L, above the EPA HA of 0.07 pg/L. Groundwater anal ytical
results are shown in Table 5 and on Figure 6 (Appendix A).

Table5 Solid Waste M anagement Unit 55 (FT003, Fire Protection Training Area 3)

AFFF Area 1 Groundwater Analytical Results

CHRTNO1- | CHRTNO1- | CHRTNO1- | CHRTNO1-
001-GW- 001-GW- 002-GW- 003-GW-

Sample D 010 910 (dup) 010 010
Depth (feet) 10 10 10 10

Sample Date 2/3/17 2/3/17 2/3/17 2/3/17

Screening Result Result Result Result

Analyte Level (pg/L) (HglL) (HglL) (HglL) (HglL)
Perfluorobutane sulfonate (PFBS) 402 34 28 2.8 34
Perfluorooctanoic acid (PFOA) 0.07° 280 290 37 790
Perfluorooctane sulfonate (PFOS) 0.07° 160 150 54 360

PFOA + PFOS 0.07¢ 440 440 91 1,150

Bold values indicate analyte was detected at concentration indicated.
Shaded cellsindicate analyte was detected above screening level.
3EPA Regional Screening Level for tap water (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rsls-generic-

tables-November-2017).

b EPA, May 2016a. “Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”
CEPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.
AFFF = aqueous film forming foam

Ho/L = micrograms per liter
CHRTN = Joint Base Charleston
GW = groundwater

3.3.5 Conclusions

dup = duplicate

ID = identification

Two primary surface soil samples, two primary subsurface soil samples, three primary groundwater

samples, and one duplicate sample of these mediawere collected from AFFF Area 1. PFBS, PFOA, and
PFOS were detected in the surface and subsurface soil samples; one surface soil sample and one
subsurface soil sample showed a PFOS concentration above the calculated RSL. PFBS, PFOA, PFOS,

and combined PFOA and PFOS were detected in the analyzed groundwater samples; the concentrations of
PFOA, PFOS, and combined PFOA and PFOS in al three samples were above the EPA HA. Therefore,
concentrations of PFAS above screening levels in the surface soil, subsurface soil, and groundwater have
been confirmed at AFFF Area 1.
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34 SOLID WASTE MANAGEMENT UNIT 52 (AT551, CURRENT FIRE TRAINING AREA) —AFFF
AREA 2

34.1 SamplelLocations

To assess possible releases of PFAS at AFFF Area 2, three borings were installed in the grassy area west
of the training pad and north and east of the lined drainage pond on February 8, 2017. Surface soil and
subsurface soil samples were collected. Temporary wells wereinstalled at two boring locations, and
groundwater samples were collected. The temporary wells were screened near the top of the uppermost
saturated zone with total depths of 15.0 feet bgs and constructed with 10-foot long, prepacked screens.
Two existing monitor wells (17.5 feet bgs) south of the training pad were sampled, and a sediment sample
and surface water sample were collected from the surface water runoff area south of the pond and
southwest of the training area. The surface water runoff areais at lower elevation than the training pad.
The sample locations are shown on Figure 7 (Appendix A).

3.4.2 Lithology

Thelithology at AFFF Area 2 (from ground surface) generally consists of silt-silty clay (USCS— OL),
clayey sand (USCS— SC), clay (USCS—CL), or silty sand (USCS — SM). The surficial water table was
observed in the soil between approximately 6 and 8 feet bgs. All borings were terminated within the
Quaternary Terrace Deposit of the surficial aquifer. Detailed boring logs are included in Appendix B.

3.4.3 Groundwater Flow

Water level s were gauged from the temporary wells on February 2, 2017, and monitoring wells on
February 8, 2017. The uppermost water-bearing zone in AFFF Area 2 was at € evations ranging from
20.54 feet to 24.27 feet amsl as summarized in Appendix E. Historical groundwater flow direction has
been determined to be to the south/southwest, as shown on Figure 7 (Appendix A).

3.4.4 Analytical Results

Surface Soil

Three surface soil samples (CHRTNO02-001-SS-001, CHRTNO02-002-SS-001, and CHRTNO02-003-SS-
001) were collected at AFFF Area 2 at 6 inches bgs. PFBS was detected in one sample at a concentration
of 2.0 pg/kg, below the RSL of 130,000 pg/kg. PFOA was detected in all three samples at concentrations
ranging from 1.6 pg/kg to 10 pg/kg, below the calculated RSL of 126 pg/kg. PFOS was detected in al
three samples at concentrations ranging from 77 pg/kg to 91 pg/kg, below the calculated RSL of 126
po/kg. Surface soil analytical results are shown in Table 6 and on Figure 8 (Appendix A).

Subsurface Soil

Three subsurface soil samples (CHRTN02-001-SO-005, CHRTNO02-002-SO-006, and CHRTN02-003-
SO-006) were collected at AFFF Area 2 from 4 to 6 feet bgs. PFBS was detected in one sample at a
concentration of 2.2 pug/kg, below the RSL of 130,000 pg/kg. PFOA was detected in al three samples at
concentrations from an estimated 0.35 pg/kg to a 3.4 pg/kg, below the calculated RSL of 126 ug/kg.
PFOS was detected in &l three samples at estimated concentrations ranging from 1.2 pg/kg to 33 pg/kg,
below the calculated RSLs of 126 ug/kg. Subsurface soil analytical results are shown in Table 7 and on
Figure 8 (Appendix A).
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Table 6 Solid Waste Management Unit 52 (AT551, Current Fire Training Area)

AFFF Area 2 Surface Soil Analytical Results

CHRTNO2- CHRTNO2- CHRTNO2-
Sample ID 001-SS-001 002-SS-001 003-SSs-001
Depth (feet) 0-05 0-05 0-05
Sample Date 2/8/17 2/8/17 2/8/17
Screening Level Result Result Result
Analyte (Hg/kg) (ng/kg) (Hg/kg) (Hg/kg)
Perfluorobutane sulfonate (PFBS) 130,000% 2.0 040U 0.37U
Perfluorooctanoic acid (PFOA) 126° 10 16 21
Perfluorooctane sulfonate (PFOS) 126° 85 77 91

Bold values indicate analyte was detected at concentration indicated.

3EPA Regional Screening Levels for Residential Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-
generic-tables-November-2017)

b Screening levels were calculated using the EPA Regional Screening Level Calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/csl_search). The RSL calculations are presented in Appendix F.

Hg/kg = micrograms per kilograms AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston ID = identification SS = surface soil

U = The analyte was not detected above the reported sample quantification limit

Table 7 Solid Waste M anagement Unit 52 (AT551, Current Fire Training Area)
AFFF Area 2 Subsurface Soil Analytical Results

CHRTNO2- CHRTNO2- CHRTNO2-
Sample ID 001-SO-005 002-SO-006 003-S0O-006
Depth (feet) 4-5 5-6 5-6
Sample Date 2/8/17 2/8/17 2/8/17
Screening Level Result Result Result
Analyte (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
Perfluorobutane sulfonate (PFBS) 130,000% 048U 22 0.48U
Perfluorooctanoic acid (PFOA) 126° 0.35J 3.4 0.63J
Perfluorooctane sulfonate (PFOS) 126° 123 33J 14

Bold values indicate was analyte detected at concentration indicated.

3EPA Regional Screening Levels for Residentia Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-
generic-tables-November-2017).

b Screening levels were cal culated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/cd_search). The RSL calculations are presented in Appendix F.

Hg/kg = micrograms per kilograms AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston ID = identification SO = subsurface soil

J= The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample.

U = The analyte was not detected above the reported sample quantification limit.

Soil Physiochemical Analyses

To provide basic soil parameter information, composite surface (CHRTNO02-005-SS-001) and subsurface
(CHRTNO2-005-S0-007) soil samples were collected at AFFF Area 2. The samples were submitted for
analysis of pH, TOC, percent solids, and grainsize. The physiochemical laboratory data sheets and
summary table areincluded in Appendix D.

Groundwater
Four groundwater samples were collected at AFFF Area 2: two from temporary wells (CHRTN02-001-
GW-010 and CHRTNO02-002-GW-011) and two from existing monitoring wells (CHRTNO2-52MW-02-
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017.5 and CHRTNO02-52MW-03-017.5). PFBS was detected in al four samples at concentrations ranging
from 0.057 pg/L to0 0.93 pg/L, al below the RSL of 40 pg/L . PFOA was detected in al four samples at
concentrations ranging from 0.17 pg/L to 0.89 pg/L, above the EPA HA of 0.07 pg/L . PFOS was
detected in all four samples at concentrations ranging from 0.18 pg/L to 24 ug/L, above the EPA HA of
0.07 pg/L . PFOA and PFOS were detected at combined concentrations ranging from 0.35 pg/L to 24.89
Ho/L, above the EPA HA of 0.07 pg/L. Groundwater analytical results are shown in Table 8 and on
Figure 9 (Appendix A).

Table 8 Solid Waste Management Unit 52 (AT551, Current Fire Training Area)
AFFF Area 2 Groundwater Analytical Data

CHRTNO2- CHRTNO2-
CHRTNO2- CHRTNO2- 52M W-02- 52M W-03-
Sample|D | 001-GW-010 | 002-GW-011 017.5 017.5
Depth (feet) 10 11 17.5 175
Sample Date 2/2/17 2/2/17 2/8/17 2/8/17
Screening Level Result Result Result Result
Analyte (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L)
Perfluorobutane -
sulfonate (PFBS) 40 0.057 0.58 0.40 0.93
Perfluorooctanoic acid b
(PFOA) 0.07 0.17 0.56 0.38 0.89
Perfluorooctane b
sulfonate (PFOS) 0.07 0.18 43 21 24
PFOA + PFOS 0.07¢ 0.35 4.86 248 24.89

Bold values indicate analyte was detected at concentration indicated.

Shaded cellsindicate analyte was detected above screening level.

3EPA Regional Screening Level for tap water (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rsls-generic-
tables-November-2017).

b EPA, May 2016a. “ Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “ Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”

CEPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.

Mg/l = micrograms per liter AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston GW = groundwater

ID = identification

Sediment

One primary sediment sample (CHRTNO02-004-SD-001) and one duplicate sample (CHRTNO02-004-SD-
901) were collected at AFFF Area 2. PFBS was detected in the primary and the duplicate sample at an
estimated concentration of 0.49 pg/kg, below the RSL of 130,000 pg/kg. PFOA was detected in the
primary sample but not the duplicate, at an estimated concentration of 0.47 pg/kg, below the calculated
RSL of 126 pg/kg. PFOS was detected in the primary and the duplicate samples at estimated
concentrations of 2.9 pg/kg and 6.9 pg/kg, below the calculated RSL of 126 pg/kg. Sediment analytica
results are shown in Table 9 and on Figure 8 (Appendix A).

Surface Water

One primary surface water sample (CHRTNO02-004-SW-001) and one duplicate sample (CHRTNO02-004-
SW-901) were collected at AFFF Area 2. PFBS was detected in both samples at concentrations of 0.044
Ho/L and 0.050 pg/L, below the RSL of 40 pg/L. PFOA was detected in both samples at estimated
concentrations of 0.031 pg/L and 0.057 pg/L, below the EPA HA of 0.07 pg/L. PFOS was detected in
both samples at an estimated concentration of 0.34 pug/L and a concentration of 0.35 pg/L, above the EPA
HA of 0.07 pg/L. The estimated combined PFOA and PFOS concentrations were 0.371 pg/L and 0.407
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Mo/L, above the EPA HA of 0.07 pg/L. Surface water analytical results are shownin Table 10 and on

Figure 9 (Appendix A).

Table 9 Solid Waste M anagement Unit 52 (AT551, Current Fire Training Area)
AFFF Area 2 Sediment Analytical Results

CHRTNO2-004- CHRTNO02-004-
Sample ID SD-001 SD-901 (dup)

Depth (feet) 0-0.5 0-0.5

Sample Date 2/3/17 2/3/17

Screening Level Result Result

Analyte (Hg/kg) (Hg/kg) (Hg/kg)

Perfluorobutane sulfonate (PFBS) 130,0002 0.49J 0.49J
Perfluorooctanoic acid (PFOA) 126° 0.471] 0.24U
Perfluorooctane sulfonate (PFOS) 126° 6.9J 2917

Bold values indicate analyte detected at concentration indicated.
3EPA Regional Screening Levels for Residentia Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-

generic-tables-November-2017)

b Screening levels were calculated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-

bin/chemicals/csl_search). The RSL calculations are presented in Appendix F.

pg/kg = micrograms per kilogram AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston dup = duplicate

ID = identification SD = sediment

J=The anayte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample.

U = The analyte was not detected above the reported sample quantification limit.

Table 10 Solid Waste Management Unit 52 (AT551, Current Fire Training Area)
AFFF Area 2 Surface Water Analytical Results

CHRTNO2-004- CHRTNO2-004-
Sample ID SW-001 SW-901 (dup)

Sample Date 2/3/17 2/3/17

Analyte Screening L evel Result Result

(ng/L) (ng/L) (uglL)

Perfluorobutane sulfonate (PFBS) 402 0.050 0.044

Perfluorooctanoic acid (PFOA) 0.07° 0.031J 0.057J
Perfluorooctane sulfonate (PFOS) 0.07° 0.34J 0.35

PFOA + PFOS 0.07° 0.371J 0.407 J

Bold values indicate analyte was detected at concentration indicated.

Shaded cellsindicate analyte detected above screening level.

3EPA Regional Screening Level for tap water (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rsls-generic-
tables-November-2017)

b EPA, May 2016a. “Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”

CEPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.

pg/kg = micrograms per kilogram AFFF = aqueous film forming foam  CHRTN = Joint Base Charleston

dup = duplicate ID = identification

J=The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample.
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345 New AFFF Release

Air Force Civil Engineer Center provided the following information regarding a new AFFF spill at AFFF
Area2 on JBCA. On June 2, 2017, the JBCA depuity fire chief reported that when staff arrived on site to
set up atraining exercise, they became aware vandalism had occurred at the FTA. Staff noted damage to
the retention pond and fire prevention trailer, and AFFF agent was released from recycled totes. General
materials and training devices were strewn around the training grounds. Security Forces Squadron (SFS)
investigators and Office of Special Investigations (OSl) representatives responded to investigate and take
statements from firefighters. Civil Engineering (CE) Environmental responded to look at the spills and
ground/soil contamination. A photographer took multiple photos of the area. Medical Group
(MDG)/Bioenvironmental also responded to support as needed. Fire Emergency Services (FES)
conducted an assessment and determined that approximately 1,100 gallons of AFFF werereleased to a
grassy areaand flowed across the asphalt toward a propane tank, but did not reach the fence line or
surface water ditch. The release area was dry upon discovery, and grass appeared dead. No soil was
excavated. Figure 10 shows the approximate area of the June 2017 release of AFFF.

346 Conclusions

Three surface soil samples, three subsurface soil samples, four groundwater samples, one primary and one
duplicate sediment sample, and one primary and one duplicate surface water sample were collected from
AFFF Area 2. PFBS, PFOA, and PFOS were detected in the surface soil, subsurface soil, and sediment
samples; however, al concentrations were below RSLs. PFBS, PFOA, and PFOS were detected in the
groundwater and surface water samples. PFOA, PFOS, and the combined PFOA and PFOS
concentrations exceeded the EPA HA in the four groundwater samples. PFOS and the combined PFOA
and PFOS concentrations exceeded the EPA HA in both surface water samples. Therefore, concentrations
of PFAS above screening levelsin the soil and sediment have not been confirmed at AFFF Area 2;
however, concentrations of PFAS above screening levelsin the groundwater and surface water have been
confirmed at AFFF Area 2. Therelease that occurred in June 2017, after ASL’s Sl field events were
completed, will likely increase PFAS impacts at AFFF Area 2.

3.5 BUILDING 570—AFFF AREA 3
351 SampleLocations

To assess possible releases of PFAS at AFFF Area 3, three borings with temporary wells were installed
south of Building 570 on February 7, 2017. Surface soil, subsurface soil, and groundwater samples were
collected. A sediment and surface water sample were collected for AFFF Area 3 at the end of the
concrete-lined drainage ditch leading from Building 570 to Outfall #3. The temporary wells were
screened near the top of the uppermost saturated zone with total depths ranging from 15 to 20 feet bgs,
and they were constructed with 10-foot long, prepacked screens. One surface water sample and one
sediment sample were collected at the end of the concrete-lined drainage ditch leading from Building 570
to Outfal #3. The soil and groundwater sample locations are shown on Figure 11, and the surface water
and sediment sample location are shown on Figure 12 (Appendix A).

3.5.2 Lithology

Thelithology at AFFF Area 3 (from ground surface) generally consists of silt-silty clay (USCS— OL),
silty sand (USCS — SM), and clayey sand (USCS — SC). The surficial water table was observed in the soil
between approximately 6.5 and 7.5 feet bgs. All borings were terminated within the Quaternary Terrace
Deposit of the surficial aguifer. Detailed boring logs are included in Appendix B.
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3.5.3 Groundwater Flow

Based on water levels from the temporary wells gauged on February 7, 2017, the uppermost water-
bearing zone in AFFF Area 3 was at elevations ranging from 30.44 feet to 31.30 feet amsl as summarized
in Appendix E. Shallow groundwater flowed west/southwest as shown on Figure 11 (Appendix A).

354 Analytical Results

Surface Soil

Three surface soil samples (CHRTNO03-001-SS-001, CHRTNO03-002-SS-001, and CHRTNO03-003-SS-
001) were collected at AFFF Area 3 at 6 inches bgs. PFBS and PFOA were not detected in any of the
samples. PFOS was detected in all three samples at concentrations ranging from 3.5 pg/kg to 32 pg/kg,
below the calculated RSL of 126 pg/kg. PFBS, PFOA, and PFOS surface soil analytical results are shown
in Table 11 and on Figure 13 (Appendix A).

Table 11 Building 570 AFFF Area 3 Surface Soil Analytical Results

CHRTNO3- CHRTNO3- CHRTNO3-

SampleID 001-SS-001 002-SS-001 003-SS-001
Depth (feet) 0-05 0-05 0-05
Sample Date 207117 2[7117 207117
Screening Level Result Result Result
Analyte (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
Perfluorobutane sulfonate (PFBS) 130,000% 0.44 U 0.37U 0.39U
Perfluorooctanoic acid (PFOA) 126° 0.22U 0.19U 0.19U

Perfluorooctane sulfonate (PFOS) 126° 23 32 35

Bold values indicate analyte was detected at concentration indicated.

3EPA Regional Screening Levels for Residentia Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-
generic-tables-November-2017)

b Screening levels were cal culated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/cd_search). The RSL calculations are presented in Appendix F.

pg/kg = micrograms per kilograms CHRTN = Joint Base Charleston

ID = identification SS = surface soil

U = The analyte was not detected above the reported sample quantification limit

Subsurface Soil

Three subsurface soil samples (CHRTNO03-001-SO-006, CHRTNO03-002-SO-005, and CHRTNO03-003-
SO-006) were collected at AFFF Area 3 a 4 to 6 feet bgs. PFBS was not detected in any of the samples.
PFOA was detected in one sample at an estimated concentration of 0.25 ug/kg, below the calculated RSL
of 126 pg/kg. PFOS was detected in all three samples at concentrations ranging from an estimated 0.48
po/kg to 12 pg/kg, below the calculated RSL of 126 pg/kg. Subsurface soil analytical results are shownin
Table 12 and on Figure 13 (Appendix A).

Soil Physiochemical Analyses

To provide basic soil parameter information, composite surface (CHRTNO03-004-SS-001) and subsurface
(CHRTNO03-004-S0-007) soil samples were collected at AFFF Area 3. The samples were submitted for
analysis of pH, TOC, percent solids, and grainsize. The physiochemical laboratory data sheets and
summary table are included in Appendix D.
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Table 12 Building 570 AFFF Area 3 Subsurface Soil Analytical Results

CHRTNOS- CHRTNOS- CHRTNOS-
SampleID | 001-SO-006 002-SO-005 003-SO-006
Depth (feet) 5-6 4-5 5-6

Sample Date 2[7117 2[7117 2[7117
Screening Level Result Result Result
Analyte (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
Perfluorobutane sulfonate (PFBS) 130,000% 0.44 U 0.44 U 040U
Perfluorooctanoic acid (PFOA) 126° 0.22U 0.25] 0.20U
Perfluorooctane sulfonate (PFOS) 126° 0.48J 12 0.60J

Bold values indicate analyte was detected at concentration indicated.

3EPA Regional Screening Levels for Residentia Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-
generic-tables-November-2017)

b Screening levels were cal culated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/cd_search). The RSL calculations are presented in Appendix F.

pg/kg = micrograms per kilograms AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston ID = identification

J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample

U = The analyte was not detected above the reported sample quantification limit

Groundwater

Three groundwater samples (CHRTNO03-001-GW-010, CHRTN03-002-GW-015, and CHRTNO03-003-
GW-015) were collected from DPT borings at AFFF Area 3. Groundwater samples CHRTNO03-002-GW-
015 and CHRTNO03-003-GW-015 were inadvertently labeled with a sample depth of 15 feet. However,
the temporary wells were installed to a depth of 15 feet with a screen of 5 to 15 feet bgs, and depth to
water was approximately 9 feet bgs. Therefore, these samples should have been |abeled with a sample
depth of 12 feet bgs. To avoid confusion, no changes have been made to the sampleidentifications or the
groundwater logs.

PFBS was detected in all three samples at concentrations ranging from 0.020 pg/L to 0.22 pg/L, below
the RSL of 40 pg/L. PFOA was detected in all samples at concentrations ranging from 0.020 pg/L to 0.24
po/L ; two of the three concentrations were above the EPA HA of 0.07 pg/L. PFOS was detected in all
three samples at concentrations ranging from 0.49 ug/L to 6.7 ug/L, above the EPA HA of 0.07 ug/L. The
combined PFOA and PFOS concentrations ranged from 0.51 ug/L to 6.94 pg/L, above the EPA HA of
0.07 pg/L. Groundwater analytical results are shown in Table 13 and on Figure 14 (Appendix A).

Sediment

One sediment sample (CHRTNO03-004-SD-001) was collected for AFFF Area 3 at the end of the concrete-
lined drainage ditch leading from Building 570 to Outfall #3. PFBS and PFOA were not detected. PFOS
was detected at an estimated concentration of 0.52 pg/kg, below the calculated RSL of 126 pg/kg.
Sediment analytical results are shown in Table 14 and on Figure 15 (Appendix A).

Surface Water

One surface water sample (CHRTNO03-004-SW-001) was co-located with the sediment sample. PFBS was
detected in the surface water sample at 0.12 pg/L, below the RSL of 40 pg/L. PFOA was detected at
0.081 pg/L, above the EPA HA of 0.07 pg/L. PFOS was detected at 1.9 pg/L, above the EPA HA of 0.07
pg/L. The combined PFOA and PFOS concentration was 1.981 pg/L, above the EPA HA of 0.07 pg/L.
Surface water analytical results are shown in Table 15 and on Figure 16 (Appendix A).
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Table 13 Building 570 AFFF Area 3 Groundwater Analytical Results

CHRTNO03-001- CHRTNO3-002- CHRTNO3-003-
Sample D GW-010 GW-015 GW-015

Depth (feet) 10 12 12

Sample Date 2[7117 207117 2[7117

Screening Result Result Result

Analyte Level (ug/L) (Mg/L) (Mg/L) (Mg/L)

Perfluorobutane sulfonate (PFBS) 402 0.020 0.22 0.043

Perfluorooctanoic acid (PFOA) 0.07° 0.020 0.24 0.091
Perfluorooctane sulfonate (PFOS) 0.07° 0.49 6.7 2.0

PFOA + PFOS 0.07¢ 0.51 6.94 2.001

Bold values indicate analyte was detected at concentration indicated.
Shaded cellsindicate analyte was detected above screening level.
3EPA Regional Screening Level for tap water (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rsls-generic-

tables-November-2017).

b EPA, May 2016a. “Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”
CEPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.
AFFF = aqueous film forming foam

Ho/L = micrograms per liter
CHRTN = Joint Base Charleston
ID = identification

GW = groundwater

Table 14 Building 570 AFFF Area 3 Sediment Analytical Results

Sample ID CHRTNO3-004-SD-001
Depth (feet) 0.5
Sample Date 2[7117
Analyte Screening Level (ug/kg) Result (ug/kg)
Perfluorobutane sulfonate (PFBS) 130,0002 0.48U
Perfluorooctanoic acid (PFOA) 126° 0.24U
Perfluorooctane sulfonate (PFOS) 126° 0.52J

Note: Bold values indicate analyte detected at concentration indicated.
3EPA Regional Screening Levels for Residentia Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-

generic-tables-November-2017).

b Screening levels were cal culated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/cd_search). The RSL calculations are presented in Appendix F.
AFFF = aqueous film forming foam

pg/kg = micrograms per kilogram
CHRTN = Joint Base Charleston

ID = identification

SD = sediment

J=The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the

sample

U = The analyte was not detected above the reported sample quantification limit

M2032.0001
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Table 15 Building 570 AFFF Area 3 Surface Water Analytical Results

Sample ID CHRTNO3-004-SW-001
Sample Date 2[7117
Analyte Screening Level (ug/L) Result (ug/L)
Perfluorobutane sulfonate (PFBS) 402 0.12
Perfluorooctanoic acid (PFOA) 0.07° 0.081
Perfluorooctane sulfonate (PFOS) 0.07° 1.9
PFOA + PFOS 0.07¢ 1.981

Bold values indicate analyte detected at concentration indicated. Shaded cells indicate analyte detected above screening level.
3EPA Regional Screening Level for tap water (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rsls-generic-
tables-November-2017)

b EPA, May 2016a. “ Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “ Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”

CEPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.

Ho/L = micrograms per liter AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston ID = identification

SW = surface water

355 Conclusions

Three surface soil samples, three subsurface soil samples, three groundwater samples, one sediment
sample, and one surface water sample were collected from AFFF Area 3. PFOS was detected in the
surface soil, subsurface soil, and sediment samples; however, al concentrations were below RSLs. PFBS,
PFOA, and PFOS were detected in the groundwater and surface water samples. The concentrations of
PFOA, PFOS, and combined PFOA and PFOS were above the EPA HA in groundwater and surface water
samples. Therefore, concentrations of PFAS above screening levelsin the soil and sediment have not
been confirmed at AFFF Area 3; however, concentrations of PFAS above screening levelsin the
groundwater and surface water have been confirmed at AFFF Area 3.

3.6 2005PRIVATE PLANE CRASH AREA —AFFF AREA 4
3.6.1 Sample L ocations

To assess possible releases of PFAS at AFFF Area 4, three borings were installed in atriangle across the
2005 private plane crash area on February 9, 2017. Grab groundwater samples were collected from a SP-
16 sampler screen set at the uppermost saturated zone of 11 to 15 feet bgs. Surface soil, subsurface soil,
and groundwater samples were collected from each SP-16 |ocation. One sediment sample and one surface
water sample were collected from the drainage ditch east of the site. The sample locations are shown on
Figure 17 (Appendix A).

3.6.2 Lithology

Thelithology at AFFF Area 4 (from ground surface) generally consists of silt-silty clay (USCS— OL),
silty sand (USCS — SM), and sandy clay (USCS— CL). The surficial water table was observed in the soil
between 7 and 7.5 feet bgs approximately. All borings were terminated within the Quaternary Terrace
Deposit of the surficial aquifer. Detailed boring logs are included in Appendix B.
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3.6.3 Groundwater Flow

Airfield personnel requested that no temporary wells be installed near the runway. On February 9, 2017,

groundwater samples were collected using an SP-16 sampler, so groundwater levels could not be

obtained. Therefore, groundwater flow direction has not been determined for AFFF Area 4 athough
groundwater flow direction has historically been estimated to the southwest (Halliburton, June 1995).

Groundwater was observed in the soil during drilling at approximately 7.5 feet bgs.

3.64 Analytical Results

Surface Sail

Three primary surface soil samples (CHRTNO04-001-SS-001, CHRTNO04-002-SS-001, and CHRTNO4-
003-SS-001) and one duplicate (CHRTNO04-002-SS-901) were collected at AFFF Area 4 at 6 inches bgs.
PFBS was not detected in any samples. PFOA was detected in one primary sample at an estimated
concentration of 0.29 pg/kg and in the duplicate at an estimated concentration of 0.38 pg/kg. PFOS was
detected in all samples at concentrations of an estimated 0.43 ug/kg to 1.3 pg/kg; all concentrations were
below the calculated RSL of 126 pg/kg. Surface soil analytical results are shown in Table 16 and on

Figure 18 (Appendix A).

Table 16 2005 Private Plane Crash Area AFFF Area 4 Surface Soil Analytical Results

CHRTNO4-
CHRTNO4- | CHRTNO4- | 002-SS-901 | CHRTNO4-
Sample|D | 001-SS-001 | 002-SS-001 (dup) 003-SS-001
Depth (feet) 0-05 0-05 0-05 0.5
Sample Date 2/9/17 2/9/17 2/9/17 2/9/17
Screening Level Result Result Result Result
Analyte (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
Perfluorobutane sulfonate (PFBS) 130,000% 0.44 U 0.44 U 040U 0.44 U
Perfluorooctanoic acid (PFOA) 126° 0.29J 0.22U 0.38J 0.22U
Perfluorooctane sulfonate (PFOS) 126° 13 0.69J 0.75J 0.43J

Bold values indicate analyte detected at concentration indicated.
3EPA Regional Screening Levels for Residentia Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-

generic-tables-November-2017)

b Screening levels were calculated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/csdl_search). The RSL calculations are presented in Appendix F.

pg/kg = micrograms per kilograms
CHRTN = Joint Base Charleston

ID = identification
J=The anayte was positively identified; the associated numerical value is the approximate concentration of the analyte in the

sample

AFFF = aqueous film forming foam

dup = duplicate
SS = surface soil

U = The analyte was not detected above the reported sample quantification limit

Subsurface Soil
Three primary subsurface soil samples (CHRTNO04-001-S0-006, CHRTN04-002-SO-006, and
CHRTNO04-003-S0-006) and one duplicate (CHRTNO04-002-SO-906) were collected at AFFF Area4 at 5
to 6 feet bgs. PFBS, PFOA, and PFOS were not detected in any of the samples. Subsurface soil analytical
results are shown in Table 17 and on Figure 18 (Appendix A).
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Table 17 2005 Private Plane Crash Area AFFF Area 4 Subsurface Soil Analytical Results

CHRTNO4- | CHRTNO4- | CHRTNO4- | CHRTNO4-
001-SO- 002-SO- 002-SO- 003-SO-
Sample ID 006 006 906 (dup) 006
Depth (feet) 5-6 5-6 5-6 5-6
Sample Date 2/9/17 2/9/17 2/9/117 2/9/117
Analyte Screening Level Result Result Result Result
(Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
Perfluorobutane sulfonate (PFBS) 130,000% 0.48U 0.44 U 040U 0.48U
Perfluorooctanoic acid (PFOA) 126° 0.24U 0.22U 0.20U 0.24U
Perfluorooctane sulfonate (PFOS) 126° 0.48U 0.44 U 040U 0.48U

Bold values indicate analyte detected at concentration indicated.

3EPA Regional Screening Levels for Residentia Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-
generic-tables-November-2017).

b Screening levels were calculated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/cd_search). The RSL calculations are presented in Appendix F.

pg/kg = micrograms per kilograms AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston dup = duplicate

ID = identification SO = subsurface soil

J= The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample.

U = The analyte was not detected above the reported sample quantification limit.

Soil Physiochemical Analyses

To provide basic soil parameter information, composite surface (CHRTNO04-005-SS-001) and subsurface
(CHRTNO4-005-S0-007) soil samples were collected at AFFF Area 4. The samples were submitted for
analysis of pH, TOC, percent solids, and grainsize. The physiochemical laboratory data sheets and
summary table areincluded in Appendix D.

Groundwater

Three primary groundwater samples (CHRTNO04-001-GW-013, CHRTNO04-002-GW-013, and
CHRTNO04-003-GW-013) and one duplicate sample (CHRTNO04-002-GW-913) were collected at AFFF
Aread. PFBS was detected in two primary samples and the duplicate at concentrations ranging from an
estimated 0.013 pg/L to 0.032 pg/L , below the EPA RSL of 40 pg/L . PFOA was detected in two primary
samples and the duplicate at concentrations ranging from an estimated 0.017 pg/L to 0.025 pg/L, below
the EPA HA of 0.07 pg/L. PFOS was detected in two primary samples and the duplicate at concentrations
ranging from 0.044 pg/L to 0.21 pg/L , with one primary sample and the duplicate at concentrations above
the EPA HA of 0.07 pg/L. The combined PFOA and PFOS concentrations ranged from an estimated
0.061 to 0.235, with one primary sample and the duplicate at concentrations above the EPA HA of 0.07
pg/L. Groundwater anaytical results are shown in Table 18 and on Figure 19 (Appendix A).

Sediment

One sediment sample (CHRTNO4-004-SD-001) was collected from AFFF Area 4. PFBS and PFOA were
not detected. PFOS was detected at 7.0 pg/kg, below the calculated RSL of 126 pg/kg. The sediment
analytical results are shown in Table 19 and on Figure 18 (Appendix A).

26

M2032.0001 5/25/18



Table 18 2005 Private Plane Crash Area AFFF Area 4 Groundwater Analytical Results

CHRTNO4- | CHRTNO04-002- | CHRTNO04-002- | CHRTNO4-
Sample D | 001-GW-013 GW-013 GW-913 (dup) | 003-GW-013
Depth (feet) 13 13 13 13
SampleDate | 2/9/17 2/9/17 2/9/17 2/9/17
Screening Result Result Result Result
Analyte Level (ug/L) (MglL) (HglL) (HglL) (HglL)
;ﬁféﬂgg?;Lagg) 40° 0.013J 0.032 0.029 0.0070 U
Perfluorooctanoic 0.07° 0.0173J 0.025 0.024 0.014U
acid (PFOA)
erffc')‘r‘]‘;;‘e"zggges) 0.07° 0.044 0.21 0.18 0.010U
PFOA + PFOS 0.07° 0.061J 0.235 0.204 ND

Bold values indicate analyte was detected at concentration indicated.
Shaded cellsindicate analyte was detected above screening level.
3EPA Regional Screening Level for tap water (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rsls-generic-

tables-November-2017)

b EPA, May 2016a. “ Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “ Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”
CEPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.
AFFF = aqueous film forming foam

po/L = micrograms per liter
CHRTN = Joint Base Charleston
ID = identification

ND = not detected

dup = duplicate
GW = groundwater

J=The anayte was positively identified; the associated numerical value is the approximate concentration of the analyte in the

sample.

U = The analyte was not detected above the reported sample quantification limit.

Table 19 2005 Private Plane Crash Area AFFF Area 4 Sediment Analytical Results

Sample ID CHRTNO04-004-SD-001
Depth (feet) 0-05
Sample Date 2/9/117
Analyte Screening Level (ug/kg) Result (ng/kg)
Perfluorobutane sulfonate (PFBS) 130,0002 0.92U
Perfluorooctanoic acid (PFOA) 126° 0.46 U
Perfluorooctane sulfonate (PFOS) 126° 7.0

Bold values indicate analyte was detected at concentration indicated.
3EPA Regional Screening Levels for Residential Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-

generic-tables-November-2017)

b Screening levels were cal culated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/csl_search). The RSL calculations are presented in Appendix F.
AFFF = aqueous film forming foam

po/kg = micrograms per kilograms
CHRTN = Joint Base Charleston

ID = identification

SD = sediment

J=The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the

sample.

U = The analyte was not detected above the reported sample quantification limit.

Surface Water

A surface water sample (CHRTNO04-004-SW-001) was co-located with the sediment sample. PFBS was
detected at an estimated concentration of 0.015 pg/L, below the RSL of 40 pg/L. PFOA was detected at a
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concentration of 0.040 pg/L, below the EPA HA of 0.07 pug/L. PFOS was detected at a concentration of
0.30 pg/L, above the EPA HA of 0.07 pg/L. The combined PFOA and PFOS concentration detected was
0.34 pg/L, above the EPA HA of 0.07 pg/L. Surface water anaytical results are shown in Table 20 and
on Figure 19 (Appendix A).

Table 20 2005 Private Plane Crash Area AFFF Area 4 Surface Water Analytical Results

Sample D CHRTNO04-004-SW-001

Sample Date 2/9/17

Screening Level Result

Analyte (holL) (kL)

Perfluorobutane sulfonate (PFBS) 402 0.015J
Perfluorooctanoic acid (PFOA) 0.07° 0.040
Perfluorooctane sulfonate (PFOS) 0.07° 0.30
PFOA + PFOS 0.07¢ 0.34

Bold values indicate analyte was detected at concentration indicated.

Shaded cellsindicate analyte was detected above screening level.

3EPA Regional Screening Level for tap water (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rsls-generic-
tables-November-2017)

b EPA, May 2016a. “ Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “ Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”

CEPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.

Mg/l = micrograms per liter AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston ID = identification SW = surface water

J=The anayte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample

3.6.5 Conclusions

Three primary and one duplicate surface soil samples, three primary and one duplicate subsurface soil
samples, three primary and one duplicate groundwater samples, one sediment sample, and one surface
water sample were collected from AFFF Area 4. PFOA and PFOS were detected in the surface soil, and
PFOS was detected in the sediment sample; however, al concentrations were below RSLs. PFBS, PFOA,
and PFOS were detected in two primary and one duplicate groundwater samples and in the surface water
sample. PFOS and the combined concentrations of PFOA and PFOS exceeded the EPA HA in one
primary and the duplicate groundwater sample and in the surface water sample. Therefore, concentrations
of PFAS above screening levelsin the soil and sediment have not been confirmed at AFFF Area 4,
however, concentrations of PFAS above screening levelsin the groundwater and surface water have been
confirmed at AFFF Area 4.

3.7 OUTFALL 003—AFFF AREA 5

3.7.1 Sample L ocations

To assess possible releases of PFAS at AFFF Area 5, one boring was installed south of the canal on
February 7, 2017. A grab groundwater sample was collected from a SP-16sampler screen set at the

uppermost saturated zone of 6 to 10 feet bgs. A sediment sample and surface water sample were collected
from Outfall 003. The sample locations are shown on Figure 12 (Appendix A).

3.7.2 Lithology

Thelithology at the AFFF Area 5 (from ground surface) generally consists of silt-silty clay (USCS—OL),
silty sand (USCS — SM), and sandy clay (USCS— CL). The surficial water table was observed in the soil
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at approximately 3.5 feet bgs. The boring was terminated within the Quaternary Terrace deposit of the
surficial aquifer. A detailed boring log isincluded in Appendix B.

3.7.3 Groundwater Flow

On February 7, 2017, one groundwater sample was collected using an SP-16 sampler; therefore,
groundwater flow direction was not determined for AFFF Area 5. Historical groundwater flow direction
was estimated to the southeast (Halliburton, June 1995). Groundwater was observed in the soil during
drilling at approximately 3.5 feet bgs.

3.74 Analytical Results

Groundwater

One groundwater sample (CHRTNO05-002-GW-008) was collected from AFFF Area 5. PFBS was
estimated at 0.0052 pg/L, below the RSL of 40 pg/L. PFOA was detected at an estimated 0.0072 pg/L,
and PFOS was detected at an estimated 0.014 pg/L . The estimated combined PFOA and PFOS
concentration was 0.0212 pg/L . PFOA, PFOS, and combined PFOA and PFOS were below the EPA of
HA 0.07 ug/L . Groundwater analytical results are shown in Table 21 and on Figure 16 (Appendix A).

Table 21 Outfall 003 Area 5 Groundwater Analytical Results

Sample ID CHRTNO05-002-GW-008
Depth (feet) 8
Sample Date 207117
Analyte Screening Level (ug/L) Result (ug/L)
Perfluorobutane sulfonate (PFBS) 402 0.0052 J
Perfluorooctanoic acid (PFOA) 0.07° 0.0072J
Perfluorooctane sulfonate (PFOS) 0.07° 0.014J
PFOA + PFOS 0.07° 0.0212J

Bold values indicate analyte was detected at concentration indicated.

3EPA Regional Screening Level for tap water (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rsls-generic-
tables-November-2017)

b EPA, May 2016a. “Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”

CEPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.

Mg/l = micrograms per liter AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston GW = groundwater

ID = identification

J=The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample

U = The analyte was not detected above the reported sample quantification limit

Sediment

One sediment sample (CHRTNO05-001-SD-001) was collected from AFFF Area 5. PFBS and PFOA were
not detected. PFOS was detected at an estimated 0.84 pg/kg, below the calculated RSL of 126 pg/kg.
Sediment analytical results are shown in Table 22 and on Figure 15 (Appendix A).

Surface Water

One surface water sample (CHRTNO05-001-SW-001) was co-located with the sediment sample. PFBS was
detected at 0.065 pg/L, below the RSL of the 40 pg/L. PFOA was detected at 0.041 ug/L, below the EPA
HA of 0.07 pg/L. PFOS was detected at 0.82 pg/L, above the EPA HA of 0.07 pg/L. The combined

PFOA and PFOS concentration was 0.861 pg/L, above the EPA HA of 0.07 pug/L. Surface water

analytical results are shown in Table 23 and on Figure 16 (Appendix A).
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Table 22 Outfall 003 AFFF Area 5 Sediment Analytical Results

Sample ID CHRTNO05-001-SD-001
Depth (feet) 0-05
Sample Date 207117
Analyte Screening Level (ug/kg) Result (ng/kg)
Perfluorobutane sulfonate (PFBS) 130,0002 0.48U
Perfluorooctanoic acid (PFOA) 126° 0.24U
Perfluorooctane sulfonate (PFOS) 126° 0.84J

Bold values indicate analyte was detected at concentration indicated.

3EPA Regional Screening Levels for Residentia Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-
generic-tables-November-2017).

b Screening levels were calculated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/csl_search). The RSL calculations are presented in Appendix F.

po/kg = micrograms per kilograms AFFF = agueous film forming foam

CHRTN = Joint Base Charleston ID = identification SD = sediment

J=The anayte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample

U = The analyte was not detected above the reported sample quantification limit.

Table 23 Outfall 003 AFFF Area 5 Surface Water Analytical Results

Sample D CHRTNO05-001-SW-001

Sample Date 207117

Analyte Screening Level Result

(Hg/L) (Hg/L)

Perfluorobutane sulfonate (PFBS) 402 0.065
Perfluorooctanoic acid (PFOA) 0.07° 0.041
Perfluorooctane sulfonate (PFOS) 0.07° 0.82
PFOA + PFOS 0.07° 0.861

Bold values indicate analyte was detected at concentration indicated.

Shaded cellsindicate analyte was detected above screening level.

3EPA Regional Screening Level for tap water (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rsls-generic-
tables-November-2017).

b EPA, May 2016a. “Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”

CEPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.

Ho/L = micrograms per liter AFFF = aqueous film forming foam

CHRTN = Charleston ID = identification

SW = surface water

3.75 Conclusions

One groundwater sample, one sediment sample, and one surface water sample were collected from AFFF
Area 6. PFOS was detected below the calculated RSL in the sediment sample. PFBS, PFOA, and PFOS
were detected in the groundwater sample and surface water sample. PFOS and the combined
concentration of PFOA and PFOS were above the EPA HA of 0.07 pg/L in the surface water sample.
Therefore, concentrations of PFAS above screening levelsin the groundwater and sediment have not been
confirmed at AFFF Area 5; however, concentrations of PFAS above screening levelsin the surface water
have been confirmed at AFFF Area 5.
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3.8 NORTH AUXILIARY AIRFIELD FIRE STATION —AFFF AREA 6
3.81 Sample L ocations

To assess possible releases of PFAS at AFFF Area 6, two borings with temporary wellswereinstalled in
the low-lying area with stormwater swales northwest of the fire station; staining in the area showed that
water pools during storms. A third boring and temporary well were installed in the grass southwest of the
fire station apron, between the vehicle bays and the wash rack. The temporary wells were screened near
the top of the uppermost saturated zone with total depths ranging from 30 to 35 feet bgs, and they were
constructed with 10-foot long, prepacked screens. Surface soil, subsurface soil, and groundwater samples
were collected from each location. One sediment and one surface water sample were collected from the
drainage ditch northwest of the building. The sample locations are shown on Figure 20.

3.8.2 Lithology

Thelithology at AFFF Area 6 (from ground surface) generally consists of silt-silty clay (USCS—OL),
silty sand (USCS — SM), sandy clay (USCS — CL ), and sand (USCS — SW). The surficial water table was
observed in the soil between approximately 25.5 and 30.5 feet bgs. All borings were terminated within the
Cretaceous age-Orangeburg Group aquifer. Detailed boring logs are included in Appendix B.

3.8.3 Groundwater Flow

Based on water levels from the temporary wells gauged on February 4, 2017, the uppermost water-
bearing zone in AFFF Area 6 ranged from 272.39 feet to 272.73 feet amsl as summarized in Appendix E.
Shallow groundwater flowed southeast as shown on Figure 20 (Appendix A).

3.84 Analytical Results

Surface Soil

Three surface soil samples (CHRTN06-001-SS-001, CHRTNO06-002-SS-001, and CHRTNO06-003-SS-
001) were collected at AFFF Area 6 at 6 inches bgs. PFBS was detected in one sample at an estimated
concentration of 0.44 pg/kg, below the RSL of 130,000 pg/kg. PFOA was detected in al three samples at
concentrations ranging from an estimated 0.58 ug/kg to 1.8 pg/kg below the calculated RSL of 126
po/kg. PFOS was detected in all three samples at concentrations ranging from 13 pg/kg to 200 pg/kg with
the concentration in CHRTNO06-003-SS-001 (200 pg/kg) above the calculated RSL of 126 pg/kg. Surface
soil analytical results are shown in Table 24 and on Figure 21 (Appendix A).

Subsurface Soil

Three subsurface soil samples (CHRTNO06-001-SO-025, CHRTN06-002-SO-024, and CHRTNO06-003-
S0O-029) were collected at AFFF Area 6 from 24 feet to 29 feet bgs. PFBS was detected in two samples at
concentrations of an estimated 0.42 ug/kg and 2.0 pg/kg, below the EPA RSL of 130,000 pg/kg. PFOA
was detected in one sample at an estimated concentration of 0.64 pg/kg, below the calculated RSL of 126
pg/kg. PFOS was detected in all three samples at concentrations ranging from 6.0 pg/kg to 17 pg/kg,
below the calculated RSL of 126 pg/kg. Subsurface soil analytical results are shown in Table 25 and on
Figure 21 (Appendix A).
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Table 24 North Auxiliary Airfield Fire Station AFFF Area 6 Surface Soil Analytical Results

CHRTNO6- CHRTNO6- CHRTNO6-
SampleID | 001-SS-001 002-SS-001 003-SS-001
Depth (feet) 0-05 0-05 0-05
Sample Date 2/3/17 2/3/17 2/3/17
Screening Level Result Result Result
Analyte (ng/ka) (pg/ka) (ng/ka) (ng/ka)
Perfluorobutane sulfonate (PFBS) 130,0007 0.44J 0.38U 040U
Perfluorooctanoic acid (PFOA) 126° 0.58J 0.71J 1.8
Perfluorooctane sulfonate (PFOS) 126° 19 13 200

Bold values indicate analyte was detected at concentration indicated.

3EPA Regional Screening Levels for Residential Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-
generic-tables-November-2017)

b Screening levels were cal culated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/csl_search). The RSL calculations are presented in Appendix F.

po/kg = micrograms per kilograms AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston ID = identification SS = surface soil
J=The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample

U = The analyte was not detected above the reported sample quantification limit

Table 25 North Auxiliary Airfield Fire Station AFFF Area 6 Subsurface Soil Analytical Results

CHRTNO6- | CHRTNO06-002- | CHRTNO06-003-
SampleID | 001-SO-025 S0O-024 SO-029
Depth (feet) 24 - 25 23-24 28-29
Sample Date 2/3/17 2/3/17 2/3/17
Screening Level Result
Analyte (pg/ka) (Hg/kg) Result (pg/kg) Result (ng/kg)
Perfluorobutane sulfonate (PFBS) 130,000% 2.0 0.42J 0.40 UJ
Perfluorooctanoic acid (PFOA) 126° 0.64J 0.20U 0.20UJ
Perfluorooctane sulfonate (PFOS) 126° 17 6.0 6.4

Bold values indicate analyte detected at concentration indicated.

3 EPA Regiona Screening Levels for Residentia Soil (November 2017) (https:.//www.epa.gov/risk/regional-screening-levels-
rds-generic-tables-November-2017).

b Screening levels were cal culated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/cd_search). The RSL calculations are presented in Appendix F.

po/kg = micrograms per kilograms AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston ID = identification SO = subsurface soil
J=The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample.

U = The analyte was not detected above the reported sample quantification limit.

UJ = The analyte was not detected at the reported value. The reported value is approximate.

Soil Physiochemical Analyses

To provide basic soil parameter information, composite surface (CHRTNO06-005-SS-001) and subsurface
(CHRTNO6-005-S0-027) soil samples were collected at AFFF Area 6. The samples were submitted for
analysis of pH, TOC, percent solids, and grainsize. The physiochemical laboratory data sheets and
summary table areincluded in Appendix D.

Groundwater

Three groundwater samples (CHRTNO06-001-GW-025, CHRTN06-002-GW-025, and CHRTNO06-003-
GW-030) were collected from AFFF Area 6. PFBS was detected in all three samples at concentrations
ranging from 0.13 pg/L to 13 pg/L, below the RSL of 40 ug/L. PFOA was detected in all three samples at
concentrations ranging from 0.10 pg/L to 2.6 pg/L, above the EPA HA of 0.07 pg/L. PFOSwas detected
in all three samples at concentrations ranging from 1.7 pg/L to 85 pg/L, above the EPA HA of 0.07 pg/L.
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The combined PFOA and PFOS concentration ranged from 1.84 pg/L to 87.6 pg/L, all above the EPA
HA of 0.07 pg/L. Groundwater analytical results are shown in Table 26 and on Figure 22 (Appendix A).

Table 26 North Auxiliary Airfield Fire Station AFFF Area 6 Groundwater Analytical Results

CHRTNO6- CHRTNO06-002- | CHRTNO06-003-
SampleID | 001-GW-025 GW-025 GW-030

Depth (feet) 25 25 30

Sample Date 214117 214117 214117

Screening Result Result Result

Analyte Level (ug/L) (Mg/L) (Mg/L) (Mg/L)
Perfluorobutane sulfonate (PFBS) 402 13 0.60 0.13
Perfluorooctanoic acid (PFOA) 0.07° 2.6 0.14 0.10
Perfluorooctane sulfonate (PFOS) 0.07° 85 1.7 35
PFOA + PFOS 0.07¢ 87.6 1.84 3.6

Bold values indicate analyte detected at concentration indicated. Shaded cells indicate analyte detected above screening level.
3EPA Regional Screening Level for tap water (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rsls-generic-

tables-November-2017).

b EPA, May 2016a. “ Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “ Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”

CEPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.
AFFF = aqueous film forming foam
GW = groundwater

Mg/L = micrograms per liter
CHRTN = Joint Base Charleston

sample.

Sediment

ID = identification
J=The anayte was positively identified; the associated numerical value is the approximate concentration of the analyte in the

One sediment sample (CHRTNO06-004-SD-001) was collected from AFFF Area 6. PFBS was detected at
an estimated concentration of 0.46 g/kg, bel ow the RSL of 130,000 pg/kg. PFOA was not detected.
PFOS was detected at a concentration of 7.4 pg/kg, below the calculated RSL of 126 pg/kg. Sediment
analytical results are shown in Table 27 and on Figure 21 (Appendix A).

Table 27 North Auxiliary Airfield Fire Station AFFF Area 6 Sediment Analytical Results

Sample D CHRTNO06-004-SD-001
Depth (feet) 0-0.5
Sample Date 2/3/17
Analyte Screening Level (ug/kg) Result (ng/kg)
Perfluorobutane sulfonate (PFBS) 130,000% 0.46J
Perfluorooctanoic acid (PFOA) 126° 0.22U
Perfluorooctane sulfonate (PFOS) 126° 7.4

Bold values indicate analyte was detected at concentration indicated.
3EPA Regional Screening Levels for Residential Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-

generic-tables-November-2017).

b Screening levels were calculated using the EPA Regional Screening Level Calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/csl_search). The RSL calculations are presented in Appendix F.
AFFF = aqueous film forming foam

Hg/kg = micrograms per kilograms
CHRTN = Joint Base Charleston

ID = identification

SD = sediment

J=The anayte was positively identified; the associated numerical value is the approximate concentration of the analyte in the

sample

U = The analyte was not detected above the reported sample quantification limit
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Surface Water

One surface water sample (CHRTNO06-004-SW-001) was co-located with the sediment sample. PFBS was
detected at 0.021 pg/L, below the RSL of 40 pg/L. PFOA was detected at 0.023 pg/L, below the EPA HA
of 0.07 pg/L. PFOS was detected at 0.43 pg/L, above the EPA HA of 0.07 pug/L. The combined PFOA
and PFOS concentration was 0.453 pg/L, above the EPA HA of 0.07 ug/L. Surface water analytical
results are shown in Table 28 and on Figure 22 (Appendix A).

Table 28 North Auxiliary Airfield Fire Station AFFF Area 6 Surface Water Analytical Results

SampleID CHRTNO06-004-SW-001
Sample Date 2/3/17
Analyte Screening Level (ug/L) Result (ug/L)
Perfluorobutane sulfonate (PFBS) 402 0.021
Perfluorooctanoic acid (PFOA) 0.07° 0.023
Perfluorooctane sulfonate (PFOS) 0.07° 0.43
PFOA + PFOS 0.07¢ 0.453

Bold values indicate analyte was detected at concentration indicated.

Shaded cellsindicate analyte was detected above screening level.

3EPA Regional Screening Level for tap water (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rsls-generic-
tables-November-2017).

b EPA, May 2016a. “ Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “ Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”

CEPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.

Mg/l = micrograms per liter AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston ID = identification

SW = surface water

3.8.5 Conclusions

Three surface soil samples, three subsurface soil samples, three groundwater samples, one sediment
sample, and one surface water sample were collected from AFFF Area 6. PFBS, PFOA, and PFOS were
detected in the surface soil and subsurface soil samples; the concentration of PFOS in one surface soil
sample was above the calculated RSL. PFBS and PFOS were detected in the sediment sample at
concentrations below the RSLs. PFBS, PFOA, and PFOS were detected in the groundwater and surface
water samples. PFOA, PFOS, and the combined PFOA and PFOS concentrations were above the EPA
HA in all groundwater samples. PFOS and the combined PFOA and PFOS concentrations were above the
EPA HA in the surface water sample. Therefore, concentrations of PFAS above screening levelsin the
subsurface soil and sediment have not been confirmed at AFFF Area 6; however, concentrations of PFAS
above screening levelsin the surface soil, groundwater, and surface water have been confirmed at AFFF
Area6.

3.9 NORTH AUXILIARY AIRFIELD PUMP HOUSE —FOAM TRUCK FLUSH AREA —AFFF AREA 7
3.9.1 SampleLocations

To assess possible releases of PFAS at AFFF Area 7, two borings with temporary wells were installed
north and south of the service road in the stormwater swale northeast of the pump house and AST #7 on
February 3 and 4, 2017. A third boring and temporary well were installed south of the pump house on the
north side of the service road. The temporary wells were screened near the top of the uppermost saturated
zone with total depths of 55 feet bgs and constructed with 10-foot long, prepacked screens. Surface soil,
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subsurface soil, and groundwater samples were collected from all three locations. No surface water bodies
were in the immediate vicinity of the area. The sample locations are shown on Figure 23.

3.9.2 Lithology

Thelithology at the AFFF Area 7 (from ground surface) generally consists of silty sand (USCS — SM),
sandy clay (USCS— CL), and sand (USCS — SP and SW). The surficial water table was observed in the
soil between approximately 38 and 39.5 feet bgs. All borings were terminated within the Cretaceous age-
Orangeburg Group aquifer. Detailed boring logs are included in Appendix B.

3.9.3 Groundwater Flow

Based on water levels from the temporary wells gauged on February 4, 2017, the uppermost water-
bearing zone in AFFF Area 7 ranged from 275.45 feet to 275.88 feet amsl as summarized in Appendix E.
Shallow groundwater flowed southeast as shown on Figure 23 (Appendix A).

3.94 Analytical Results

Surface Soil

Three surface soil samples (CHRTNO7-001-SS-001, CHRTNO7-002-SS-001, and CHRTNO7-003-SS-
001) were collected at AFFF Area 7 at 6 inches bgs. PFBS was detected in one sample at an estimated
concentration of 0.77 pg/kg, below the RSL of 130,000 pg/kg. PFOA was detected in all three samples at
concentrations ranging from an estimated 0.75 pg/kg to 1.3 pg/kg. PFOS was detected in all three
samples at concentrations ranging from 10 pg/kg to 100 pg/kg, below the calculated RSL of 126 ug/kg.
Surface soil analytical results are shown in Table 29 and on Figure 25 (Appendix A).

Table 29 North Auxiliary Airfield Pump House — Foam Truck Flush Area AFFF Area 7
Surface Soil Analytical Results

CHRTNO7- | CHRTNO7- | CHRTNO7-
SampleID | 001-SS-001 002-SS-001 003-SS-001
Depth (feet) 0-05 0-05 0-05
Sample Date 2/3/17 2/4/17 2/4/17
Screening L evel Result Result Result
Analyte (Hg'kg) (Holkg) (Holkg) (Holkg)
Perfluorobutane sulfonate (PFBS) 130,000% 0.44U 0.44U 0.773J
Perfluorooctanoic acid (PFOA) 126° 11 0.75J 1.3
Perfluorooctane sulfonate (PFOS) 126° 10 40 100

Bold values indicate analyte detected at concentration indicated.
3EPA Regional Screening Levels for Residentia Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-

generic-tables-November-2017)

b Screening levels were calculated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-

bin/chemicals/cd_search). The RSL calculations are presented in Appendix F.
AFFF = aqueous film forming foam
ID = identification
J=The anayte was positively identified; the associated numerical value is the approximate concentration of the analyte in the

pg/kg = micrograms per kilograms
CHRTN = Joint Base Charleston

sample

U = The analyte was not detected above the reported sample quantification limit
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Subsurface Soil

Three subsurface soil samples (CHRTNO07-001-SO-038, CHRTNO7-002-SO-038, and CHRTNO7-003-
SO-037) were collected at AFFF Area 7 from 36 to 38 feet bgs. PFBS was detected in one sample at 1.7
po/kg, below the RSL of 130,000 pg/kg. PFOA was detected in all three samples at estimated
concentrations ranging from 0.11 pg/kg to 0.85 pg/kg, below the calculated RSL of 126 pg/kg. PFOS was
detected in all samples at concentrations ranging from 1.6 pg/kg to 26 pg/kg, below the calculated RSL of
126 pg/kg. Subsurface soil analytical results are shown in Table 30 and on Figure 24 (Appendix A).

Table 30 North Auxiliary Airfield Pump House — Foam Truck Flush Area AFFF Area 7

Subsurface Soil Analytical Results

CHRTNO7- CHRTNO7- CHRTNO7-
SampleID | 001-SO-038 | 002-SO-038 | 003-SO-037
Depth (feet) 37-38 37-38 36 —37
Sample Date 2/3/17 2/4/17 2/4/17
Screening Level Result Result Result
Analyte (Hg/kg) (ng/kg) (Hg/kg) (Hg/kg)
Perfluorobutane sulfonate (PFBS) 130,000% 040U 0.38U 1.7
Perfluorooctanoic acid (PFOA) 126° 0.28J 0.11J 0.85J
Perfluorooctane sulfonate (PFOS) 126° 26 1.6 25

Bold values indicate analyte detected at concentration indicated.
3EPA Regional Screening Levels for Residential Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-

generic-tables-November-2017).

b Screening levels were calculated using the EPA Regional Screening Level Calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/csdl_search). The RSL calculations are presented in Appendix F.
AFFF = agueous film forming foam
ID = identification

po/kg = micrograms per kilograms
CHRTN = Joint Base Charleston

sample

U = The analyte was not detected above the reported sample quantification limit

Soil Physiochemical Analyses

SO = subsurface soil
J= The anayte was positively identified; the associated numerical value is the approximate concentration of the analyte in the

To provide basic soil parameter information, composite surface (CHRTNO7-004-SS-001) and subsurface
(CHRTNO7-004-S0-039) soil samples were collected at AFFF Area 7. The samples were submitted for
analysis of pH, TOC, percent solids, and grainsize. The physiochemical laboratory data sheets and
summary table areincluded in Appendix D.

Groundwater

Three groundwater samples (CHRTNO7-001-GW-040, CHRTNO7-002-GW-040, and CHRTNO7-003-
GW-040) were collected from temporary wells at AFFF Area 7. PFBS was detected in all three samples at
concentrations ranging from an estimated 0.014 pg/L to 1.2 pg/L, all below the RSL of 40 ug/L. PFOA
was detected in all three samples at concentrations ranging from an estimated 0.012 pg/L to 0.50 pg/L ;

one sample was above the EPA HA of 0.07 ug/L. PFOS was detected in al three samples at

concentrations ranging from 0.062 pg/L to 3.4 pg/L ; two samples were above the EPA HA of 0.07 pg/L.
The combined PFOA and PFOS concentrations ranged from 0.074 pg/L to 3.9 pg/L, all above the EPA
HA of 0.07 pg/L. Groundwater analytical results are shown in Table 31 and on Figure 25 (Appendix A).

3.9.5 Conclusions

Three surface soil samples, three subsurface soil samples, and three groundwater samples were collected
from AFFF Area 7. PFBS, PFOA, and PFOS were in the surface soil and subsurface soil samples;
however, all concentrations were below RSLs. PFBS, PFOA, and PFOS were in the groundwater
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samples. PFOA was above the EPA HA in one sample, and PFOS was above the EPA HA in two
samples. The combined PFOA and PFOS concentrations exceeded the EPA HA in all three samples.
Therefore, concentrations of PFAS above screening levelsin the soil have not been confirmed at AFFF
Area 7; however, concentrations of PFAS above screening level s in the groundwater have been confirmed
at AFFF Area 7.

Table 31 North Auxiliary Airfield Pump House — Foam Truck Flush Area AFFF Area 7
Groundwater Analytical Results

CHRTNO7- CHRTNO7- CHRTNO7-
SampleID | 001-GW-040 002-GW-040 003-GW-040

Depth (feet) 40 40 40

Sample Date 214117 2/5/17 2/4/17

Screening Result Result Result

Analyte Level (ug/L) (Mg/L) (Mg/L) (Mg/L)
Perfluorobutane sulfonate (PFBS) 402 0.11 0.014J 12
Perfluorooctanoic acid (PFOA) 0.07° 0.012J 0.027 0.50
Perfluorooctane sulfonate (PFOS) 0.07° 0.062 0.13 3.4
PFOA + PFOS 0.07° 0.074J 0.157 3.9

Bold values indicate analyte detected at concentration indicated. Shaded cells indicate analyte detected above screening level.
3EPA Regional Screening Level for tap water (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rsls-generic-
tables-November-2017).

b EPA, May 2016a. “Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”

CEPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.

Mg/l = micrograms per liter AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston GW = groundwater ID = identification
J=The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample.

U = The analyte was not detected above the reported sample quantification limit.

3.10 NORTH AUXILIARY AIRFIELD FOAM TEST AREA AND OLD C-141 (TRAINING) —AFFF AREA 8
3.10.1 Sample L ocations

To assess possible releases of PFAS at AFFF Area 8, three borings were installed on February 4 and 5,
2017. One was installed inside the tree line to the north in the location of the former pond, one was
installed next to the stormwater pond to the south of the former runways, and the third was installed to the
west of the former north/south runway, east of the first two borings. Surface soil, subsurface soil, and
groundwater samples were collected from all three locations. A surface water sample and sediment
sample were collected from the stormwater pond. Sample locations are shown on Figure 26 (Appendix
A).

3.10.2 Lithology

Thelithology at AFFF Area 8 (from ground surface) generally consists of silty sand (USCS — SM), silty
clay (USCS—CL), and sand (USCS — SP). The surficial water table was observed in the soil between
approximately 51 and 56.5 feet bgs. All borings were terminated within the Cretaceous age-Orangeburg
Group aquifer. Detailed boring logs are included in Appendix B.
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3.10.3 Groundwater Flow

Based on water levels from the temporary wells gauged on February 5, 2017, the uppermost water-
bearing zone in AFFF Area 8 ranged from 211.23 feet to 211.92 feet amsl as summarized in Appendix E.

Shallow groundwater flowed southwest as shown on Figure 26 (Appendix A).

3.10.4 Analytical Results

Surface Soil

Three primary surface soil samples (CHRTNO08-001-SS-001, CHRTNO08-002-SS-001, and CHRTNO8-
003-SS-001) and one duplicate surface soil sample (CHRTNO08-003-SS-901) were collected at AFFF
Area 8 at 6 inches bgs. PFBS was not detected in any of the samples. PFOA was detected in one sample
at 0.94 ug/kg, below the calculated RSL of 126 pg/kg. PFOS was detected in al three primary samples
and the duplicate at concentrations ranging from 2.6 pg/kg to 480 pg/kg, with the concentrationsin
CHRTNO08-003-SS-001 (470 pg/kg) and the duplicate (480 pg/kg) above the calculated RSL of 126

Mo/kg. Surface soil analytical results are shown in Table 32 and on Figure 27 (Appendix A).

Table 32 North Auxiliary Airfield Foam Test Areaand Old C-141 (Training) AFFF Area 8
Surface Soil Analytical Results

CHRTNO8-
CHRTNO8- | CHRTNO8- | CHRTNO8- | 003-SS-901
Sample|D | 001-SS-001 | 002-SS-001 | 003-SS-001 (dup)
Depth (feet) 0-05 0-05 0-05 0-05
Sample Date 2/4/17 2/5/17 2/5/17 2/5/17
Screening
Level Result Result Result Result
Analyte (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
Perfluorobutane sulfonate (PFBS) 130,000% 040U 0.36 U 40U 40U
Perfluorooctanoic acid (PFOA) 126° 0.20U 0.94 20U 20U
Perfluorooctane sulfonate (PFOS) 126° 2.6 36 470 480

Bold values indicate analyte was detected at concentration indicated.
3EPA Regional Screening Levels for Residential Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-

generic-tables-November-2017).

b Screening levels were calculated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/cdl_search). The RSL calculations are presented in Appendix F.
AFFF = agueous film forming foam

po/kg = micrograms per kilograms
dup = duplicate

sample

ID = identification
J=The anayte was positively identified; the associated numerical value is the approximate concentration of the analyte in the

SS = surface soil

U = The analyte was not detected above the reported sample quantification limit.

Subsurface Soil

Three primary subsurface soil samples (CHRTNO08-001-0S-053, CHRTNO08-002-S0O-050, and

CHRTN = Joint Base Charleston

CHRTNO08-003-0S-055) and one duplicate subsurface soil sample (CHRTNO08-003-S0-955) were
collected at AFFF Area 8 from 50 to 55 feet bgs. PFBS was detected in two primary samples and the
duplicate at estimated concentrations from 0.37 pg/kg to 3.6 pg/kg, below the RSL of 130,000 pg/kg.
PFOA was detected in one primary sample and the duplicate at estimated concentrations of 0.29 ug/kg
and 0.58 pg/kg, below the calculated RSL of 126 pg/kg. PFOS was detected in two primary samples and
the duplicate at concentrations ranging from an estimated 1.7 pg/kg to 22 pg/kg, below the calculated
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RSL of 126 pg/kg. Subsurface soil analytical results are shown in Table 33 and on Figure 27 (Appendix
A).

Table 33 North Auxiliary Airfield Foam Test Areaand Old C-141 (Training) AFFF Area 8
Subsurface Soil Analytical Results

CHRTNO8-
CHRTNO8- | CHRTNO8- | CHRTNO8- | 003-SO-955
Sample D | 001-SO-053 | 002-SO-050 | 003-SO-055 (dup)
Depth (feet) 52 -53 49-50 54 - 55 54 - 55
Sample Date 2/4/17 2/5/17 2/5/17 2/5/17
Screening
Level Result Result Result Result
Analyte (ng/kg) (ng/kg) (ng/kg) (ng/kg) (Hg/kg)
Perfluorobutane sulfonate (PFBS) 130,0002 0.39U 0.37J 3.6J 201J
Perfluorooctanoic acid (PFOA) 126° 0.19U 0.19U 0.58J 0.29J
Perfluorooctane sulfonate (PFOS) 126° 0.39U 22 457 1.7J

Bold values indicate analyte was detected at concentration indicated.

3EPA Regional Screening Levels for Residential Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-
generic-tables-November-2017).

b Screening levels were calculated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/csdl_search). The RSL calculations are presented in Appendix F.

po/kg = micrograms per kilograms AFFF = agueous film forming foam

CHRTN = Joint Base Charleston dup = duplicate

ID = identification SO = subsurface soil

J=The anayte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample

U = The analyte was not detected above the reported sample quantification limit.

Soil Physiochemical Analyses

To provide basic soil parameter information, composite surface (CHRTNO08-005-SS-001) and subsurface
(CHRTNO8-005-S0-053) soil samples were collected at AFFF Area 8. The samples were submitted for
analysis of pH, TOC, percent solids, and grainsize. The physiochemical laboratory data sheets and
summary table areincluded in Appendix D.

Groundwater

Three primary groundwater samples (CHRTNO08-001-GW-055, CHRTN08-002-GW-050, and
CHRTNO08-003-GW-055) and one duplicate sample (CHRTNO08-002-GW-950) were collected at AFFF
Area 8. PFBS was detected in all three primary samples and the duplicate at concentrations from 0.033
po/L to 4.2 ug/L, al below the RSL of 40 pg/L. PFOA was detected in two primary samples and the
duplicate at concentrations ranging from 0.21 pg/L to 0.96 ug/L, al above the EPA HA of 0.07 pg/L.
PFOS was detected in al three primary samples and the duplicate at concentrations from an estimated
0.0064 ug/L to 6.8 pg/L ; two primary samples and the duplicate were above the EPA HA of 0.07 pg/L.
The combined PFOA and PFOS concentrations ranged from 0.0064 pg/L to 7.02 ug/L ; two primary
samples and the duplicate were above the EPA HA of 0.07 pg/L. Groundwater analytical results are
shown in Table 34 and on Figure 28 (Appendix A).

Sediment

One sediment sample (CHRTNO08-004-SD-001) was collected from AFFF Area 8. PFBS and PFOA were
not detected. PFOS was detected at 5.7 ug/kg, below the calculated RSL of 126 pg/kg. Sediment
analytical results are summarized in Table 35 and shown on Figure 27 (Appendix A).
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Table 34 North Auxiliary Airfield Foam Test Areaand Old C-141 (Training) AFFF Area 8
Groundwater Analytical Results

CHRTNOS-
CHRTNOS- CHRTNO8- 002-GW-950 CHRTNO8-
SampleID | 001-GW-055 002-GW-050 (dup) 003-GW-055
Depth (ft) 55 50 50 55
Sample Date 2/5/17 2/5/17 2/5/17 2/5/17
Screening Result Result Result Result
Analyte Level (ug/L) (Mg/L) (Mg/L) (Mg/L) (Mg/L)
Perfluorobutane a
sulfonate (PFBS) 40 0.033 0.75 0.68 4.2
Perfluorooctanoic acid b
(PFOA) 0.07 0.014U 0.22 0.21 0.96
Perfluorooctane b
sulfonate (PFOS) 0.07 0.0064 J 6.8 5.1 4.0
PFOA + PFOS 0.07¢ 0.0064 J 7.02 531 4.96

Bold values indicate analyte detected at concentration indicated. Shaded cells indicate analyte detected above screening level.
3EPA Regional Screening Level for tap water (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rsls-generic-

tables-November-2017)

b EPA, May 2016a. “Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”
CEPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.
AFFF = aqueous film forming foam

dup = duplicate

Ho/L = micrograms per liter
CHRTN = Joint Base Charleston
GW = groundwater

D = identification

J=The anayte was positively identified; the associated numerical value is the approximate concentration of the analyte in the

sample.

U = The analyte was not detected above the reported sample quantification limit.

Table 35 North Auxiliary Airfield Foam Test Area and Old C-141 (Training)
AFFF Area 8 Sediment Analytical Results

SampleID | CHRTNO08-004-SD-001
Depth (feet) 0-0.5
Sample Date 2/3/17
Analyte Screening Level (uo/kg) Result (ug/kg)
Perfluorobutane sulfonate (PFBS) 130,0002 0.48U
Perfluorooctanoic acid (PFOA) 126° 0.24U
Perfluorooctane sulfonate (PFOS) 126° 5.7

Bold values indicate analyte detected at concentration indicated.
3EPA Regional Screening Levels for Residentia Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-

generic-tables-November-2017).

b Screening levels were calculated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/csl_search). The RSL calculations are presented in Appendix F.

pg/kg = micrograms per kilograms
CHRTN = Joint Base Charleston

AFFF = aqueous film forming foam
ID = identification

SD = sediment

J=The anayte was positively identified; the associated numerical value is the approximate concentration of the analyte in the

sample.

U = The analyte was not detected above the reported sample quantification limit.
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Surface Water

One surface water sample (CHRTNO08-004-SW-001) was co-located with the sediment sample. PFBS was
detected at an estimated 0.013 pg/L, below the RSL of 40 pg/L. PFOA was detected at 0.025 pg/L, below
the EPA HA of 0.07 pg/L. PFOS was detected at 0.38 pg/L, above the EPA HA of 0.07 pg/L. The
combined PFOA and PFOS concentration was 0.405 pug/L, above the EPA HA of 0.07 pg/L. Surface
water analytical results are shown in Table 36 and on Figure 28 (Appendix A).

Table 36 North Auxiliary Airfield Foam Test Area and Old C-141 (Training)
AFFF Area 8 Surface Water Analytical Results

SampleID | CHRTNO08-004-SW-001
Sample Date 2/3/17
Analyte Screening Level (uo/L) Result (no/L)
Perfluorobutane sulfonate (PFBS) 402 0.013J
Perfluorooctanoic acid (PFOA) 0.07° 0.025
Perfluorooctane sulfonate (PFOS) 0.07° 0.38
PFOA + PFOS 0.07¢ 0.405

Bold values indicate analyte detected at concentration indicated. Shaded cells indicate analyte detected above screening level.
3EPA Regional Screening Level for tap water (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rsls-generic-
tables-November-2017).

b EPA, May 2016a. “Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”

CEPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.

Ho/L = micrograms per liter AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston ID = identification SW = surface water
J=The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample

U = The analyte was not detected above the reported sample quantification limit.

3.10.5 Conclusions

Three primary and one duplicate surface soil samples, three primary and one duplicate subsurface soil
samples, three primary and one duplicate groundwater samples, one sediment sample, and one surface
water sample were collected from AFFF Area 8. PFBS was detected in the subsurface soil samplesand
PFOA was detected in surface and subsurface soil samples at concentrations below the RSLs. PFOS was
detected in surface soil, subsurface soil, and sediment samples, with the concentrations in one surface soil
sample and the duplicate above the calculated RSL of 126 pg/kg. PFBS, PFOA, and PFOS were detected
in the groundwater and surface water samples. PFOA was above the EPA HA of 0.07 pg/L intwo
primary groundwater samples and the duplicate. PFOS was above the EPA HA of 0.07 pg/L intwo
primary groundwater samples, the duplicate sample, and the surface water sample. The combined PFOA
and PFOS concentration was above the EPA HA of 0.07 pg/L in two primary groundwater samples, the
duplicate, and the surface water sample. Therefore, concentrations of PFAS above screening levelsin the
subsurface soil and sediment have not been confirmed at AFFF Area 8; however, concentrations of PFAS
above screening levelsin the surface soil, groundwater, and surface water have been confirmed at AFFF
Area8.
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3.11 FTO010(NORTH AUXILIARY AIRFIELD FIRE TRAINING AREA) —AFFF AREA 9
3.11.1 Sample L ocations

To assess possible releases of PFAS at Area 9, three borings were installed in atriangle within the
footprint of the former FTA on February 5 and 6, 2017. Surface soil, subsurface soil, and groundwater
samples were collected from al three locations. No surface water bodies were in the immediate vicinity
of the site. The sample locations are shown on Figure 29 (Appendix A).

3.11.2 Lithology

Thelithology at AFFF Area 9 (from ground surface) generally consists of silt (USCS—OL), silty sand
(USCS—SM), sand (USCS - SP), sandy clay (USCS— CL), and clayey sand (USCS — SC). The surficia
water table was observed in the soil between approximately 19.5 and 26 feet bgs. All borings were
terminated within the Cretaceous age-Orangeburg Group aquifer. Detailed boring logs areincluded in
Appendix B.

3.11.3 Groundwater Flow

Based on water levels from the temporary wells gauged on February 6, 2017, the uppermost water-
bearing zone in AFFF Area 9 was detected at elevations ranging from 275.64 feet to 269.39 feet amd as
summarized in Appendix E. Shallow groundwater flowed northeast as shown on Figure 29 (Appendix A).

3.11.4 Analytical Results

Surface Sail

Three surface soil samples (CHRTN09-001-SS-001, CHRTNO09-002-SS-001, and CHRTN09-003-SS-
001) were collected from AFFF Area 9 at 6 inches bgs. PFBS was not detected in any samples. PFOA
was detected in one sample at an estimated concentration of 0.18 ug/kg, below the calculated RSL of 126
po/kg. PFOS was detected in all three samples at concentrations ranging from an estimated 0.32 g/kg to
1.8 ug/kg, below the calculated RSL of 126 pg/kg. Surface soil analytical results are shown in Table 37
and on Figure 30 (Appendix A).

Subsurface Soil

Three subsurface soil samples (CHRTN09-001-SO-025, CHRTN09-002-SO-020, and CHRTN09-003-
SO-018) were collected from AFFF Area 9 from 17 to 25 feet bgs. PFBS, PFOA, and PFOS were not
detected. Subsurface soil analytical results are shown in Table 38 and on Figure 30 (Appendix A).

Soil Physiochemical Analyses

To provide basic soil parameter information, composite surface (CHRTN09-004-SS-001) and subsurface
(CHRTNO09-004-S0-023) soil samples were collected at AFFF Area 9. The samples were submitted for
analysis of pH, TOC, percent solids, and grainsize. The physiochemical laboratory data sheets and
summary table are included in Appendix D.
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Table 37 FT010 (North Auxiliary Airfield Fire Training Area) AFFF Area 9
Surface Soil Analytical Results

CHRTNO9- CHRTNO9- CHRTNO9-

Sample D | 001-SS-001 002-SS-001 003-SS-001
Depth (feet) 0-0.5 0-0.5 0-0.5
Sample Date 2/5/17 2/6/17 2/6/17

Screening Level
Analyte (ng/kg) Result (ug/kg) | Result (ug/kg) | Result (ng/kg)
Perfluorobutane sulfonate (PFBS) 130,0002 0.37U 0.35U 0.35U
Perfluorooctanoic acid (PFOA) 126° 0.19U 017U 0.18J
Perfluorooctane sulfonate (PFOS) 126° 18 0.32J 1.0

Bold values indicate analyte was detected at concentration indicated.

3EPA Regional Screening Levels for Residentia Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-
generic-tables-November-2017)

b Screening levels were cal culated using the EPA regional screening level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/cd_search). The RSL calculations are presented in Appendix F.

pg/kg = micrograms per kilograms AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston ID = identification SS = surface soil
J=The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample

U = The analyte was not detected above the reported sample quantification limit

Table 38 FT010 (North Auxiliary Airfield Fire Training Area) AFFF Area9
Subsurface Soil Analytical Results

CHRTNO9- | CHRTNO09- | CHRTNO9-

Sample|D | 001-SO-025 | 002-SO-020 | 003-SO-018
Depth (feet) 24 - 25 19-20 17-18
Sample Date 2/6/17 2/6/17 2/6/17
Screening L evel Result Result Result
Analyte (ug/kg) (ng/kg) (ug/kg) (ng/kg)
Perfluorobutane sulfonate (PFBS) 130,0002 0.40U 0.44 U 0.48U
Perfluorooctanoic acid (PFOA) 126° 0.20U 0.22U 0.24U
Perfluorooctane sulfonate (PFOS) 126° 0.40U 0.44 U 0.48U

Bold values indicate analyte was detected at concentration indicated.

3EPA Regional Screening Levels for Residentia Soil (November 2017) (https.//www.epa.gov/risk/regional-screening-levels-rds-
generic-tables-November-2017)

b Screening levels were cal culated using the EPA regional screening level Calculator (https.//epa-prgs.ornl.gov/cgi-
bin/chemicals/cd_search). The RSL calculations are presented in Appendix F.

pg/kg = micrograms per kilograms AFFF = aqueous film forming foam

CHRTN = Joint Base Charleston ID = identification SO = subsurface soil

U = The analyte was not detected above the reported sample quantification limit.

Groundwater

Three groundwater samples (CHRTN09-001-GW-025, CHRTN09-002-GW-023, and CHRTN09-003-
GW-025) were collected from AFFF Area 9. PFBS was in two samples at estimated concentrations of
0.0071 pg/L and 0.0073 pg/L, both below the RSL of 40 pg/L. PFOA wasin one sample at an estimated
concentration of 0.013 pg/L, below the EPA HA of 0.07 pg/L. PFOS was in all samples at concentrations
ranging from an estimated 0.0052 pg/L to 0.043 pg/L, all below the EPA HA of 0.07 pg/L. The combined
estimated PFOA and PFOS concentration ranged from an 0.0052 pg/L to 0.056 pg/L, al below the EPA
HA of 0.07 pg/L. Groundwater analytical results are shown in Table 39 and on Figure 31 (Appendix A).
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Table 39 FT010 (North Auxiliary Airfield Fire Training Area) AFFF Area 9

Groundwater Analytical Results

CHRTNOO- CHRTNO9- CHRTNOO-
SampleID | 001-GW-025 002-GW-023 003-GW-025
Depth (feet) 25 23 25
Sample Date 2/6/17 2/6/17 2/6/17
Screening
Analyte Level (ug/L) Result (pg/L) Result (ug/L) Result (ug/L)
Perfluorobutane sulfonate (PFBS) 407 0.0073J 0.0070 U 0.0071J
Perfluorooctanoic acid (PFOA) 0.07° 0.014U 0.014U 0.013J
Perfluorooctane sulfonate (PFOS) 0.07° 0.0052 J 0.0099J 0.043
PFOA + PFOS 0.07¢ 0.0052 J 0.0099J 0.056 J

Bold values indicate analyte detected at concentration indicated.
3EPA Regional Screening Level for tap water (November 2017) (https://www.epa.gov/risk/regional-screening-level s-rsls-generic-

tables-November-2017)

b EPA, May 2016a. “Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” and EPA, May 2016b. “Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).”
CEPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.
AFFF = agueous film forming foam

GW = groundwater
J=The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the

Ho/L = micrograms per liter
CHRTN = Joint Base Charleston

sample

U = The analyte was not detected above the reported sample quantification limit

3.11.5 Conclusions

ID = identification

Three surface soil samples, three subsurface soil samples, and three groundwater samples were collected
from AFFF Area 9. PFBS was not in any of the soil samples. PFOA and PFOS were in the surface soil
samples at concentrations below RSLs. Subsurface soil did not show any concentrations above laboratory
detection limits. PFBS, PFOA, PFOS, and combined PFOA and PFOS were in the groundwater samples
at concentrations below screening levels. Therefore, concentrations of PFAS above screening levelsin the
soil and groundwater have not been confirmed at AFFF Area 9.

3.12 INVESTIGATION-DERIVED WASTE

The USAF has awarded a separate contract to others for the removal and proper disposal of soil and water
investigation-derived waste generated during this SI. Waste soil and water were placed in Department of
Transportation-approved steel drums (three drums of soil and two drums of water). The drums at JBCA
are staged near Buildings B692 and B697, and drums at NAAF are staged near the Fire Station. A
representative sample was collected from each media, submitted to CT Laboratories, and analyzed for
PFAS, total petroleum hydrocarbons, toxicity (using the Toxicity Characteristic Leaching Procedure
[TCLP] for thefull TCLP list of analytes), flashpoint, pH, cyanide, and sulfide. These analytical results
have been submitted to the USAF electronically.

Construction waste — such as paper, plastic, trash, and personal protective equipment —was placed in
plastic garbage bags and placed in an on-site dumpster for disposal
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4.0 GROUNDWATER PATHWAY

JBCA is approximately 16 miles northwest of Charleston Harbor and the Atlantic Ocean in the Lower
Atlantic Coastal Plain physiographic province. NAAF is approximately 85 miles northwest of JBCA in
the Upper Atlantic Coastal Plain physiographic province. The Coastal Plain physiographic province of
South Carolina consists of awedge of sediments that thicken from the Fall Line (a geomorphic region
commonly found along the eastern coast of the United States, where an abrupt change in stream gradient
resultsin waterfalls and/or rapids), near the middle of the state, to the coast. Near Charleston, the
sediment is more than 3,000 feet thick. The topography of the Base is nearly flat. Surface elevations range
from 15 feet amsl along the southern edge of the Base to 45 feet amdl at the northern edge of the Base
(Haliburton, June 1995).

The underlying sedimentary rocks and unconsolidated sediments are of Tertiary and Quaternary Age. A
thin veneer of Holocene/ Pleistocene beach deposits overlies the deeper Tertiary Age rocksthat are
underlain in turn by the Cretaceous Age basement rocks of the Coastal Plain. High-energy depositional
environments — such as barrier island, beach, or tidal facies — are characterized by coarse-grained or sand-
dominated deposits. Relatively lower-energy depositional environments, such as marshes or mud flats, are
usually associated with fine-grained, clay-dominated deposits or lithologies. Because of the fluctuations
in sealevel in response to glaciation and interglacial melting, these depositional environments were
periodically changing, resulting in interbedded sands and clays. The shallowest Tertiary unit underlying
the areaisthe Cooper Formation, which is approximately 40 feet bgs at JBCA and regionally serves as a
confining unit in the Charleston area (Halliburton, June 1995). Figure 32 (Appendix A) presentsa
generalized hydrogeol ogic column of the JBCA area.

The shallow subsurface geology consists of sand with some silt, intermittent clay, and clay stringers of
the Ladson Formation. The clay stringers often contain silt and are discontinuous across the area of
interest. Clay content increases with depth, especially near the contact with the underlying Cooper Marl.
The Cooper Marl is characterized by olive silt and clay with some disseminated phosphate grainsand is
encountered in monitoring well borings between 35 and 43 feet bgs. Shallow groundwater exists at depths
of lessthan 10 feet bgs over most of JBCA (Halliburton, June 1995).

Joint Base Charleston has no drinking water wells. IBCA and most of Charleston County obtain their
public water supply from the Charleston Commission of Public Works. The water supply system contains
three upstream water intakes that are on the Edisto River (approximately 25 miles northwest of JBCA), on
Goose Creek Reservoir (approximately 2 miles northeast of JBCA), and on Foster Creek (approximately
8 miles north of JBCA).

During the SI, groundwater flow at JBCA was to the west/southwest and groundwater flow at NAAF was
to the southeast. As part of the SI, available well records were reviewed to determine if drinking water
wells (domestic or public supply) were within 4 miles of JBCA and to determine if any of the wells are
downgradient from each AFFF area. Resources used were
¢ the Environmental Data Resources, Inc. (EDR) report dated November 5, 2015 (included in the
PA only for JBCA, not NAAF),
¢ the South Carolina Watershed Atlas (https://gis.dhec.sc.gov/watersheds),
¢ the South Carolina Department of Health and Environmental Control (SCDHEC) Well Inventory
(http://dnr.sc.gov/water/hydro/WellRecords/| ocatewel |s/index.html),
o thecity of Orangeburg, South Carolina, Department of Public Utilities, and
o thetown of North, South Carolina, Department of Public Utilities.
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SCDHEC issued the wells an identification code (County-Number ID [CO-NUM]), which has been used
to identify the wellsin the following discussion. The wells are in Charleston County (CHN), Dorchester
County (DOR), and Orange County (ORG).

o ThePA previoudly reported that 13 water wells were identified in the EDR report to the west/
southwest (downgradient) of JBCA within 4 miles. Upon further evaluation, only six wells are
used for drinking water purposes within 4 miles of JBCA. They are CHN-213, CHN-298, CHN-
912, and CHN-96 to the north/northwest; DOR-366 to the west; and CHN-503 to the southwest.
These permitted water wells range from 300 to 610 feet bgs, below the Cooper Formation
(approximately 40 feet bgs), the confining unit in the area (CH2M Hill, January 2016).

e Thecity of Orangeburg, South Carolina, confirmed its main water supply is obtained from the
Edisto River from intakes approximately 1.5 miles north of the water treatment plant. Orangeburg
also confirmed there are two public supply wellsthat are used infrequently. One public water
supply well is near the intersection of Neese Highway and Rivers Turn Road, and one is southeast
of the intersection of Calvary Church Road and Willard Road; both are more than 7 miles
southeast or southwest of NAAF.

¢ Thetown of North, South Carolina, confirmed its drinking water is obtained from public supply
wells (groundwater sources) approximately 2 miles northeast (ORG-373 [Bull Swamp Rural
Water Well 1]) and 2 miles northwest (ORG-252 [ Town of North Well 1], ORG-359 [Town of
North Well 2], and ORG-374 [Bull Swamp Rural Water Well 2]) from NAAF ranging in depth
from 255 to 267 feet bgs and set within a confined aquifer. Additional wells within 4 miles of
NAAF are ORG-24 to the southwest; ORG-37 and ORG-78 to the west; ORG-488 to the north;
and ORG-36, ORG-39, ORG-46, ORG-86, and ORG-523 to the east. These wells range in depth
from 121 to 206 feet bgs. They are aso below a confining unit approximately 50 to 70 feet bgsin
the area and within a confined aquifer (Gordon Aquifer).

A table summarizing the well information and maps showing the well locations isincluded in Appendix
G. Specific groundwater pathways for each AFFF area are discussed in Sections 4.1 through 4.9. PFBS
was not detected above screening levelsin any groundwater samples and will not be discussed. PFOA,
PFOS, and combined PFOA and PFOS were detected in the groundwater above screening levels and are
discussed in Sections 4.1 through 4.9.

41 SoLID WASTE MANAGEMENT UNIT 55 (FT003, FIRE PROTECTION TRAINING AREA 3) —AFFF
AREA 1

Shallow groundwater has been impacted by use of AFFF during training exercises at AFFF Area 1. PFOA
wasin all three primary samples and the duplicate sample at concentrations ranging from 37 pg/L to 790
pg/L, above the EPA HA of 0.07 pg/L. PFOSwas in al three primary samples and the duplicate at
concentrations ranging from 54 pg/L to 360 ug/L, above the EPA HA of 0.07 ug/L. The combined PFOA
and PFOS concentrationsin the primary samples and the duplicate ranged from 91 pg/L to 1,150 pg/L,
above the EPA HA of 0.07 pg/L.

Based on water levels gauged on February 3, 2017, shallow groundwater €l evations ranged from 27.29
feet to 29.16 feet amdl, and groundwater flowed to the west/southwest. However, historical groundwater
flow at this AFFF area has been to the south/southwest toward the residential area.

There is no immediate threat to public water supply wells or private drinking water sources from PFOA -,
PFOS-, or combined PFOA and PFOS-impacted groundwater at AFFF Area 1. JBCA has no drinking
water wells, water is obtained from the Charleston Commission of Public Works. Goose Creek Reservoir
is approximately 2.5 miles north (upgradient) of AFFF Area 1. The areais a mostly wooded lot in the
eastern corner of JBBCA. A residential areais approximately 0.1 mile to the south and downgradient to
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crossgradient from the investigation area. One drinking water supply well (CHN-503 for domestic use at
380 feet bgs) is approximately 2.75 miles southwest (down gradient) and set below a confining unit.

Although groundwater results showed concentrations of PFOS and PFOA above the EPA HAs at AFFF
Areal, the groundwater pathway isincomplete. There is one potable well within 4 miles downgradient;
however, the well is set below a confining unit

4.2 SOLID WASTE MANAGEMENT UNIT 52 (AT551, CURRENT FIRE TRAINING AREA) —AFFF
AREA 2

Shallow groundwater has been impacted by use of AFFF during training exercises at AFFF Area 2. PFOA
was in all four samples at concentrations ranging from 0.17 pg/L to 0.89 pg/L, above the EPA HA of 0.07
po/L. PFOSwasin all four samples at concentrations ranging from 0.18 pg/L to 24 pg/L, which were
above the EPA HA of 0.07 pg/L. The combined PFOA and PFOS concentrations exceeded the EPA HA
of 0.07 pg/L and ranged from 0.35 pg/L to 24.89 pg/L.

Temporary wells were gauged on February 2, 2017, and monitoring wells were gauged on February 8,
2017. Shalow groundwater elevations ranged from 20.54 feet to 24.27 feet amdl. Shallow groundwater
flow direction was not determined; however, historical flow direction has been to the south/southwest.

There is no immediate threat to public water supply wells or private drinking water sources from PFOA -,
PFOS-, or combined PFOA- and PFOS-impacted groundwater at AFFF Area 2. The areais surrounded by
woods to the west, east, and south and bordered by South Davis Road to the north. JBCA has no drinking
water wells; water is obtained from the Charleston Commission of Public Works. Goose Creek Reservoir
is approximately 3.3 miles northeast (upgradient) of AFFF Area 2. One drinking water well (CHN-503
for domestic use at 380 feet bgs) is approximately 1.5 miles southwest (downgradient) and set below a
confining unit. The closest residential areais upgradient to crossgradient from AFFF Area2. A JBCA
housing areais approximately 0.3 mile to the west (CH2M Hill, January 2016).

Although groundwater results showed concentrations of PFOS and PFOA above the EPA HAs at AFFF
Area 2, the groundwater pathway isincomplete. There is one potable well within 4 miles downgradient;
however, the well is set below a confining unit

4.3 BUILDING 570—-AFFF AREA 3

Shallow groundwater has been impacted by use of AFFF at AFFF Area 3. PFOA wasin al three samples
at concentrations from 0.020 pg/L to 0.24 pg/L, and two of the three samples were above the EPA HA of
0.07 pg/L. PFOSwasin al three samples at concentrations from 0.49 pg/L to 6.7 pg/L, all above the
EPA HA of 0.07 ug/L. The combined PFOA and PFOS concentrations ranged from 0.51 pg/L to 6.94
po/L, al above the EPA HA of 0.07 pg/L.

Based on water levels gauged on February 7, 2017, shallow groundwater elevations ranged from 30.44
feet to 31.30 feet amdl, and groundwater flowed west/southwest.

There is no immediate threat to public water supply wells from PFOA- or PFOS- impacted groundwater
at AFFF Area 3. JBCA has no drinking water wells; water is obtained from the Charleston Commission
of Public Works. Goose Creek Reservoir is approximately 2.6 miles northeast (upgradient) of AFFF Area
3. The closest drinking water well to AFFF Area 3 (CHN-213 for domestic use at 300 feet bgs) is
approximately 1.1 miles to the northeast. The closest downgradient drinking water well (CHN-503 for
domestic use at 380 feet bgs) is approximately 2.45 miles southwest and set below a confining unit. A
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second drinking water well (DOR-366 for domestic use and screened at 139 to 360 feet bgs) is
approximately 4.1 miles west (downgradient) and set below a confining unit. The closest residential area
is upgradient to crossgradient from AFFF Area 3, approximately 0.8 mile to the east (CH2M Hill, January
2016).

Although groundwater results showed concentrations of PFOS and PFOA above the EPA HAs at AFFF
Area 3, the groundwater pathway isincomplete. There are potable wells within 4 miles downgradient;
however, the wells are set below a confining unit.

4.4 2005 PRIVATE PLANE CRASH AREA —AFFF AREA 4

Shallow groundwater has been impacted by use of AFFF at the 2005 plane crash location at AFFF Area 4.
PFOA was in two primary samples and the duplicate at concentrations ranging from an estimated 0.017
pg/L to 0.025 pg/L, below the EPA HA of 0.07 pg /L. PFOS was in two primary samples and the
duplicate at concentrations ranging from 0.044 pg/L to 0.21 pg/L ; one primary sample and the duplicate
were above the EPA HA of 0.07 ug/L. The combined PFOA and PFOS concentration in two primary
samples and the duplicate ranged from an estimated 0.061 pg/L to 0.235 pg/L ; one primary sample and
the duplicate were above the EPA HA of 0.07 ug/L.

Groundwater samples were collected using an SP-16 sampler, so groundwater levels could not be
obtained. Therefore, current groundwater flow direction has not been determined for AFFF Area 4
although historical groundwater flow direction has been estimated to the southwest. Groundwater was
observed in the soil during drilling at approximately 7.5 feet bgs.

There is no immediate threat to public water supply wells from PFOS- or PFOA -impacted groundwater at
AFFF Area 4. JBCA has no drinking water wells; water is obtained from the Charleston Commission of
Public Works. Goose Creek Reservoir is approximately 3 miles northeast (upgradient) of AFFF Area 4.
One downgradient drinking water well (CHN-503 for domestic use at 380 feet bgs) is approximately 2
miles southwest and set below a confining unit. The closest residential areais upgradient from AFFF
Area 4, approximately 0.9 mile east (CH2M Hill, January 2016).

Although groundwater results showed concentrations of PFOS and PFOA above the EPA HAs at AFFF
Area 4, the groundwater pathway isincomplete. Thereis one potable well within 4 miles downgradient;
however, the well is set below a confining unit.

45 OUTFALL 003—AFFF AREA S

Shallow groundwater has not been impacted by AFFF entering Outfall 003 at AFFF Area 5. Estimated
concentrations of PFOA, PFOS, and combined PFOA and PFOS were below the EPA HA of 0.07 pg/L.

Groundwater samples were collected using an SP-16 sampler, so groundwater levels could not be
obtained. Therefore, groundwater flow direction was not determined for AFFF Area 5 although the
historical groundwater flow direction has been estimated to the southeast. Groundwater was observed in
the soil during drilling at approximately 3.5 feet bgs. There are no downgradient drinking water wells.

Based on shallow groundwater results for AFFF Area5, the groundwater pathway isincomplete.
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4.6 NORTH AUXILIARY AIRFIELD FIRE STATION —AFFF AREA 6

Shallow groundwater has been impacted by use of AFFF at AFFF Area 6. PFOA wasin all three samples
at concentrations ranging from 0.10 pg/L to 2.6 pg/L, all above the EPA HA of 0.07 pg/L. PFOSwasin
all three samples at concentrations ranging from 1.7 pg/L to 85 pg/L, all above the EPA HA of 0.07 ug/L.
The combined PFOA and PFOS concentration in the three samples ranged from 1.84 pg/L to 87.6 ug/L,
all above the EPA HA of 0.07 pg/L.

Based on water levels from the temporary wells gauged on February 4, 2017, shallow groundwater
elevations ranged from 272.39 feet to 272.73 feet amsl, and groundwater flowed southeast toward the
North Fork Edisto River.

The potential threat to public water supply wells from PFOA- or PFOS-impacted groundwater at AFFF
Area6islow. The closest drinking water well to AFFF Area 6 (public supply well ORG-36 at 174 feet
bgs) is approximately 1 mile to the northeast (sidegradient) and set within a confined aquifer. There are
two public supply wells (ORG-39 at 130 feet bgs and ORG-46 at 206 feet bgs) approximately 1.2 miles
southeast (downgradient) of AFFF Area 6 and set within a confined aguifer. The town of North, South
Caraling, isto the northwest (upgradient) and obtains drinking water from public supply wells
(groundwater sources) approximately 2.5 miles northeast (upgradient) and 2 to 3 miles northwest
(upgradient) of AFFF Area 6. According to SCDHEC and the South Carolina Watershed Atlas database,
these wells range in depth from 255 to 267 feet bgs and are within a confined aquifer. JBCA
Bioenvironmental office has sampled the drinking water at NAAF Fire Station for AFFF compounds, and
results have not shown any concentrations above the EPA HA.

The North Fork Edisto River, approximately 1.3 miles south of AFFF Area 6 (crossgradient to
downgradient) forms the southern border of NAAF. Bull Swamp Creek is approximately 1.5 miles east
(crossgradient) of AFFF Area 6 (associated wetlands begin approximately 1.4 miles east of the area).
Both of these water bodies are part of the North Edisto River System, the potable water supply for the
town of Orangeburg, South Carolina, approximately 15 miles southeast. The water intake for Orangeburg
from the river is approximately 19 river miles downstream to the southeast of AFFF Area 6.

Based on shallow groundwater results, PFOS and PFOA are above EPA HAsin the groundwater around
thefire station. The North Fork Edisto River is approximately 1.3 miles south (downgradient) of AFFF
Area 6, isadrinking water source for Orangeburg, South Carolina, and the water intake from theriver is
approximately 19 river miles downstream. Although groundwater could release to theriver, it isunlikely
that human receptors could be impacted by groundwater from AFFF Area 6 because the distance to the
water intake is more than 15 river miles downstream. Therefore, the groundwater pathway is incomplete.

4.7 NORTH AUXILIARY AIRFIELD PUMPHOUSE —FOAM TRUCK FLUSH AREA —AFFF AREA 7

Shallow groundwater has been impacted by use of AFFF during flushing exercises at AFFF Area 7.
PFOA wasin al three samples at concentrations ranging from an estimated 0.012 pg/L to 0.50 pg/L ; one
sample was above the EPA HA of 0.07 pg/L. PFOSwasin al three samples at concentrations ranging
from 0.062 pg/L to 3.4 pg/L ; two samples were above the EPA HA of 0.07 ug/L. The combined PFOA
and PFOS concentration ranged from an estimated 0.074 pg/L to 3.9 pg/L ; al three were above the EPA
HA of 0.07 pg/L.

Based on water levels from the temporary wells gauged on February 4, 2017, shallow groundwater
elevations ranged from 275.45 feet to 275.88 feet amsl, and groundwater flowed southeast toward the
North Fork Edisto River.
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The potentia threat to public water supply wells from PFOA-, PFOS-, or combined PFOA and PFOS-
impacted groundwater at AFFF Area 7 islow. The closest drinking water well to AFFF Area 7 (public
supply well ORG-36 at 174 feet bgs) is approximately 0.7 mile northeast (sidegradient) and set within a
confined aquifer. There are two public supply wells (ORG-39 at 130 feet bgs and ORG-46 at 206 feet
bgs) owned by the USAF approximately 1.1 miles southeast (downgradient) of AFFF Area 7 and set
within a confined aquifer. The town of North, South Carolina, is northwest (upgradient) and obtains
drinking water from public supply wells (groundwater sources) ranging in depth from 172 to 481 feet bgs
within a confined aquifer. These wells are approximately 2 miles northeast (crossgradient) and 2 miles
northwest (upgradient) of AFFF Area 7.

The North Fork Edisto River, approximately 1.6 miles south (crossgradient to downgradient) of AFFF
Area 7 (associated wetlands begin approximately 1.3 miles south of the ared), forms the southern border
of NAAF. Bull Swamp Creek is approximately 1.25 miles east (crossgradient) of AFFF Area 7
(associated wetlands begin approximately 1.15 miles east of the area). Both of these water bodies are part
of the North Edisto River System, the potable water supply for the town of Orangeburg, South Carolina,
approximately 14.5 miles southeast (downgradient) of AFFF Area 7. The water intake for Orangeburg
from theriver is approximately 19.5 miles downstream to the southeast of AFFF Area 7.

Based on shallow groundwater results, AFFF congtituents are in the groundwater around the pump house.
The North Fork Edisto River, approximately 1.6 milesto the south (crossgradient to downgradient) of
AFFF Area 7, isadrinking water source for Orangeburg, South Carolina, and the water intake from the
river is approximately 19.5 river miles downstream. Although impacted groundwater could release to the
river, it is unlikely that human receptors could be impacted by groundwater from AFFF Area 7 because
the distance to the water intake is more than 15 river miles downstream. Therefore, the groundwater
pathway isincomplete.

4.8 NORTH AUXILIARY AIRFIELD FOAM TEST AREA AND OLD C-141 (TRAINING) —AFFF AREA 8

Shallow groundwater has been impacted by use of AFFF during testing exercises at AFFF Area 8. PFOA
was in two primary samples and the duplicate at concentrations ranging from 0.21 pg/L to 0.96 pg/L, al
above the EPA HA of 0.07 pg/L. PFOSwas in all three primary samples and the duplicate at
concentrations ranging from an estimated 0.0064 pg/L to 6.8 pg/L ; two primary samples and the
duplicate were above the EPA HA of 0.07 pg/L. The combined PFOA and PFOS concentrations ranged
from an estimated 0.0064 pg/L to 7.02 pg/L ; two primary samples and the duplicate were above the EPA
HA of 0.07 ug/L.

Based on water levels from the temporary wells gauged on February 5, 2017, shallow groundwater
elevations ranged from 211.23 feet to 211.92 feet amsl, and groundwater flowed southwest toward the
North Fork Edisto River.

The potential threat to public water supply wells from PFOA- or PFOS-impacted groundwater at AFFF
Area8islow. The closest drinking water wellsto AFFF Area 8 (public supply well ORG-39 at 130 feet
bgs and public supply well ORG-46 at 206 feet bgs) are approximately 1.0 miles northeast (sidegradient)
of AFFF Area 8 and set within a confined aquifer. There are no downgradient drinking water wells. The
town of North, South Carolina, is northwest (crossgradient) and obtains drinking water from public
supply wells (groundwater sources) ranging from 172 to 481 feet bgs within a confined aquifer. The
aquifer is approximately 2.8 miles northeast (upgradient) and 2.7 miles northwest (crossgradient to
upgradient) of AFFF Area8.
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The North Fork Edisto River, approximately 0.7 miles south (crossgradient to downgradient) of AFFF
Area 8 (associated wetlands begin approximately 0.4 miles south of the area), forms the southern border
of NAAF. Bull Swamp Creek is approximately 1.6 miles east (upgradient) of AFFF Area 8 (associated
wetlands begin approximately 1.5 miles east of the ared). Both of these water bodies are part of the North
Edisto River System, the potable water supply for the town of Orangeburg, South Carolina,
approximately 14 miles southeast from AFFF Area 8. The water intake for Orangeburg from the river is
approximately 18.5 river miles downstream to the southeast of AFFF Area 8.

Based on shallow groundwater results, PFOS and PFOA are present at concentrations above EPA HAsIn
in the groundwater around the old foam test area. The North Fork Edisto River, approximately 0.7 miles
south (crossgradient to downgradient) of AFFF Area 8, is a drinking water source for Orangeburg, South
Carolina, and the water intake from the river is approximately 18.5 river miles downstream. Although
groundwater could release to theriver, it isunlikely that human receptors could be impacted by
groundwater from AFFF Area 8 because the distance to the water intake is more than 15 river miles
downstream. Therefore, the groundwater pathway is incompl ete.

49 FTO10(NORTH AUXILIARY AIRFIELD FIRE TRAINING AREA) —AFFF AREA 9

Shallow groundwater has not been impacted by use of AFFF during training exercises at AFFF Area 9.
The analytical results showed concentrations of PFOA, PFOS, and combined concentrations of PFOA and
PFOS were below the EPA HA of 0.07 ug/L.

Based on water levels from the temporary wells gauged on February 6, 2017, shallow groundwater
elevations ranged from 275.64 feet to 269.39 feet amgl, and groundwater flowed northeast toward Bull
Swamp Creek, approximately 1 mile east of AFFF Area 9.

The closest drinking water well to AFFF Area 9 (public supply well ORG-36 at 174 feet bgs) is
approximately 0.5 mile to the east (sidegradient/downgradient) and set within a confined aquifer. Two
public supply wells (ORG-86 at 168 feet bgs and ORG-373 at 255 feet bgs) are downgradient
approximately 1.6 and 1.9 miles northeast, respectively, of AFFF Area 9 and set within a confined
aquifer.

Based on shallow groundwater results, no AFFF constituents in the groundwater around the FTA are
above screening levels at AFFF Area 9. Therefore, the groundwater pathway for human receptorsis
incomplete.

5.0 SURFACE WATER PATHWAY

JBCA
Surface water drainage at JBCA from the approximately 3,500-acre watershed is controlled by unlined
and concrete-lined ditches and buried concrete pipes. Three mgjor channels drain the Base:
e Golf Course Creek, which dischargesinto Popperdam Creek, atributary of the Ashley River;
e Runway Creek, near Runway 03/21, atributary of the Ashley River; and
o A tributary of Turkey Creek near Runway 15/33, which discharges into Goose Creek, atributary
of the Cooper River.

The drainage divide on the Base is approximately parallel to Runway 15/33. Surface water east of
Runway 15/33 flows toward the Goose Creek Reservoir and the Cooper River, and surface water west of
Runway 15/33 flows toward Popperdam Creek and the Ashley River. Most of the small, unlined drainage
ditches are above the water table and are influent or losing streams. Conversely, the large streams (Golf
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Course Creek and Runway Creek) intersect the water table and are probably effluent or gaining streams
(Haliburton, June 1995).

Other surface water bodiesin the vicinity of JBCA include Goose Creek Reservoir and wetland areas.
Goose Creek Reservoir is about 2 miles northeast of the Base and supplies potable water to the area.
There are 25 isolated and/or adjacent, jurisdictional, freshwater wetlands at JBCA that cover 282 acres
(Halliburton, June 1995).

Specific surface water pathways for each AFFF area are discussed in Section 5.1 through Section 5.9.
PFBS was detected at AFFF Area 2, AFFF Area 3, AFFF Area 4, AFFF Area 5, AFFF Area 6, and AFFF
Area 8. However, it did not exceed the RSL at any of these areas and will not be discussed. PFOA, PFOS,
or combined PFOA and PFOS were in the surface water above screening levels and are discussed in
Section 5.1 through Section 5.9.

NAAF

NAAF is between the North Fork Edisto River and Bull Swamp Creek. The North Fork Edisto River
flows southeast along the southern edge of NAAF, which is within the 100-year floodplain. Bull Swamp
Creek is more than 2,000 feet east of NAAF and flows south. The North Fork Edisto River and Bulll
Swamp Creek converge southeast of NAAF to form the North Edisto River, which is used as the water
supply source for the city of Orangeburg, approximately 15 miles southeast of NAAF (SAIC, March
1989). According to the director of the Drinking Water Division of Orangeburg, the water intake from the
river is approximately 1 mile north of the water treatment plant in Orangeburg, which is approximately 18
river miles southeast of NAAF (Odom, Eric, personal communication, October 2017).

51 SoLID WASTE MANAGEMENT UNIT 55 (FT003, FIRE PROTECTION TRAINING AREA 3) —AFFF
AREA 1

SWMU 55 is at the east corner of the Base near South Aviation Avenue. Residential areas exist
approximately 0.1 mile to the south. Workers are within 1 mile, and wetlands are within 4 miles of the
location. Surface water is not typically present at SWMU 55, and no surface water samples were collected
during the SI. No on-Base storm drains or ditches are within the vicinity of SWMU 55. However, a
surface water drainage ditch is on private property approximately 400 feet due south of SWMU 55
adjacent to the Base boundary, and previous investigations have indicated that on-Base groundwater
discharges to the ditch. Goose Creek Reservoir is approximately 2.5 miles north (upgradient) of AFFF
Areal. No surface water intakes are adjacent to the surface water migration path within 15 miles
downstream of the location; however, several wetlands may be present, and local waterways can be used
for recreational fishing by residents of nearby communities (CH2M Hill, January 2016).

52 SOLID WASTE MANAGEMENT UNIT 52 (AT551, CURRENT FIRE TRAINING AREA) —AFFF
AREA 2

SWMU 52 iswest of the runway and south of South Davis Drive. Residential areas exist approximately
0.3 miles west. Workers are within 1 mile, and wetlands are within 4 miles of the location. Surface water
at SWMU 52 is directed to the lined pond adjacent to the area, and overflow goesto the lower-lying area
to the south. Surface water at SWMU 52 flows to the south/southwest, toward Outfall 001, a stormwater
feature that flows off-Base to the south. No storm drains or ditches are within the vicinity of SWMU 52,
and surface water drains to the surrounding subsurface or evaporates. The nearest water body is Ashley
River, 1.2 miles southwest (downgradient). Goose Creek Reservoir is approximately 3.3 miles northeast
(upgradient). No surface water intakes are adjacent to the surface water migration path within 15 miles
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downstream of the location; however, severa wetlands may be present, and residents of nearby
communities can fish in local waterways (CH2M Hill, January 2016).

One primary surface water sample and one duplicate sample were collected from the lower-lying area at
CHRTNO02-004. PFOA was detected in both samples at estimated concentrations below the EPA HA of
0.07 pg/L. PFOS was detected in both samples at an estimated 0.34 pg/L and 0.35 pg/L, above the EPA
HA of 0.07 pg/L. The estimated combined PFOA and PFOS concentrations were 0.371 pg/L and 0.407
pg/L, above the EPA HA of 0.07 pg/L.

Although PFOS and combined PFOS and PFOA are present at concentrations above EPA HAsin the
surface water at AFFF Area 2, the human exposure pathway is incomplete. No surface water intakes were
identified within 15 miles downstream.

5.3 BUILDING 570—-AFFF AREA 3

Building 570 is a hangar in the north part of the Base east of Building 610 (Base Supply). This portion of
the Base is developed with buildings, parking lots, and open grassy areas. Residential areas exist
approximately 0.8 mile east. Workers are within 1 mile, and wetlands are within 4 miles of the location.
Surface water flows into a storm drain inlet south of Building 570. The drain discharges into underground
piping that connects to a concrete-lined ditch. Water from the ditch discharges at Outfall 003 (AFFF Area
5) into an unnamed tributary of Popperdam Creek, then into Popperdam Creek, which flows into Ashley
River. No surface water intakes, downstream fisheries, or sensitive environments are adjacent to the
surface water migration path within 15 miles downstream of the location; however, several wetlands may
be present, and residents of nearby communities can fish in local waterways (CH2M Hill, January 2016).

One surface water sample was taken. PFOA was detected in the sample at 0.081 pg/L, slightly above the
EPA HA of 0.07 ug/L. PFOS was detected in the sample at 1.9 ug/L, above the EPA HA of 0.07 ug/L.
The combined PFOA and PFOS concentration was 1.981 pg/L, above the EPA HA of 0.07 pg/L. In
addition, the combined PFOA and PFOS concentration in the surface water sample collected at Outfall
003 (AFFF Area5) exceeded the EPA HA at a concentration of 0.861 g/L (as discussed in Section 5.5).

Although PFOS and PFOA are present at concentrations above EPA HAs in the surface water at AFFF
Area 3, the human exposure pathway isincomplete. No surface water intakes were identified within 15
miles downstream.

54 2005 PRIVATE PLANE CRASH AREA —AFFF AREA 4

A small private plane crashed at the south end of the flightline in 2005. The areais covered in maintained
grass and is near a stormwater drain. Residential areas exist approximately 0.9 mile east. Workers are
within 1 mile, and wetlands are within 4 miles of the location. Surface water at the 2005 plane crash area
flows primarily to the east/southeast. The storm ditches sampled are to the east and southeast of the crash
area. No surface water intakes, downstream fisheries, or sensitive environments are adjacent to the
surface water migration path within 15 miles downstream of the location; however, several wetlands may
be present, and residents of nearby communities use local waterways for recreational fishing (CH2M Hill,
January 2016).

PFOA was below the EPA HA of 0.07 pg/L. PFOS was detected at a concentration of 0.30 pg/L, above
the EPA HA of 0.07 pg/L. The combined PFOA and PFOS concentration was 0.340 pg/L, above the EPA
HA of 0.07 pg/L.
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Although PFOS and combined PFOS and PFOA are present at concentrations above EPA HAs in the
surface water at AFFF Area 4, the human exposure pathway is incomplete. No surface water intakes were
identified within 15 miles downstream.

55 OUTFALL 003—AFFF AREA 5

Outfall 003 is at the western portion of the Base. Residential areas exist approximately 0.1 mile east.
Workers are within 1 mile, and wetlands are within 4 miles of the location. Surface water flowsinto a
storm drain south of Building 570 (AFFF Area 3). The drain discharges into underground piping that
connects to a concrete-lined ditch. Water from the ditch discharges at Outfall 003 into an unnamed
tributary of Popperdam Creek, then into Popperdam Creek, whichin turn flowsinto Ashley River. No
surface water intakes, downstream fisheries, or sensitive environments are adjacent to the surface water
migration path within 15 miles downstream of the location; however, several wetlands may be present,
and nearby residents can use local waterways for recreationa fishing (CH2M Hill, January 2016).

PFOA was below the EPA HA of 0.07 pg/L. The PFOS concentration was 0.82 pg/L, above the EPA HA
of 0.07 pg/L. The combined PFOA and PFOS concentration was 0.861 pg/L, above the EPA HA of 0.07

HO/L.

Although PFOS and combined PFOS and PFOA are present at concentrations above EPA HAs in the
surface water at AFFF Area 5, the human exposure pathway is incomplete. No surface water intakes were
identified within 15 miles downstream.

5.6 NORTH AUXILIARY AIRFIELD FIRE STATION —AFFF AREA 6

Surface water at the NAAF Fire Station flows primarily to the northwest into alow-lying area with two
drainage ditches/pits northwest of the building. The drainage ditches do not appear to tie directly into any
other surface water bodies. Workers and wetlands are within 1 mile of the location. NAAF is between the
North Fork Edisto River and Bull Swamp Creek. The North Fork Edisto River is approximately 1.3 miles
south of AFFF Area 6 (crossgradient to downgradient) and forms the southern edge of NAAF, which is
within the 100-year floodplain. Bull Swamp Creek is approximately 1.5 miles east (crossgradient) of
AFFF Area 6. Both of these water bodies are part of the North Edisto River System, the potable water
supply for the town of Orangeburg, South Carolina, approximately 15 miles southeast (downgradient)
from AFFF Area 6. The water intake from the river for Orangeburg is approximately 19 river miles
downstream to the southeast (ASL, January 2017).

PFOA was below the EPA HA of 0.07 pg/L. The PFOS concentration was 0.43 pg/L, above the EPA HA
of 0.07 pg/L. The combined PFOA and PFOS concentration was 0.453 g/L, above the EPA HA of 0.07

HO/L.

The potential for human exposure to PFOS or combined PFOA and PFOS from impacted surface water
from the NAAF Fire Station islow. The water intake from the North Edisto River System for
Orangeburg, South Carolina, is more than 15 river miles downstream. Therefore, the surface water
pathway isincomplete.
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5.7 NORTH AUXILIARY AIRFIELD PUMP HOUSE —FOAM TRUCK FLUSH AREA —AFFF AREA 7

Surface water at the NAAF pump house flows into the drainage ditch east of the building and AST #7.
Surface water is not typically present at NAAF Pump House, and no surface water samples were collected
during the SI.

5.8 NORTH AUXILIARY AIRFIELD FOAM TEST AREA AND OLD C-141 (TRAINING) —AFFF AREA 8

Surface water at the NAAF foam test area flows toward the stormwater pond. A culvert goes from the
middle of the pond north under the runway to an infiltration point. Workers and wetlands are within 1
mile of the location. NAAF is between the North Fork Edisto River and Bull Swamp Creek. Bull Swamp
Creek is approximately 1.6 miles east (upgradient) of AFFF Area 8 (associated wetlands begin
approximately 1.5 miles east of the ared). The North Fork Edisto River is approximately 0.7 miles south
(crossgradient to downgradient) of Area 8 and forms the southern edge of NAAF, which iswithin the
100-year floodplain. Both of these water bodies are part of the North Edisto River System, the potable
water supply for the town of Orangeburg, South Carolina, approximately 14 miles southeast
(downgradient) from AFFF Area 8. The water intake for Orangeburg from the river is approximately 18.5
river miles downstream to the southeast (ASL, January 2017).

PFOA was below the EPA HA of 0.07 pg/L. The PFOS concentration was 0.38 pg/L, above the EPA HA
of 0.07 pg/L. The combined PFOA and PFOS concentration was 0.405 ug/L, above the EPA HA of 0.07

HO/L.

The potential for human exposure to PFOS or combined PFOA and PFOS from impacted surface water
from the NAAF foam test areaislow. The water intake from the North Edisto River System for
Orangeburg is more than 15 river miles downstream. Therefore, the surface water pathway isincomplete.

5.9 FT010(NORTH AUXILIARY AIRFIELD FIRE TRAINING AREA) —AFFF AREA 9

Surface water is not typically present at FT010, and no surface water samples were collected during the
ST

6.0 SOIL AND SEDIMENT EXPOSURE AND AIR PATHWAYS

6.1 SOLID WASTE MANAGEMENT UNIT 55 (FT003, FIRE PROTECTION TRAINING AREA 3) —AFFF
AREA 1

Sediment was not identified as a media of concern at SWMU 55 and was not sampled. PFBS and PFOA
concentrations in surface and subsurface soil samples collected at AFFF Area 1 during this Sl were below
screening levels. PFOS concentrations in one surface soil sample and one subsurface soil sample were
above the calculated RSL. The soil could act as continuing source of PFAS impacts to groundwater.
However, exposure to impacted soil is unlikely because the areais heavily wooded and fenced with a
locked gate. Therefore, the soil and air pathways are incomplete at AFFF Area 1.
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6.2 SOLID WASTE MANAGEMENT UNIT 52 (AT551, CURRENT FIRE TRAINING AREA) —AFFF
AREA 2

PFBS, PFOA, and PFOS concentrations in surface soil, subsurface soil, and sediment samples collected at
AFFF Area 2 during this Sl were below screening levels. Lacking concentrations of PFBS, PFOA, or
PFOS above screening levels, the soil and air pathways are incomplete at AFFF Area 2.

6.3 BUILDING 570—-AFFF AREA 3

PFBS, PFOA, and PFOS concentrationsin surface soil, subsurface soil, and sediment samples collected at
AFFF Area 3 during this Sl were below screening levels. Lacking concentrations of PFBS, PFOA, or
PFOS above screening levels, the soil and air pathways are incomplete at AFFF Area 3.

6.4 2005 PRIVATE PLANE CRASH AREA —AFFF AREA 4

PFBS, PFOA, and PFOS concentrations in surface soil, subsurface soil, and sediment samples collected at
AFFF Area 4 during this Sl were below screening levels. Lacking concentrations of PFBS, PFOA, or
PFOS above screening levels, the soil and air pathways are incomplete at AFFF Area 4.

6.5 OUTFALL 003—AFFF AREA S5

Sail was not identified asamedia of concern at Outfall 003 and was not sampled. PFBS, PFOA, and
PFOS in sediment samples collected at AFFF Area 5 during this Sl were below screening levels. Lacking
concentrations of PFBS, PFOA, or PFOS above screening levels, the soil and air pathways are incomplete
at AFFF Area5.

6.6 NORTH AUXILIARY AIRFIELD FIRE STATION —AFFF AREA 6

PFBS and PFOA concentrations in surface soil, subsurface soil, and sediment samples collected at AFFF
Area 6 during this SI were below screening levels. The PFOS concentration in one surface soil sample
was above the calculated RSL. Exposure to impacted soil would be low because the areais covered in
mature vegetation. Therefore, the soil and air pathways areincomplete at AFFF Area 6.

6.7 NORTH AUXILIARY AIRFIELD PUMP HOUSE —FOAM TRUCK FLUSH AREA —AFFF AREA 7

Sediment was not identified as a media of concern at the Pump House and was not sampled. PFBS,
PFOA, and PFOS concentrations in surface soil and subsurface soil samples collected at AFFF Area 7
during this Sl were below screening levels. Lacking concentrations of PFBS, PFOA, or PFOS above
screening levels, the soil and air pathways are incomplete at AFFF Area 7.

6.8 NORTH AUXILIARY AIRFIELD FOAM TEST AREA AND OLD C-141 (TRAINING) —AFFF AREA 8

PFBS and PFOA concentrations in surface soil, subsurface soil, and sediment samples collected at AFFF
Area 8 during this Sl were below screening levels. The PFOS concentration in one surface soil sample
was above the ca culated RSL. Exposure to impacted soil would be low because the areais covered in
mature vegetation and isin aremote area on NAAF. Therefore, the soil and air pathways are incomplete
at AFFF Area 8.
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6.9 FTO010(NORTH AUXILIARY AIRFIELD FIRE TRAINING AREA) —AFFF AREA 9

Sediment was not identified as a media of concern at FT010 and was not sampled. PFBS, PFOA, and
PFOS in surface soil and subsurface soil samples collected at AFFF Area 9 during this Sl were below
screening levels. Lacking concentrations of PFBS, PFOA, or PFOS above screening levels, the soil and
air pathways areincomplete at AFFF Area 9.

7.0 UPDATESTO CONCEPTUAL SITE MODELS

7.1 SOLID WASTE MANAGEMENT UNIT 55 (FT003, FIRE PROTECTION TRAINING AREA 3) —AFFF
AREA 1

The conceptua site model (CSM) for SWMU 55 presented in the QA PP addendum (ASL, January 2017)
identified surface soil, subsurface soil, and groundwater as mediaimpacted by release of AFFF at the site.

Based on the findings discussed in Sections 3.3 and 4.1, groundwater at SWMU 55 had concentrations of
PFOA, PFOS, or combined PFOA and PFOS above screening levels. There are potable wells within 4
miles downgradient; however, the wells are set below a confining unit, and there are no surface water
intakes downstream within 15 miles. Therefore, the groundwater pathway isincomplete.

There was no surface water on Base at FT003 as indicated in Section 5.1. However, a surface water
drainage ditch is on private property approximately 400 feet due south of SWMU 55 and adjacent to the
Base boundary. Previous investigations have indicated on-Base groundwater discharges to the ditch.

Based on the findings discussed in Sections 3.3 and 6.1, surface soil and subsurface soil at SWMU 55
showed PFAS compounds above screening levels. However, exposure to impacted soil would be low
because the areais heavily wooded and surrounded by alocked gate.

7.2 SOLID WASTE MANAGEMENT UNIT 52 (AT551, CURRENT FIRE TRAINING AREA) —AFFF
AREA 2

The CSM for SWMU 52 presented in the QAPP addendum (ASL, January 2017) identified surface sail,
subsurface soil, surface water, sediment, and groundwater as media impacted by previous rel eases of
AFFF at Area 2.

Based on the findings discussed in Sections 3.4 and 4.2, groundwater at the FTA showed concentrations
of PFOA, PFOS, or combined PFOA and PFOS above screening levels. There are potable wells within 4
miles downgradient; however, the wells are set below a confining unit, and there are no surface water
intakes downstream within 15 miles. Therefore, the groundwater pathway is incompl ete.

Based on the findings discussed in Sections 3.4 and 5.2, surface water at the FTA showed PFOS or
combined PFOA and PFOS at concentrations above screening levels. There are no surface water intakes
downstream within 15 miles. Therefore, the surface water pathway isincomplete.

Based on the findings discussed in Sections 3.4 and 6.2, surface soil, subsurface soil, and sediment at the
FTA did not show PFAS compounds above screening levels.
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7.3 BUILDING 570—-AFFF AREA 3

The CSM for Building 570 presented in the QAPP addendum (ASL, January 2017) identified surface soil,
subsurface soil, surface water, sediment, and groundwater as mediaimpacted by previous releases of
AFFF at Area 3.

Based on the findings discussed in Sections 3.5 and 4.3, groundwater at Building 570 had PFOA, PFOS,
or combined PFOA and PFOS at concentrations above screening levels. There are potable wells within 4
miles downgradient; however, the wells are set below a confining unit, and there are no water uptakes
within 15 miles. Therefore, the groundwater pathway isincomplete.

Based on the findings discussed in Sections 3.5 and 5.3, surface water at Building 570 showed PFOA,
PFOS, or combined PFOA and PFOS at concentrations above screening levels. There are no surface
water intakes downstream within 15 miles. Therefore, the surface water pathway is incomplete.

Based on the findings discussed in Sections 3.5 and 6.3, surface soil, subsurface soil, and sediment did
not show PFAS compounds above screening levels.

7.4  2005PRIVATE PLANE CRASH AREA —AFFF AREA 4

The CSM for the 2005 Private Plane Crash Area presented in the QAPP addendum (ASL, January 2017)
identified surface soil, subsurface soil, surface water, sediment, and groundwater as media impacted by
previous releases of AFFF at Area 4.

Based on the findings discussed in Sections 3.6 and 4.4, groundwater at the plane crash area had PFOS or
combined PFOA and PFOS at concentrations above screening levels. There are potable wells within 4
miles downgradient; however, the wells are set below a confining unit, and there are no water uptakes
within 15 miles. Therefore, the groundwater pathway isincomplete.

Based on the findings discussed in Sections 3.6 and 5.4, surface water at the plane crash area had PFOS or
combined PFOA and PFOS at concentrations above screening levels. There are no surface water intakes
downstream within 15 miles. Therefore, the surface water pathway isincomplete.

Based on the findings discussed in Sections 3.6 and 6.4, surface soil, subsurface soil, and sediment at the
plane crash area did not show PFAS compounds above screening levels.

75 OUTFALL 003—AFFF AREA 5

The CSM for Outfall 003 presented in the QAPP addendum (ASL, January 2017) identified surface
water, sediment, and groundwater as mediaimpacted by previous releases of AFFF at Areab.

Based on the findings discussed in Sections 3.7 and 4.5, groundwater at Outfall 003 did not show PFAS
compounds at concentrations above screening levels. Based on shallow groundwater results for AFFF
Area 5, the groundwater pathway isincomplete.

Based on the findings discussed in Sections 3.7 and 5.5, surface water at Outfall 003 showed PFOS or
combined PFOA and PFOS at concentrations above screening levels. There are no surface water intakes
downstream within 15 miles. Therefore, the surface water pathway is incomplete.
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Based on the findings discussed in Sections 3.7 and 6.5, sediment at Outfall 003 did not show PFAS
compounds above screening levels.

7.6  NORTH AUXILIARY AIRFIELD FIRE STATION —AFFF AREA 6

The CSM for the NAAF Fire Station presented in the QAPP addendum (ASL, January 2017) identified
surface soil, subsurface soil, surface water, sediment, and groundwater as mediaimpacted by previous
releases of AFFF at Area 6.

Based on the findings discussed in Sections 3.8, 4.6, and 5.6, groundwater and surface water at the NAAF
Fire Station have been impacted by PFOA and PFOS at concentrations above screening levels. Although
the North Edisto River to the southeast is used as a drinking water source for Orangeburg, South Carolina,
the water intake is more than 15 river miles downstream. There are potable wellswithin 4 miles
downgradient; however, the wells are set below a confining unit. Therefore, the groundwater and surface
water pathways are incompl ete.

Based on the findings discussed in Sections 3.8 and 6.6, surface soil at the NAAF Fire Station showed
PFAS compounds above screening levels. Subsurface soil and sediment did not show PFAS compounds
above screening levels. Exposure to impacted soil would be low because the areais covered in mature
vegetation.

7.7 NORTH AUXILIARY AIRFIELD PUMP HOUSE —FOAM TRUCK FLUSH AREA —AFFF AREA 7

The CSM for the NAAF Pump House presented in the QAPP addendum (ASL, January 2017) identified
surface soil, subsurface soil, and groundwater as media potentially impacted by previous rel eases of
AFFF at Area?.

Based on the findings discussed in Sections 3.9 and 4.7, groundwater at the NAAF Pump House had
PFOA, PFOS, or combined PFOA and PFOS at concentrations above screening levels. Although the
North Edisto River to the southeast is used as a drinking water source for Orangeburg, South Carolina, the
water intake is more than 15 river miles downstream. There are potable wells within 4 miles
downgradient; however, the wells are set below a confining unit. Therefore, the groundwater pathway is
incompl ete.

There is no surface water on Base at the NAAF Pump House asindicated in Section 5.7.

Based on the findings discussed in Sections 3.9 and 6.7, surface soil and subsurface soil at the NAAF
Pump House did not show PFAS compounds above screening levels.

7.8 NAAF FOAM TEST AREA AND OLD C-141 (TRAINING) —AFFF AREA 8

The CSM for the NAAF Foam Test Areaand Old C-141 presented in the QAPP addendum (ASL,
January 2017) identified surface soil, subsurface soil, groundwater, surface water, and sediment as media
potentially impacted by previous releases of AFFF at Area 8.

Based on the findings discussed in Sections 3.10, 4.8, and 5.8, groundwater and surface water at the
NAAF foam test area had PFOA and PFOS at concentrations above screening levels. Although the North
Edisto River to the southeast is used as a drinking water source for Orangeburg, South Carolina, the water

59
M2032.0001 5/25/18



intake is more than 15 river miles downstream. Potable water sources upgradient are below a confining
unit. Therefore, the groundwater and surface water pathways are incompl ete.

Based on the findings discussed in Sections 3.10 and 6.8, surface soil at the NAAF Foam Test Areaand
old C-141 showed PFAS compounds above screening levels. Subsurface soil and sediment did not show
PFAS compounds above screening levels. Exposure to impacted soil would be low because the areais
covered in mature vegetation and isin aremote area on NAAF.

7.9 FT010(No RCRA PERMIT ID, NORTH AUXILIARY AIRFIELD FIRE TRAINING AREA) — AFFF
AREA 9

The CSM for FT010 presented in the QAPP addendum (ASL, January 2017) identified surface sail,
subsurface soil, and groundwater as media potentially impacted by previous rel eases of AFFF at Area 9.

Based on the findings discussed in Sections 3.11 and 4.9, groundwater at the FTA did not show PFAS
compounds at concentrations above screening levels. There are potable wells within 4 miles
downgradient; however, the wells are set below a confining unit. Therefore, the groundwater pathway for
AFFF Area 9 isincomplete.

Based on the findings discussed in Sections 3.9 and 6.9, surface soil and subsurface soil at the FTA did
not show PFAS compounds above screening levels.

8.0 SUMMARY AND CONCLUSIONS

ASL completed Sls at five known or suspected areas of AFFF releases at BCA documented in the PA
(CH2M Hill, January 2016) and at four known or suspected areas of AFFF releases at NAAF documented
in the site-specific QAPP addendum (ASL, January 2017). Sampling was conducted during this Sl at
AFFF Areas 1 through 9:
e SWMU 55 (FT003, Fire Protection Training Area 3) (AFFF Area 1);
SWMU 52 (AT551, Current Fire Training Area) (AFFF Area 2);
Building 570 (AFFF Area 3);
2005 Private Plane Crash Area (AFFF Area 4);
Ouitfall 003 (AFFF Areab);
NAAF Fire Station (AFFF Area 6);
NAAF Pump House — Foam Truck Flush Area (AFFF Area 7);
NAAF Foam Test Areaand Old C-141 (AFFF Area 8);
FT010 (NAAF Fire Training Ared) (AFFF Area 9);

The objectives of this study wereto

o determineif PFOS and PFOA are present in groundwater or surface water at the inspection areas
at concentrations exceeding the EPA lifetime HA for drinking water,

o determineif PFBSis present in soil, sediment, groundwater, or surface water at the inspection
areas at concentrations exceeding generic RSLS;

o determineif PFOA and PFOS are present in soil or sediment at the inspection areas at
concentrations exceeding calculated RSLs; and

e identify potential receptor pathways with immediate impacts to human health.
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Selected sample media were different for the nine areas but included surface soil, subsurface soil,
groundwater, sediment, and surface water. Sampling was primarily limited to the immediate rel ease areas
and biased toward locations most likely to have been impacted by releases of AFFF.

All samples were analyzed for PFBS, PFOA, and PFOS using modified EPA Method 537. Soil and
sediment PFBS analytical results were compared to published EPA RSLs. PFOA and PFOS soil and
sediment analytical results were compared to calculated RSLs (126 pg/kg for both PFOA and PFOS).
Groundwater and surface water PFBS analytical results were compared to the published EPA RSL; PFOA
and PFOS analytical results were compared to the EPA HA of 0.07 pg/L for the individua and combined
concentrations of PFOA and PFOS.

PFBS was not detected in any sampled media above screening levels at the nine AFFF areas. Where
sampled, PFOS concentrations in surface soil in three areas and subsurface soil samplesin one area
exceeded the calculated RSL. PFOA in surface soil and subsurface soil and PFOA and PFOS in sediment
were below calculated RSLs in samples collected at the nine areas during this Sl.

The QAPP addendum identified groundwater as a known or potentially impacted media of concern at
each of nine AFFF areas. Groundwater was sampled at al nine AFFF areas during the Sl. Combined
PFOA and PFOS concentrations in groundwater at each AFFF area exceeded the EPA HA except at
AFFF Area5 (Outfall 003) and AFFF Area 9 (FTO10 NAAF FTA).

The QAPP addendum also identified surface water as a known or potentially impacted media of concern
at AFFF Areas 2, 3, 4, 5, 6, and 8. Combined PFOA and PFOS concentrations in surface water at each of
these AFFF areas exceeded the EPA HA.

Table 40 summarizes detected concentrations of PFBS, PFOA, and PFOS for each media sampled at each
area. A brief summary of key findings and conclusions for each area (focusing on PFOA and PFOS
exceedances) isincluded after the table.

81 SoLID WASTE MANAGEMENT UNIT 55 (FT003, FIRE PROTECTION TRAINING AREA 3) —AFFF
AREA 1

PFAS compounds were in groundwater above screening levels at SWMU 55 (AFFF Area 1). PFOA was
in al three primary samples and the duplicate at concentrations above the EPA HA of 0.07 pg/L. PFOS
was in all three primary samples and the duplicate at concentrations above the EPA HA of 0.07 pg/L. The
combined PFOA and PFOS concentration was above the EPA HA of 0.07 ug/L in all three primary
samples and the duplicate. On February 3, 2017, groundwater elevations ranged from 27.29 feet to 29.16
feet amdl, and groundwater flowed to the west/southwest. Historical groundwater flow has been to the
south/southwest.

There was no surface water at SWMU 55, asindicated in Section 5.1. No on-Base storm drains or ditches
are within the vicinity of SWMU 55. However, a surface water drainage ditch is on private property
approximately 400 feet due south of SWMU 55 and adjacent to the Base boundary. Previous
investigations have indicated that on-Base groundwater dischargesto the ditch. No surface water intakes,
downstream fisheries, or sensitive environments are adjacent to the surface water migration path within
15 miles downstream of the location; however, several wetlands may be present, and local waterways can
be used for recreational fishing by residents of nearby communities. Goose Creek Reservoir is
approximately 2.5 miles north (upgradient) of AFFF Area 1.
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Table 40 Summary of PFBS, PFOA, and PFOS Detections and Screening L evel Exceedances

Number of Potentially
Maximum Samples/ Exceeds | Complete DW
AFFF Detected Screening Number of Screening Exposure
Area IRPID Parameter Concentration Value Exceedances’ Value Pathway Recommendation
Surface Soil (ng/kg) (ng/kg)
PFBS 44] 130,000 2/0 No
PFOA 70 126 2/0 No
AFFF PFOS 810 126 2/1 Yes
S\ere?Jl% Subsurface Soil (ug/kg) (ug/kg)
(FT003 SWMU PFBS 9.0J 130,000 2/0 No
Fire ' 55 PFOA 46 126 2/0 No No Advance areato RI
P . PFOS 130 126 2/1 Yes
rotection
Training Groundwater (ng/L) (ng/L)
Area3) PFBS 34 40 3/0 No
PFOA 790 0.07 3/3 Yes
PFOS 360 0.07 3/3 Yes
PFOA + PFOS 1,150 0.07 3/3 Yes
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Table 40 Summary of PFBS, PFOA, and PFOS Detections and Screening L evel Exceedances (continued)

M2032.0001

Number of Potentially
Maximum Samples/ Exceeds | Complete DW
AFFF Detected Screening Number of Screening Exposure
Area IRPID Parameter Concentration Value Exceedances’ Value Pathway Recommendation
Surface Soil (ng/kg) (ng/kg)
PFBS 2.0 130,000 3/0 No
PFOA 10 126 3/0 No
PFOS 91 126 3/0 No
Subsurface Soil (ng/kg) (ng/kg)
PFBS 2.2 130,000 3/0 No
PFOA 3.4 126 3/0 No
AFFF PFOS 33J 126 3/0 No
Area? Groundwater (ng/L) (ng/L)
SWMU 52 PFBS 0.93 40 4/0 No
AT551, SWMU | PFOA 0.89 0.07 4/4 Yes
e 52 [PFOS 24 0.07 44 Yes No Advance areato RI
Fire PFOA + PFOS 24.89 0.07 4/4 Yes
Training Surface Water (ng/L) (ng/kg)
Area) PFBS 0.050 40 1/0 No
PFOA 0.057J 0.07 1/0 No
PFOS 0.35 0.07 11 Yes
PFOA + PFOS 0.407J 0.07 11 Yes
Sediment (ng/kg) (nglkg)
PFBS 0.49J 130,000 1/0 No
PFOA 0.47J 126 1/0 No
PFOS 6.9J 126 1/0 No
63

5/25/18




Table 40 Summary of PFBS, PFOA, and PFOS Detections and Screening L evel Exceedances (continued)

M2032.0001

Number of Potentially
Maximum Samples/ Exceeds | Complete DW
AFFF Detected Screening Number of Screening Exposure
Area IRPID Parameter Concentration Value Exceedances’ Value Pathway Recommendation
Surface Soil (ng/kg) (ng/kg)
PFBS ND 130,000 3/0 No
PFOA ND 126 3/0 No
PFOS 32 126 3/0 No
Subsurface Soil (ng/kg) (ng/kg)
PFBS ND 130,000 3/0 No
PFOA 0.25J 126 3/0 No
PFOS 12 126 3/0 No
AFFF Groundwater (ng/L) (ng/L)
Area 3 N PFBS 0.22 40 3/0 No
Building (n"e'\‘Ne PFOA 0.24 0.07 32 Yes No Advance areato Ri
570 (No area) PFOS 6.7 0.07 3/3 Yes
RCRA PFOA + PFOS 6.94 0.07 3/3 Yes
Permit D) Surface Water (ug/L) (ug/ka)
PFBS 0.12 40 1/0 No
PFOA 0.081 0.07 1/1 Yes
PFOS 1.9 0.07 1/1 Yes
PFOA + PFOS 1.981 0.07 1/1 Yes
Sediment (nglkg) (nglkg)
PFBS ND 130,000 1/0 No
PFOA ND 126 1/0 No
PFOS 0.52J 126 1/0 No
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Table 40 Summary of PFBS, PFOA, and PFOS Detections and Screening L evel Exceedances (continued)

M2032.0001

Number of Potentially
Maximum Samples/ Exceeds | Complete DW
AFFF Detected Screening Number of Screening Exposure
Area IRPID Parameter Concentration Value Exceedances’ Value Pathway Recommendation
Surface Soil (ng/kg) (ng/kg)
PFBS ND 130,000 3/0 No
PFOA 0.38J 126 3/0 No
PFOS 1.3 126 3/0 No
Subsurface Soil (ng/kg) (ng/kg)
PFBS ND 130,000 3/0 No
PFOA ND 126 3/0 No
AFFF PFOS ND 126 300 No
A2r§63154 Groundwater (ug/L) (ug/L)
Private None PFBS 0.032 40 3/0 No
Plane (new PFOA 0.025 0.07 3/0 No No Advance areato RI
Crash area) PFOS 0.21 0.07 3/1 Yes
Area (No PFOA + PFOS 0.235 0.07 3/1 Yes
RCRA Surface Water (ug/L) (Lg/kg)
Per mit I D) PFBS 0.015J 40 10 No
PFOA 0.040 0.07 10 No
PFOS 0.30 0.07 U1 Yes
PFOA + PFOS 0.340 0.07 U1 Yes
Sediment (Hg/kg) (Hg/kg)
PFBS ND 130,000 10 No
PFOA ND 126 10 No
PFOS 7.0 126 10 No
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Table 40 Summary of PFBS, PFOA, and PFOS Detections and Screening L evel Exceedances (continued)

Number of Potentially
Maximum Samples/ Exceeds | Complete DW
AFFF Detected Screening Number of Screening Exposure
Area IRPID Parameter Concentration Value Exceedances’ Value Pathway Recommendation
Groundwater (ng/L) (ng/L)
PFBS 0.0052 J 40 1/0 No
PFOA 0.0072J 0.07 1/0 No
PFOS 0.014J 0.07 1/0 No
AFEE PFOA + PFOS 0.0212J 0.07 1/0 No
Areab None Surface Water (pg/L) (pg/L)
Outfall (new PFBS 0.065 40 1/0 No No Advance areato Rl
003 (No ar ea) PFOA 0.041 0.07 1/0 No
RCRA PFOS 0.82 0.07 11 Yes
Permit D) PFOA + PFOS 0.861 0.07 11 Yes
Sediment (ng/ka) (ng/ka)
PFBS ND 130,000 1/0 No
PFOA ND 126 1/0 No
PFOS 0.84J 126 1/0 No
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Table 40 Summary of PFBS, PFOA, and PFOS Detections and Screening L evel Exceedances (continued)

M2032.0001

Number of Potentially
Maximum Samples/ Exceeds | Complete DW
AFFF Detected Screening Number of Screening Exposure
Area IRPID Parameter Concentration Value Exceedances’ Value Pathway Recommendation
Surface Soil (ng/kg) (ng/kg)
PFBS 0.44J 130,000 3/0 No
PFOA 1.8 126 3/0 No
PFOS 200 126 3/1 Yes
Subsurface Soil (ng/kg) (ng/kg)
PFBS 2.0 130,000 3/0 No
PFOA 0.64J 126 3/0 No
PFOS 17 126 3/0 No
AFFF Groundwater (ng/L) (ng/L)
Area 6
NAAF None PFBS 13 40 3/0 No
Fire (New PFOA 26 0.07 3/3 Yes No Advance areato RI
Station Area) PFOS 85 0.07 3/3 Yes
(No RCRA PFOA + PFOS 87.6 0.07 3/3 Yes
Permit | D) Surface Water (ng/L) (ng/kg)
PFBS 0.021 40 1/0 No
PFOA 0.023 0.07 1/0 No
PFOS 0.43 0.07 11 Yes
PFOA + PFOS 0.453 0.07 11 Yes
Sediment (ng/ka) (ng/ka)
PFBS 0.46J 130,000 1/0 No
PFOA ND 126 1/0 No
PFOS 7.4 126 1/0 No
67

5/25/18




Table 40 Summary of PFBS, PFOA, and PFOS Detections and Screening L evel Exceedances (continued)

Number of Potentially
Maximum Samples/ Exceeds | Complete DW
AFFF Detected Screening Number of Screening Exposure
Area IRPID Parameter Concentration Value Exceedances’ Value Pathway Recommendation
Surface Soil (ng/kg) (ng/kg)
AFFF PFBS 0.77J 130,000 3/0 No
Area7 PFOA 1.3J 126 3/0 No
NAAF PFOS 100 126 3/0 No
Pump Subsurface Soil (ng/kg) (ng/kg)
House— None PFBS 1.7 130,000 3/0 No
Foam (New PFOA 0.85J 126 3/0 No No Advance areato RI
Truck Area) PFOS 26 126 3/0 No
Flush Groundwater (ug/L) (ug/L)
Area (No PFBS 1.2 40 3/0 No
RCRA PFOA 0.50 0.07 3/1 Yes
Permit ID) PFOS 34 0.07 312 Yes
PFOA + PFOS 3.9 0.07 3/3 Yes
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Table 40 Summary of PFBS, PFOA, and PFOS Detections and Screening L evel Exceedances (continued)

M2032.0001

Number of Potentially
Maximum Samples/ Exceeds | Complete DW
AFFF Detected Screening Number of Screening Exposure
Area IRPID Parameter Concentration Value Exceedances’ Value Pathway Recommendation
Surface Soil (ng/kg) (ng/kg)
PFBS ND 130,000 3/0 No
PFOA 0.94 126 3/0 No
PFOS 480 126 3/1 Yes
Subsurface Soil (ng/kg) (ng/kg)
PFBS 3.6J 130,000 3/0 No
PFOA 0.58J 126 3/0 No
AFFF PFOS 22 126 3/0 No
Area8 Groundwater (ng/L) (ng/L)
NAAF N PFBS 4.2 40 3/0 No
Foam Test (,\?gf/ PFOA 0.96 0.07 32 Yes No Advance areato Ri
Areaand Area) PFOS 6.8 0.07 3/2 Yes
Old C-141 PFOA + PFOS 7.02 0.07 3/2 Yes
(NoRCRA Surface Water (ug/L) (ug/kg)
Permit ID) PFBS 0.013J 40 1/0 No
PFOA 0.025 0.07 1/0 No
PFOS 0.38 0.07 1/1 Yes
PFOA + PFOS 0.405 0.07 1/1 Yes
Sediment (nglkg) (nglkg)
PFBS ND 130,000 1/0 No
PFOA ND 126 1/0 No
PFOS 5.7 126 1/0 No
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Table 40 Summary of PFBS, PFOA, and PFOS Detections and Screening L evel Exceedances (continued)

Number of Potentially
Maximum Samples/ Exceeds | Complete DW
AFFF Detected Screening Number of Screening Exposure
Area IRPID Parameter Concentration Value Exceedances’ Value Pathway Recommendation
Surface Soil (ng/kg) (ng/kg)
PFBS ND 130,000 3/0 No
AFFE PFOA 0.18J 126 3/0 No
Area9 PFOS 1.8 126 3/0 No
FT010 (No None Subsurface Sail (ng/kg) (ng/kg)
RCRA (New PFBS ND 130,000 3/0 No
Permit ID, Area) PFOA ND 126 3/0 No No NFRAP
NAAF FT010 PFOS ND 126 3/0 No
Fire Groundwater (ug/L) (ug/L)
Training PFBS 0.0073J 40 3/0 No
Area) PFOA 0.013J 0.07 3/0 No
PFOS 0.043 0.07 3/0 No
PFOA + PFOS 0.056 J 0.07 3/0 No

*The number of samples does not include the field duplicate unless the field duplicate has a higher result than the primary sample; if the field duplicate is higher, then that result is
used.

Bold concentrations exceeded screening levels. Hg/kg = micrograms per kilogram Mg/L = micrograms per liter
AFFF = aqueous film forming foam ID = identification IRP = Installation Restoration Program J = estimated concentration
NAAF = North Auxiliary Airfield ND = not detected NFRAP = No Further Response Action Planned
PFBS = perfluoroobutane sulfonate PFOA = perfluorooctanoic acid PFOS = perfluorooctane sulfonate
RCRA = Resource Conservation and Recovery Act RI = remedial action
SWMU = solid waste management unit Mo/L = micrograms per liter po/kg = micrograms per kilogram
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There is no immediate threat to public water supply wells or private drinking water sources from PFAS
compounds in groundwater at AFFF Area 1. JBCA has no drinking water wells; water is obtained from
the Charleston Commission of Public Works. Goose Creek Reservoir is approximately 2.5 miles north
(upgradient) of AFFF Area 1. The areais amostly wooded lot in the eastern corner of JBCA. A
residential areais approximately 0.1 mile to the south and downgradient to crossgradient from the
investigation area. The closest drinking water supply well is approximately 2.75 miles southeast
(downgradient) and set below a confining unit. Therefore, the groundwater pathway is incomplete at
AFFF Areal.

Sediment was not identified as a media of concern at SWMU 55 and was not sampled. PFBS and PFOA
concentrations in surface and subsurface soil samples collected at AFFF Area 1 during this Sl were below
screening levels; however, PFOS concentrations in one surface soil sample and one subsurface soil
sample were above screening levels. The soil could act as a continuing source of PFAS impactsto
groundwater. However, exposure to impacted soil would be low because the areais heavily wooded and
surrounded by alocked gate. Therefore, the soil and air pathways are incomplete at AFFF Area 1.

Based on PFAS impacts to groundwater and soil above screening levels, AFFF Area 1 is recommended
for aremedial investigation (RI).

8.2 SOLID WASTE MANAGEMENT UNIT 52 (AT551, CURRENT FIRE TRAINING AREA) —AFFF
AREA 2

PFAS compounds were detected in groundwater and surface water above screening levels at SWMU 52
(AFFF Area 2). PFOA wasin all four groundwater samples at concentrations above the EPA HA of 0.07
po/L. PFOSwasin al four groundwater samples at concentrations above the EPA HA of 0.07 ug/L. The
combined PFOA and PFOS concentrations exceeded the EPA HA of 0.07 pg/L in al four groundwater
samples. On February 2, 2017, water levels were gauged in temporary wells, and monitoring wells were
gauged on February 8, 2017. Groundwater elevations ranged from 20.54 feet to 24.27 feet amgl.
Groundwater flow direction was not determined; however, flow generally appears to the south/southeast.

PFOS was in one surface water sample and one duplicate sample above the EPA HA of 0.07 pg/L. The
combined PFOA and PFOS concentrations exceeded the EPA HA of 0.07 pg/L in both samples. Workers
arewithin 1 mile, and wetlands are within 4 miles of the location. Surface water at AFFF Area 2 is
directed to the lined pond adjacent to the area, and overflow goes to the lower-lying area to the south.
Surface water at AFFF Area 2 flowsto the south/southwest, toward Outfall 001, a stormwater feature that
flows off-Base to the south. No storm drains or ditches are within the vicinity of SWMU 52, and surface
water drains to the surrounding subsurface or evaporates. The nearest water body is Ashley River, 1.2
miles southwest of SWMU 52. No surface water intakes, downstream fisheries, or sensitive environments
are adjacent to the surface water migration path within 15 miles downstream of the location; however,
several wetlands may be present, and residents of nearby communities can use local waterways for
recreational fishing. Also, Goose Creek Reservoir is approximately 3.3 miles northeast (upgradient) of
AFFF Area 2.

There is no immediate threat to public water supply wells or private drinking water sources from PFAS
compoundsin groundwater at AFFF Area 2. JBCA has no drinking water wells; water is obtained from
the Charleston Commission of Public Works. Goose Creek Reservoir is approximately 3.3 miles northeast
(upgradient) of AFFF Area 2. The closest drinking water well is approximately 1.5 miles southwest
(downgradient) and set below a confining unit. The closest residentia areais upgradient to crossgradient
from AFFF Area 2. A JBCA housing areais approximately 0.3 mile to the west.

71
M2032.0001 5/25/18



PFBS, PFOA, and PFOS concentrationsin surface soil, subsurface soil, and sediment samples collected at
AFFF Area 2 during this Sl were below screening levels. Lacking concentrations of PFAS compounds
above screening levels, the soil and air pathways are incomplete at AFFF Area 2.

Based on PFA S impacts to groundwater and surface water above screening levels, AFFF Area2is
recommended for an RI.

8.3 BUILDING 570—-AFFF AREA 3

PFAS compounds were in groundwater and surface water above screening levels at Building 570 (AFFF
Area 3). PFOA was in two of the three groundwater samples above the EPA HA of 0.07 pg/L. PFOS was
in all three groundwater samples above the EPA HA of 0.07 pg/L. The combined PFOA and PFOS
concentration was above the EPA HA of 0.07 pg/L in all three samples. Based on water levels from the
temporary wells gauged on February 7, 2017, shallow groundwater elevations ranged from 30.44 feet to
31.30 feet amsl and flowed west/southwest.

PFOA was in the surface water sample above the EPA HA of 0.07 pg/L. PFOS was in the surface water
sample above the EPA HA of 0.07 pg/L. The combined PFOA and PFOS concentration was above the
EPA HA of 0.07 pg/L. Workers are within 1 mile, and wetlands are within 4 miles of the location.
Surface water flows into a storm drain inlet south of Building 570. The drain discharges into underground
piping that connects to a concrete-lined ditch. Water from the ditch discharges at Outfall 003 (AFFF Area
5) into an unnamed tributary of Popperdam Creek, then into Popperdam Creek, which flows into Ashley
River. No surface water intakes, downstream fisheries, or sensitive environments are adjacent to the
surface water migration path within 15 miles downstream of the location; however, several wetlands may
be present, and residents of nearby communities can use local waterways for recreational fishing. Also,
Goose Creek Reservoir is approximately 2.6 miles northeast (upgradient) to AFFF Area 3.

There is no immediate threat to public water supply wells from PFAS compounds in groundwater at
AFFF Area 3. JBCA has no drinking water wells; water is obtained from the Charleston Commission of
Public Works. Goose Creek Reservoir is approximately 2.6 miles northeast (upgradient) of AFFF Area 3.
The closest drinking water well to AFFF Area 3 is approximately 1.1 miles to the northeast. The closest
downgradient drinking water well is approximately 2.45 miles southwest and set below a confining unit.
The closest residential areais upgradient to crossgradient from AFFF Area 3, approximately 0.8 mile east.

PFBS, PFOA, and PFOS concentrationsin surface soil, subsurface soil, and sediment samples collected at
AFFF Area 3 during this Sl were below screening levels. Lacking concentrations of PFAS compounds
above screening levels, the soil and air pathways are incomplete at AFFF Area 3.

Based on PFAS impacts to groundwater and surface water above screening levels, AFFF Area3is
recommended for an RI.

84 2005PRIVATE PLANE CRASH AREA —AFFF AREA 4

PFAS compounds were in groundwater and surface water above screening levels at the plane crash area
(AFFF Area4). PFOS wasin one primary groundwater sample and the duplicate above the EPA HA of
0.07 pg/L. Combined PFOA and PFOS was above the EPA HA of 0.07 pg/L in one primary sample and
the duplicate.

PFOS was in the surface water sample above the EPA HA of 0.07 pg/L. Combined PFOA and PFOS was
above the EPA HA of 0.07 pg/L. Workers are within 1 mile, and wetlands are within 4 miles of the
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location. Surface water at the 2005 plane crash area flows primarily to the east/southeast. The storm
ditches sampled are to the east and southeast of the crash area. No surface water intakes, downstream
fisheries, or senditive environments are adjacent to the surface water migration path within 15 miles
downstream of the location; however, several wetlands may be present, and local waterways can be used
for recreational fishing by residents of nearby communities.

Groundwater samples were collected using an SP-16 sampler, so groundwater levels could not be
obtained. Therefore, groundwater flow direction has not been determined for AFFF Area 4 although
groundwater flow direction is estimated to the southwest. Groundwater was observed in the soil during
drilling at approximately 7.5 feet bgs.

There is no immediate threat to public water supply wells from PFAS compounds in groundwater at
AFFF Area 4. JBCA has no drinking water wells; water is obtained from the Charleston Commission of
Public Works. Goose Creek Reservoir is approximately 3 miles northeast (upgradient) of AFFF Area 4.
The closest downgradient drinking water well is approximately 2 miles southwest and set below a
confining unit. The closest residential areais upgradient from AFFF Area 4, approximately 0.9 mile east.

PFBS, PFOA, and PFOS concentrationsin surface soil, subsurface soil, and sediment samples collected at
AFFF Area 4 during this Sl were below screening levels. Lacking concentrations of PFAS compounds
above screening levels, the soil and air pathways are incomplete at AFFF Area 4.

Based on PFAS impacts to groundwater and surface water above screening levels, AFFF Area4 is
recommended for an RI.

85 OUTFALL 003—AFFF AREA 5

PFAS compounds were in surface water at concentrations above screening levels at Outfall 003 (AFFF
Area5). Shallow groundwater has not been impacted by AFFF entering Outfall 003 at AFFF Area 5.
PFOA, PFOS, and combined PFOA and PFOS detections were below the EPA HA 0.07 ug/L. Based on
shallow groundwater results for AFFF Area 5, the groundwater pathway isincompl ete.

PFOS was in the surface water sample above the EPA HA of 0.07 ug/L. The combined PFOA and PFOS
result was above the EPA HA of 0.07 ug/L. No surface water intakes were identified within 15 miles
downstream.

One groundwater sample was collected using an SP-16 sampler; therefore, groundwater flow direction
has not been determined for AFFF Area 5. Historical groundwater flow direction was estimated to the
southeast. Groundwater was observed in the soil during drilling at approximately 3.5 feet bgs. Soil was
not identified as a media of concern at Outfall 003 and was not sampled. PFBS, PFOA, and PFOS
concentrations in sediment samples collected at AFFF Area 5 during this Sl were below screening levels.
Lacking concentrations of PFAS compounds above screening levels, the soil and air pathways are
incomplete at AFFF Area 5. Although PFOS and PFOA are present at concentrations above EPA HAsin
the surface water at AFFF Area 5, no surface water intakes were identified within 15 miles downstream;
therefore, the human exposure pathway isincomplete.

Based on PFA S impacts to surface water above screening levels, AFFF Area 5 is recommended for an RI.
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8.6 NORTH AUXILIARY AIRFIELD FIRE STATION —AFFF AREA 6

PFAS compounds were in groundwater and surface water above screening levels at NAAF Fire Station
(AFFF Area 6). PFOA, PFOS, and combined PFOA and PFOS werein all three groundwater samples
above the EPA HA of 0.07 ug/L. PFOS and combined PFOA and PFOS were detected in the surface
water sample above the EPA HA of 0.07 ug/L. Based on water levels from the temporary wells gauged
on February 4, 2017, shallow elevations ranged from 272.39 feet to 272.73 feet amsl, and groundwater
flowed southeast.

Although the North Edisto River to the southeast is used as a drinking water source for Orangeburg,
South Carolina, the water intake is more than 15 river miles downstream. The closest drinking water well
to AFFF Area 6 is approximately 1 mile northeast (sidegradient) and set within a confined aquifer. Two
public supply wells are approximately 1.2 miles southeast (downgradient) of AFFF Area 6 and set within
aconfined aquifer. The town of North, South Carolina, isto the northwest (upgradient) and obtains
drinking water from public supply wells (groundwater sources) approximately 2.5 miles northeast
(upgradient) and 2 to 3 miles northwest (upgradient) of AFFF Area 6 that range in depth from 255 to 267
feet bgs and are set within a confined aquifer. Therefore, the groundwater and surface water pathways are
incompl ete.

PFBS and PFOA concentrations in surface sail, subsurface soil, and sediment samples collected at AFFF
Area 6 during this Sl were below screening levels. The PFOS concentration in one surface soil sample
was above the caculated RSL. Exposure to impacted soil would be low because the areais covered in
mature vegetation. Therefore, the soil and air pathways areincomplete at AFFF Area 6.

Based on PFA S impacts to surface soil, groundwater, and surface water above screening levels, AFFF
Area 6 isrecommended for an RI.

8.7 NORTH AUXILIARY AIRFIELD PUMP HOUSE —FOAM TRUCK FLUSH AREA —AFFF AREA 7

PFAS compounds were in groundwater above screening levels at the NAAF Pump House (AFFF Area 7).
PFOA was in one groundwater sample above the EPA HA of 0.07 pg/L. PFOS was in two groundwater
sampl es above the EPA HA of 0.07 pg/L. The combined PFOA and PFOS concentrations were above the
EPA HA of 0.07 pug/L. Based on water levels from the temporary wells gauged on February 4, 2017,
shallow groundwater el evations ranged from 275.45 feet to 275.88 feet amsl and flowed southeast.

There was no surface water at the NAAF Pump House, asindicated in Section 5.7. No storm drains or
ditches are within the vicinity of the pump house, and surface water drains to the surrounding subsurface
or evaporates, therefore, it is unlikely that any AFFF has migrated into surface water.

Although the North Edisto River to the southeast is used as a drinking water source for Orangeburg,
South Carolina, the water intake is more than 15 river miles downstream. The closest drinking water well
to AFFF Area 7 is approximately 0.7 mile to the northeast (sidegradient) and set within a confined
aquifer. Two public supply wells owned by the USAF are approximately 1.1 miles southeast
(downgradient) of AFFF Area 7 and set within a confined aguifer. The town of North, South Carolina, is
northwest (upgradient) and obtains drinking water from public supply wells (groundwater sources)
ranging in depth from 172 to 481 feet bgs within a confined aquifer. These wells are approximately 2
miles northeast (crossgradient) and 2 miles northwest (upgradient) of AFFF Area 7. Therefore, the
groundwater pathway isincomplete.
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Sediment was not identified as a media of concern at the Pump House and was not sampled. PFBS,
PFOA, and PFOS concentrations in surface soil and subsurface soil samples collected at AFFF Area7
during this Sl were below screening levels. Lacking concentrations of PFAS compounds above screening
levels, the soil and air pathways are incomplete at AFFF Area 7.

Based on PFAS impacts to groundwater above screening levels, AFFF Area 7 is recommended for an RI.

8.8 NORTH AUXILIARY AIRFIELD FOAM TEST AREA AND OLD C-141 (TRAINING) —AFFF AREA 8

PFAS compounds were in groundwater and surface water above screening levels at the NAAF Foam Test
Areaand Old C-141 (Training) (AFFF Area8). PFOA wasin two primary groundwater samples and the
duplicate above the EPA HA of 0.07 ug/L. PFOS was in two primary groundwater samples and the
duplicate above the EPA HA of 0.07 pg/L. The combined PFOA and PFOS concentrations were above
the EPA HA of 0.07 pg/L in two primary groundwater samples and the duplicate. Based on water levels
from the temporary wells gauged on February 5, 2017, shallow groundwater el evations ranged from
211.23 feet t0 211.92 feet amsl, and groundwater flowed southwest.

PFOS was in the surface water sample above the EPA HA of 0.07 ug/L. The combined PFOA and PFOS
concentration was above the EPA HA of 0.07 pg/L.

Although the North Edisto River to the southeast is used as a drinking water source for Orangeburg,

South Carolina, the water intake is more than 14 river miles downstream. The closest drinking water wells
to AFFF Area 8 are approximately 1.0 mile northeast (sidegradient) and set within a confined aquifer.
There are no downgradient drinking water wells. The town of North, South Carolina, is northwest
(crossgradient) and obtains drinking water from public supply wells (groundwater sources) ranging from
172 to 481 feet bgs within a confined aquifer. The aquifer is approximately 2.8 miles northeast
(upgradient) and 2.7 miles northwest (crossgradient to upgradient) of AFFF Area 8. Therefore, the
groundwater and surface water pathways are incompl ete.

PFBS and PFOA concentrations in surface sail, subsurface soil, and sediment samples collected at AFFF
Area 8 during this Sl were below screening levels. The PFOS concentration in one surface soil sample
was above the calculated RSL. Exposure to impacted soil would be low because the areaiis covered in
mature vegetation and isin aremote areaon NAAF. Therefore, the soil and air pathways are incomplete
at AFFF Area 8.

Based on PFA S impacts to surface soil, groundwater, and surface water above screening levels, AFFF
Area 8 isrecommended for an RI.

8.9 FTO010(NORTH AUXILIARY AIRFIELD FIRE TRAINING AREA) —AFFF AREA 9

PFAS compounds were not detected in soil or groundwater above screening levels at FT010 (AFFF Area
9). The analytical results for groundwater samples showed concentrations of PFOA and PFOS, and
combined concentrations of PFOA and PFOS were detected in samples at concentrations bel ow the EPA
HA of 0.07 ug/L.

Based on water levels from the temporary wells gauged on February 6, 2017, shallow groundwater
elevations ranged from 275.64 feet to 269.39 feet amdl, and groundwater flowed northeast.

The closest drinking water well to AFFF Area 9 is approximately 0.5 mile east (sidegradient/
downgradient) and set within a confined aquifer. Two public supply wells are downgradient
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approximately 1.6 and 1.9 miles northeast of AFFF Area 9 and set within a confined aquifer. Thereisno
potential threat to public water supply wells from PFAS compoundsin groundwater at AFFF Area 9.

Sediment was not identified as a media of concern at FT010 and was not sampled. PFBS, PFOA, and
PFOS concentrations in surface soil and subsurface soil samples collected at AFFF Area 9 during this S|
were below screening levels. Lacking concentrations of PFAS compounds above screening levels, the soil
and air pathways are incomplete at AFFF Area 9.

PFAS concentrationsin soil and groundwater at AFFF Area 9 were below screening levels. Therefore,
AFFF Area9 isrecommended for no further response action planned.
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Bold value indicates analyte detected at concentration indicated.
J=Thereported concentration is an estimated value.
U =The analyte was not detected above the reported value.
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Bold value indicates analyte detected at concentration indicated.
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Sample Locations
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SWMU 52 (AT551, Current
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Notes: Soil and Sediment
Bold value indicates analyte detected at concentration indicated.

Soil and Sediment Screening Levels:
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Approximate location of AFFF flow toward
propane tank. Did not reach the fence line
or surface water ditch. AFFF and grassy/soil
areas were dry after discovery the next day.
No soil was removed, as reported by AFCEC.
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SWMU 52 (AT551, Current
Fire Training Area) (AFFF Area 2)
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Soil Screening Levels:
PFBS - 130,000 pg/kg
Notes:
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Bold value indicates analyte detected at concentration indicated.
J=Thereported concentration is an estimated value.
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U =The analyte was not detected above the reported value. ;
UJ =The analyte was not detected at the reported value. The reported value -

% Aerosiar SES..

'%%_Mm
is approximate.

M2032.0001




CHRTN06-004-SW-001 CHRTN06-002-GW-025

| eros | 17

Combined Combined
PFOA/PFOS PFOA/PFOS

DPT Boring Location for Collecting
Surface Soil, Subsurface Soil, and
& Groundwater Samples
CHR{ING62002 Surface Water and Sediment
Samples

<> AFFF Inspection Area
S CGIRIIN0O00 ChHIRIINO62004, 5 Installation Boundary

i
Result Groundwater Flow Direction

" - Fire)
— ;" -.
CHRIMN06:003 -
o

Combined 87.6
1| proa/pFos :

North Auxiliary Airfield
Orangeburg County, South Carolina

Figure 22
; . NAAF Fire Station
CHRTNO6.003-GW.030 Groundwater and Surface Water Screening Levels: (AFFF Area 6) PFBS, PFOA, and PFOS
PFBS - 40 pg/L PFOA-0.07 pg/L in Groundwater and Surface Water

Result
pg/L PFOS - 0.07 pg/L PFOA + PFOS - 0.07 pg/L

| pras | Notes:

Bold value indicates analyte detected at concentration indicated.
- I:l =as shown, value exceeds screening level
Combined
PFOA/PFOS GW =groundwater SW =surface water

M2032.0001




Legend

DPT Boring Location for Collecting
Surface Soil, Subsurface Soil, and
Groundwater Samples

[ AFFF Inspection Area

CHRIINO7A002 ; =7 Installation Boundary
== Groundwater Flow Direction

ASTZ g . CHRTNO7-001

’ A " 275.69 = Groundwater Elevation (ft)

pump measured on February 4, 2017.

House)

CHRUNOZ=0011 K

215169

CHRIINO/7;0038
20545

North Auxiliary Airfield
Orangeburg County, South Carolina

Figure 23
NAAF Pump House
(AFFF Area 7) Sample
Locations and Potentiometric Contours

’:‘ % Aerostar SES..

e

Drawn: LNatzke Date: 8/18/2017

M2032.0001




CHRTN07-001-55-001

. Q Q
XQ a 8 38

CHRTNO07-001-S0-038

0.40 U

M2032.0001

CHRTNO07-002-SS-001

0.44U
0.75)

CHRTINO7Z00,

CHRTN07-003-S5-001

CHRTN07-002-S0-038

| eeas | 038U

CHR{INO7:002

\Vehicle
Fuel

CHRIINO7-003

CHRTNO07-003-S0-037

Soil Screening Levels:

PFBS - 130,000 pg/kg PFOA - 126 pg/kg PFOS - 126 pg/kg
Notes:

Bold value indicates analyte detected at concentration indicated.
J=Thereported concentration is an estimated value.

U =The analyte was not detected above the reported value.

SS =surface soil SO =subsurface soil

Legend

DPT Boring Location for Collecting
Surface Soil, Subsurface Soil, and
Groundwater Samples

[ AFFF Inspection Area

[ Installation Boundary

€= Groundwater Flow Direction

North Auxiliary Airfield
Orangeburg County, South Carolina

Figure 24
NAAF Pump House
(AFFF Area 7)
PFBS, PFOA, and PFOS in Soil




CHRTN07-002-GW-040

Result

| pres | Vs o
[ bron | oo Fie
L]
| pros | .
Combined y
PFOA/PFOS oLz

CHR{INO7:002

CHRTNO07-001-GW-040

Result
g/L

CHRTINO7Z00,

| proa | 0012) |
Combined CHRIINO/7z003

M2032.0001

Groundwater Screening Levels:

PFBS - 40 pg/L PFOA-0.07 pg/L
CHRTND7.003-GW-040 PFOS - 0.07 pg/L PFOA + PFOS - 0.07 pg/L
o Notes:

m Bold value indicates analyte detected at concentration indicated.

I:l =as shown, value exceeds screening level

- J=The reported concentration is an estimated value.
Combined
PFOA/PFOS GW =groundwater

- /
L

Legend

DPT Boring Location for Collecting
Surface Soil, Subsurface Soil, and
Groundwater Samples

[ AFFF Inspection Area

[ Installation Boundary

€= Groundwater Flow Direction

North Auxiliary Airfield
Orangeburg County, South Carolina

Figure 25
NAAF Pump House
(AFFF Area 7)
PFBS, PFOA, and PFOS
in Groundwater




E
Approximate . 1 .
Pond Location Legend
DPT Boring Location for Collecting

. Surface Soil, Subsurface Soil, and
Groundwater Samples

Surface Water and Sediment
Samples

Wetland
L CHRIN08:00il ' AFFF Inspection Area

ZhLe2 % " Installation Boundary
Groundwater Flow Direction

‘- & = = .
e wﬂ__ﬂ - .,## ?% R y Groundwater Elevation Contour
S E . ' ' X CHRTN08-001

¥
1’% ! . 211.92 = Groundwater Elevation (ft)

measured on February 5, 2017.

LY

CHRTNOSI002 N
221823 o
CHRTN0E 004

North Auxiliary Airfield
Orangeburg County, South Carolina

Figure 26
NAAF Foam Test Area and Old
C-141 (AFFF Area 8)
Sample Locations
and Potentiometric Contours

£
‘& Aerostar SES,,

Drawn: LNatzke Date: 8/18/2017
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CHRTNO08-001-SS-001 CHRTNO08-001-S0-053

039U
0.19U
039U

Legend

Approxima_te DPT Boring Location for Collecting
Pond Location . Surface Soil, Subsurface Soil, and
y Groundwater Samples

Surface Water and Sediment
Samples

Wetland

AFFF Inspection Area
Installation Boundary
Groundwater Flow Direction

CHRINO8-004!
i

CHRTN08-003-S5-001

CHRTN08-002-S5-001

470

CHRTN08-003-SS-901 (dup
Result

| pras | 40U |
| proa | 200 |

CHRTNO08-002-S0-050

480

N>
O |0 N
c|C

s | o0s11 | ' CHRTNO8-003-50-055
| _proa | 019y

eston\M XD

North Auxiliary Airfield
Orangeburg County, South Carolina

CHRTN08-003-S0-955 (dup :
- Figure 27

NAAF Foam Test Area and Old
C-141 (AFFF Area 8)
PFBS, PFOA, and PFOS in
Soil and Sediment

Soil and Sediment Screening Levels:

PFBS - 130,000 pg/kg PFOA - 126 pg/kg PFOS - 126 pg/kg
Notes:

Bold value indicates analyte detected at concentration indicated.

I:I =as shown, value exceeds screening level CHRTN08-004-SD-001

J=The reported concentration is an estimated value.

U =The analyte was not detected above the reported value. m
SD =sediment SS =surface soil SO =subsurface soil m
dup = duplicate sample | pros | 57 |

M2032.0001




CHRTN08-001-GW-055

-

| _proa | o0014v
| pros | 0.0064

Combined
PFOA/PFOS 0.0064J

Legend

DPT Boring Location for Collecting
. Surface Soil, Subsurface Soil, and
Groundwater Samples

Surface Water and Sediment

CHRMN08-004] - Samples
' Wetland

AFFF Inspection Area
Installation Boundary
Groundwater Flow Direction

(]

Combined
PFOA/PFOS

CHRTN08-002-GW-050

Result

pg/L North Auxiliary Airfield
| eres | o075 | Orangeburg County, South Carolina

Figure 28

Groundwater and Surface Water Screening Levels: NAAF Foam Test Area and Old
PFOA/PFOS

C-141 (AFFF Area 8)

PFBS - 40 L PFOA-0.07 L
CHRTN08-004-SW-001 he/ he/ PFBS, PFOA, and PFOS
PFOS - 0.07 pg/L PFOA +PFOS - 0.07 pg/L in Groundwater and Surface Water

g Notes:

m m Bold value indicates analyte detected at concentration indicated.

Result

m“ I:l =as shown, value exceeds screening level
Combined Combined J=The reported concentration is an estimated value.
PFOA/PFOS PFOA/PFOS GW =groundwater SW =surface water dup =duplicate sample

M2032.0001




S, Legend

: G ' r p - 3 DPT Boring Location for Collecting
CHR‘T.}gS?SOgi Y % : : . Surface Soil, Subsurface Soil, and

: ’ " Groundwater Samples

CHRIMNO9003 h . Wetland
215813 ] AFFF Inspection Area
S \ [ Installation Boundary
o~ 4= Groundwater Flow Direction
—— Groundwater Elevation Contour

CHRTNO09-001
275.64 = Groundwater Elevation (ft)
measured on February 6, 2017.

North Auxiliary Airfield
Orangeburg County,South Carolina

Figure 29
NAAF FT010
(NAAF Fire Training Area)
(AFFF Area 9) Sample Locations and
Potentiometric Contours

AERIAL
DELIVERY.

M2032.0001




Y

¢ - Tal PR et
lint= 23] SRR Jreallfocation)

Legend

DPT Boring Location for Collecting
R;"‘('t @® Surface Soil, Subsurface Soil, and
05 Groundwater Samples

017U Wetland

[ AFFF Inspection Area
m Installation Boundary
-

Groundwater Flow Direction

CHRIINO9-002

\ CHRTN09-002-55-001

CHRINO9Y 00!
\\‘

CHRIINO:003

[ ProA | 019U CHRTN09-002-50-020

CHRTN09-001-S0-025 0.4
0.22U
0.44 U

| eres | 040U
| proa | 020U
|_pros | o040y

North Auxiliary Airfield
Orangeburg County,South Carolina

Figure 30
NAAF FTO010,
(NAAF Fire Training Area)

Soil Screening Levels:
K ” ” (AFFF Area 9) PFBS, PFOA,
PFBS - 130,000 pg/kg PFOA - 126 pg/kg PFOS - 126 pg/kg and PEOS in Soil

CHRTN09-003-55-001 CHRTN09-003-S0-018 Notes:
Bold value indicates analyte detected at concentration indicated.
AERIAL J=Thereported concentration is an estimated value.
DELIVERYA ] U =The analyte was not detected above the reported value.

SS = surface soil SO =subsurface soil
-
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CHRTN09-002-GW-023

0.0070 U

0.014 U
| pros | 00099

Combined 0.0099 J
PFOA/PFOS i

v “o’ oL ’."‘
1he1smiss ™ )Areallfocation)
Legend

CHRIINO9:004! F 4 DPT Boring Location for Collecting
i ' Surface Soil, Subsurface Soil, and
& Groundwater Samples
CHRTNGSY003 Wetland
AFFF Inspection Area

.
CHRTN09-001-GW-025 ()] Installation Boundary

CHRIINO9-002

Result . .
Groundwater Flow Direction

g/L
| pees | 000731
| proa | 0014U

Combined
PFOA/PFOS

North Auxiliary Airfield
Orangeburg County,South Carolina

Figure 31
Groundwater Screening Levels: NAAE FT010

PFBS - 40 pug/L PFOA-0.07 pg/L (NAAF Fire Training Area)

PFOS - 0.07 pg/L PFOA + PFOS - 0.07 pg/L (AFFF Area 9) PFBS, PFOA,

Res;::t Notes: and PFOS in Groundwater.

m 0.0071J Bold value indicates analyte detected at concentration indicated.

CHRTN09-003-GW-025

J=Thereported concentration is an estimated value.

E)Y Combined U =The analyte was not detected above the reported value.
GW = groundwater

[ .
M2032.0001
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Geology Figures Reference: Science Applications International Corporation (SAIC), March 1989.
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Figure 32 Generalized Hydrogeologic Column, JBCA and NAAF, South Carolina
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SESFIELD READINESSREVIEW FORM

Employee Name: Ash Willis
Employee Number: 130276
Job Number: M2032.0001

Job L ocation: Joint Base Charleston

Job Tasks:

Surface Sampling

Groundwater Sampling

Soil Sampling — Surface Soil and subsurface soil
Soil boring logging

Surface water and sediment sampling

M obe/demobe tasks

Equipment Needed:

Soil boring: Munsell Charts, Tape measure, pens, soil boring forms, USCS Table,
GW Sampling: Y Sl, peristaltic pump, multiRAE, sample containers etc.
Sediment Sampling: Sample containers, spoons

SW Sampling: Sample containers, SW collection device

Proper PPE for all above tasksisaminimum Level D, plus nitriles.

Documents Needed:

Field forms: Boring log, GW sampling log, sample log, log book, calibration sheets

Significant training conducted prior to departure:

Airfield driverstraining, airfield work to be conducted on Feb 9.
Equipment Packed for travel on: Jan 31, 2017
Travel Dates: 02-01-17 thru 02-11-17

Site Supervisor Signature

Lo, [

B-1
M2032.0001
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SESFIELD READINESSREVIEW FORM

Employee Name: Franklin Johnson
Employee Number: 130253
Job Number: M2032.0001

Job L ocation: Joint Base Charleston

Job Tasks:

Surface Sampling

Groundwater Sampling

Soil Sampling — Surface Soil and subsurface soil
Soil boring logging

Surface water and sediment sampling

M obe/demobe tasks

Equipment Needed:

Soil boring: Munsell Charts, Tape measure, pens, soil boring forms, USCS Table,
GW Sampling: Y Sl, peristaltic pump, multiRAE, sample containers etc.
Sediment Sampling: Sample containers, spoons

SW Sampling: Sample containers, SW collection device

Proper PPE for all above tasksisaminimum Level D, plus nitriles.

Documents Needed:

Field forms: Boring log, GW sampling log, sample log, log book, calibration sheets

Significant training conducted prior to departure:

Airfield driverstraining, airfield work to be conducted on Feb 9.
Equipment Packed for travel on: Jan 31, 2017
Travel Dates: 02-01-17 thru 02-11-17

Site Supervisor Signature

S AW

B-2
M2032.0001 8/23/17



SESFIELD READINESSREVIEW FORM

Employee Name: Jeremy Klein
Employee Number: 130286
Job Number: M2032.0001

Job L ocation: Joint Base Charleston

Job Tasks:

Surface Sampling

Groundwater Sampling

Soil Sampling — Surface Soil and subsurface soil
Soil boring logging

Surface water and sediment sampling

M obe/demobe tasks

Equipment Needed:

Soil boring: Munsell Charts, Tape measure, pens, soil boring forms, USCS Table,
GW Sampling: Y Sl, peristaltic pump, multiRAE, sample containers etc.
Sediment Sampling: Sample containers, spoons

SW Sampling: Sample containers, SW collection device

Proper PPE for all above tasksisaminimum Level D, plus nitriles.

Documents Needed:

Field forms: Boring log, GW sampling log, sample log, log book, calibration sheets

Significant training conducted prior to departure:

Airfield driverstraining, airfield work to be conducted on Feb 9.
Equipment Packed for travel on: Jan 31, 2017
Travel Dates: 02-01-17 thru 02-11-17

Site Supervisor Signature

A AW

B-3
M2032.0001

8/23/17



4 AerostorsEs,

GROLUMECWATER SAMPLING LOG

peren JESHARLEATGN |>-- L

v & OETAMD L= [ | e FRRTAEN -me - A1V - Y e s der 2617
PLACING NATA . - o ‘_ !

I [y M|.:r:l--a-.:l.-\.n'l.|lla-3¢:-'l':'+ﬁr JIAL 214 HIeI ér.‘-j_'j' Fiaxrrir—rc Jr:' F_j

I el ngramir

SHLFIrk | rgnan,

.:!.l"ir,: FHEC ALY L E (=1 Lemn

WEL o wolRE IMUHZE. | nELL YOLLRE - T

IALMELL LRI Ol = SIAFETEE"IN DDA IEH, W WAL o'l

refr b d ot [N} n, n crfr A
A S WD P E PUAGE 1 DTt a0 c 3 gl LR CaReaty s LERG [ RAT0+ S0l -
e doprd e’ - 14 1 a -1 4 L' 4 [
-3 o P 21 R ok et L 2
- [N e m. :PII"‘:-I-.. ) om LTIk 1] 1] Euutmi] rrpam.
e M LLITL] - rATH -
'“'I:_:" #II_F H[J.':‘-,L el BT
AT i G [ — (el | e Srted f———F—F- 1
‘Hﬁﬁ 2] 2 [ateleag |sed bigdy Jod7s [sof Retedoat bggl——
Hep Jaeg | sop Peoldzs Bss @ Ioged 1554 [aepo] g6’ Lhndd ——
s 125 [ &.a8 [eee]lg23 BT 822 lpaeg oy Siglia 5 Blapl —
EEIY Le3 | T feto Jga0 J559 [ead Ja-mg Jz.90 [-30a) Ty o o]-—
TS [ .04 250 g 23 ll;n_wﬂm 25 Al §F ol ---
L b5 ¥.50 |egg |e2p Pz U2 looy (34T [Braf 234 e | . —
REH o5 .00 |ico |2y Poby D@28 |eas ENL T S L feae] —
— J—‘_:I\.
S s o 0 TR B "
B =] P  Cl
wwCo LG AT T ke P Feat 9 TET - d s, [y =8 RO, ZrDnL ¥ -nls Ell - Lo =) - lar e F | al
CHHMN PLEE 13 LA™ olS oF] s ST = U LD Pl el LY I = 117l Bate " 1] AL, L e - S S LU, Lo e Lt
X R N e " WL - ﬂu:; nh .'|i|..1.-|_|5|..:_|:i e ST P T IV FY ek e oo Sk Jruecuy:
AMEPLIRG 28 TS
1 FIFT P= oIy d A L TG LR L L = MR bt LT ;
- ﬁmtlhn_-.'.'nlcﬂur-.;" P L E}-’?“P*E-"L—-/I:,F'{z-’“-— M\*‘-‘-=r-|".'l''I':"l'-;" it ul ‘I ) 'lrf,J
wdeeabuina bRl I14IEk: TP PLILALE - H I*e Fur -
BTN ST ) L{:I IG [ISHE R TN T l:-f-/- I rmdrasr o Iy I-.I/EI.
rr o e anaallta A e thea % "i-'E"-ﬂ‘ WY [a'z] .
B Lt . o normm, | s EFEFY AT A s poaptom F'ms H'-ll-\--:-i:\-l_'\;‘rimm il-\.-l'lh'll:.-il.l-ﬂl-lvl' I|::-:‘:-~|
el P U XU
AR T g 3 TE ELT — e — N Apg <58
SH T b g — 1] [ LS R R —_ — L AFF i
. =l -
-—lL_ . .L "r . - I::' -
1 : —t—
—— ]
Hlar ! Mh W padh, Cnplod 5
T RS ek Ee e, 0 L b
IncICFLAL ol e - AnAT AL Cd ke nLae: FL = I'zaniphaan; F¥alohyprepiann S -Tdca=a, T TLm.  J Jha (St
T. -1 T P TN TR-TT = . Tt Ty Al Fleziz fabrenbin P i,
HEPI' ¢ Boroa' i Fies FEH 0 <onal, 50 A e Wl rad o0 ond ey Vit L0 o) O LMY et |
HTE

KEE: T LI LERTE T NS BT AT I O

e 2 0E e Torgpearatone 4 00250 Fpaedm Compcimpia e, 4 Py DHAG aml Qyypgane dbmadhigt - SO0 D1 e v, vl g, 4 B30z o = 2% fnbat i rertin SanH) Tukall, slmeckegn o

Hevmemi Lo, Wt © AL 2l

M2032.0001

8/23/17



& AerostorSES., |

GROUNDWATER SAMPLING LOG

e S8 CHARLEBTON - Sife 1
rum CH RTNOL-007 et s R NG - “n-'l_@w_ﬂnjﬂ&m;,&u
— FLINGH G DA
i by AT & i | v SO iy
FATLE WiLWIE FLIBGE. # WLl WL LR = (TOTAL WL CEFTH WTCC - ETATI: (58T T0 WATER B WFLL RSy
o bl arpheakha = n m i [ (L]
PUSIE | ELATFMENT WL = PURP WOLUME + [TURND CRPRCTTY. & ¢ LERFGTH) & FLLT& CELL WOLLBIT
e T e e - - i ni - - r -
|Es naem N E T T
SadE Pl Laa Ll " W, g (LR CLL (LU R £
L T T } L P:' " i A ] T pemrierd | e EG
. : FRTE Pl TN il
| o o] _
65 [Ze0 | #3Fe  [95F |sad L84 132 |3p4.5 |0473 (24 | 9.3 Aere
415 15 | 3658 5. o1 |17, 2 % _ [cita 1,}.3 /18 Pleas
2 T R | R B A R
E!ql-“; s ol BT sy Hetd N92 lowg.d Jode (35 | /5.9 -+
e
M_\-:_t‘\#—‘_h—‘
T AR TY felern Pei Foofs @08 =A08E Majfiod {i=80F F=Eik Pedl &eisk Feijal Fealtdfi Fai=
I 1A .!t:‘-—'-?.,"—!i- . -dlﬂg,. aﬂr'u:.mu: 1™ = 03 --.
i ey e aivme e :w_\i [peem ) marn E.,.,:,L'quﬁ l.l.-::rl 1!.'*:-,
=y —m PR . E} P =
T A AR e Lﬂ LR SO i [T ——
PR CACOSTAbTO e F s ) e, T fm e v Ey
AL T CONTARIT B T [T | e
(5 TEREETY i || i o | e i e h:— “‘ir:u:;m [ T Pa—— i e rIrd n,:.:!::‘
MR B il | 1 PE_|280 |~ Pl PR eat | AFE  [oE3 |
"‘-,__'h_
1%
LT

£ g

Prrdsior Do Waech B4, BHG

B-5
M2032.0001

8/23/17



2 Derostar SES,, GROUNDWATER SAMPLING LOG

vt JGHARLESTEN [~ ke 2
be s TR DO T = T k.
FLRGINS DATA
T meed A

R padrel 1 PR TR DTN T f

LASUIL nd [1ndmi] .:? n a I | 5 n LT g 5,‘5 % B r PP
i — T T

Ll s PRl 1l Wi R - e TALWE LD B = EIATE Uikl IR ESy P AT el T

wad

wr ol

“m iy D T i, v 1 kI - LT I o

s ——r——— - - T T
FOUFRE-HI U VML FEAGR LD ] D] el i, o 4 2 Hess CARYY 7 x THRHI= ITHATE 1 1A 2L LAl L

wrrhled Pt - H [N 1 o - - ar
[LIF TN JH T H] Iil = r? od “urwrs LI 1 H LN TN L I N N
rorusid Womel ol L L 1F - CHE '|_D (R Bl bl 1 Lﬁ SE LA L | {"E s g g lﬂlh 1
LT LECH WIH =] T Lo Cll'n e wir T ECT LT apzl
oL T .- n :'_"::' iy S Aanan uy MLk [ T
nre Aan HE. Fail ’ﬁ LTI ] sl
h : LU g L rm WSS
mi f=Lm,

B Bim |oom 237150 Lo lod | Lie |os6 Fha 7 YL
5t (4 [ Hled | [S.% Jw.32] vy | Lue DIF 44| 7=- G r |
bl 4l | Latlad L |ms 133 (114 baAs ey [T+ L |1

—— =

b 1™

| 1

e
.
—1—
[
—_—t—
-
KAl PaHA Sl Foa Siwd] a5 =S v -l LIATcADE 2rScd T-le. 10 bes donie e Rt Zat
ToF R =101 1A Y I""E-J'” 1T = C Lk 1L = 21T 1ol = X by R B N TP Lo'adda'a -l e ]
AU CEG EGURMER] —LS. kb cieing I O Fhi- v Learc Sibmn-nze PuTge 10 s b p B 0L iry, [ th[ﬁ'\l"'ﬂﬂ-l
AP a4
Chdr T o L]
RMAR EIR A ERTLART ul.“"ﬁh |-“"I'-1"-:‘ {MLj TR T —_— PNIEC AT ‘ E 1:-:? LT T 15 I:nl
e [T [THELH ¥ |::._"'|I M dan na
ST T ":J YT PR [ ST SR
ptet o 18 rh AR s Cara 1 | |: n Lkl W A iy v T - R__I |
LU B I NTES TR Rl Bl ] ] BT LRl TRy N Eotl e H L)
" - o el s A DA AL AL T AR EAS e Ttk | o WRILY
AR 1N Ay T v -l caxy -l

MR kLo I TaAXIC LNl 0 | doMRde-iCd AT Dt REN I )
L= MESLER L ]

oL 1 U = e s g | Chnk PRI APS

- i

S

EHFETTE

FETLEY &L G P A e DAIEL, O Daew . wall, U =D'spidapcie, Mes Sdgpepgdear, 2 oDdkenar, T Tokar O ndd Tpadnt
AN, M3 LaJPYEY - CUDES AN, P TadaLds Fiadpe, LIRSS OF =Elaldei Fume [S= N TCITETEE T T FIET o
1" e Hap bl Farsld o =0 ig: By Zlqa budead Lllh'ﬁ-ﬁllﬁﬁ TLHR L= dldnT gk 1]

HETLS:
A pg s 12 pygend cul e kY Eem b b L
Rl D 2usle Ceoseramear 1LZSE Sacefz condusimie, 1 Dhookved Qayrat: aluckbe ) 2 265 0k A, armaal, L0 2egio W s 1T ed e ar b preaaer Tartddy alieiga

Yaweon Jeln B h T, 2102

M2032.0001 8/23/17



I & AerostarSES.

SHROUNDWATER SAMPLING LOG

e 2,
] s S RTAE2 - mpl - GW et e as Ay f2olg

ety JECHSHLESTOMN

e LRSI -0 |

FUEGING L=
Frall T g .1 L amrkl AHOA 'r'!'ll,Fi:f LM F 1= 3 PRI RN LR N
LHLL 1=l E:I‘i- _||r r_l LML L {lJI"‘I' 5 N 'I:-I\- ] UV F el B3] 'llf';r {‘} Lf.- Pl I Is-":l P

Wl URILNE RIEGE 4 WTLWO T = PR ML LEPIER BIOZ = SIATRIH ST DUAA IRHL 2 WL L s

P e e 1 - -1 IT -1 La
|6.2%

CXANSCY ™ Wik b Lz sl [opern am, - ke gy E o ot i Heea k] CJdRRESIFILT ] s FLAWETL '-Tl..ﬁ'-l.
K dpelssm ' - - ' - . ] ]
PR TTIT I : lau BoFim . FL" - H 55 1 ':Il F-lazres HIT R T N o
Tk e LTI i:’: . |:_.'I I= Bl e H"[‘.]:lr'__ I L E:I Ty "'ll' ~ I::':I I.'aJ-\.IJ.'HI'l.J-D ATz L =
fat 11 HLHIE F 2] i e+ (A1 1} ey LU ILEF FHTY SaaM [F e ]
— wEIU- I n Mmrann kTl FHCw Sara wal =i raurbll we
" Hialo Hinn Jnprt (ST, T] ol
"'-L.: lht-n- ml_:l‘:".m =1
LI 03 ] —— & 0H | —-fFuma | Lfpnate ——— "1}
LS & %0 | qo  l7ad [u | [oae Pea o7y J1.2F [37 ] Azp  Jew | —
L0 ENE cpaln v a2l lpy 97 12 [-3i5] i ,La-t-'n.-: —
T DN N = T CT S P TR T ST T e | —
1210 L3 31 O0E E&LE&-‘* AT Y e EEETY [ G
2Ly LG ) 32 I s s Jam g Jed Bf ]It -H.2 | 269 i .
NEREZ, L & 1. & TN M SR PN DA TEE N | S W I
-‘-H_\_—h
-— 1 | _f___': T B
—— Y ulfﬁé,fj:__;i_________
= — _=_\__|___
et CARAT Y ara R b 20N - 3R el 170 =0 =-Gid i 4 =Zal, LR F u =14 T ]
O (LT e e TP e o D o Yy I Yol N TP BT o 111 O S o L . Chl | gl 111 N ol
: 21 4 r-:!'..tma.‘hll"u:ﬁ ol s g, = A sl

SARPMLING AT A

SRR 0

3 = o ko ;o TN

cussmes g b Thpate [ G B bt S R WL

n - . & Y - did
[ _ ~1n L] Faer e - {ﬁ-j T o1 nl’lﬂ."'l N
[ o S LCY oy I P Il_i.\_ E} delind St -k Frwr Iy rd

¥l e ma w H T T-mi1 T :E;'ﬂ:!':l P, - d.__l

AN KL ZLI ARG W u RPN L Clari | ok hahl oA T
-~ DEsie g = gt AL L F ARl | 3 av R
15 aty 1
(%1 TR T TS narsaa | W edLad | gl i - 1 i s 3l urns e ] W
[THE-3 LITEE] Ll W TH |
[ f = fqtnlo ? | It 250 —_— —_—— EFET —“FFE FY -y
_\-_\_‘—I—
-———
o o —.
TTTT——— — a1 r"lr i -
- - r i = | i
Pl E” L T ——
I
— - ———
O = 45 1% BaS
TRt
Hy .

[T R Y T 11 -8 Al - ATdaruikar O D cl Cel PL - Mdpdrfra, PP =l'zhpizgakare. 3 Edan (I L TR FRRYY (b N B H T
[ IO T HEFL L AN N EEIEETIEIET R NEET T M= et -lamg, LSP s Rarke: Lfara v uip

1= ri-argizccin

MY = Ky Fime 100 |- Ty

S IR o TR T Ty .ﬂ r..-.-.-.:: Drlﬂ

WOES.
Tamcker Ceay ) oose oAby eiinl oo pm b cetime
pE - d 2 il w0 e Gy A w ST Rd el (oIR8 L s - 2% ey eaeer, cplensl ¢ 8 10 gl o) [0k ez e Eoank) "ubrfy, 41 v leyr £

heawa Dn Maedt 14 7ET%

B-7

M2032.0001 8/23/17



| E AerostarSES_ GROUNDWATER SAMPLING LOG

i, T CHARMLESTON ]-.- a2z
— ANp2-002 o ) R tapg pos =Swe- O | | [ v 02 /o faui7
BURGING ODATA
o i : :Trlﬂhm _;}' fa n-n-rrn FF’
: = ; B VeLL CAPROTY
b T " - - L - -
leﬂqmmﬁmn & TOERGLERGTH o« FLOWCELL Yol L
a6 o - - -~ Ll @ By s e ] mr

- e ]~ peellE ] e | R ] TR e e
L | T P
310 ‘;tlﬁ-illi 25610 w li-00 114, I L-j_'} 352 {2 —
1S L3 | 500 [asp fo wlsa |00 [paek [1id 110 -
020 .23 lez2=s  Bee v v les 0H o359 (% FIL] @ W ] —=
HLs I,q,i__E— .80 Jas0 [n ?.{m g.3% 1. ‘52 e ¥l 94,5 v —
Ll;{é %_ 1.7 250 1a 0l E'“ ﬁ% _ﬂ'__lj.'lg B 3.7 ;F; i ] —
: \0. D[ w0 M5 |32 12 [IRd [T, n n| —
oy |,1.g A5 Jigo|n !.n.li.m ﬂ.: ﬂ'irfié NE; —-35_._5__5#,3 Lad —
L3 L5 v L FEEE PR T R 5 a. I Lf 4, T B EEM ==
145 IS i iip [ i E_.: f;.i 2.3 l«fp 5ir 3 B |
i I-_ﬁ L 05 v WITap M JoEeL T e Ty, ] i;fm =

UL CARACTTY (eliiny Pt Fply O 009 PoREd  LMa DR DeDiE MCAE; aeldll Pedil e 18- LA

wm:l::..." ELHJJ
z e e H'\‘Jlll
ml.ur-:'l':um— e @“ﬁﬁ: B — T
LT PE 250 S S e | ATF Jses |
— BL g2/ i

RTW =528 | E&S

A TIAL, CODES: lﬂ--n.-ul.h-u.. G = Deat Gake. P = Poiyeiy n;pm ED 5..:.-.. =Tt Tia CoF

Dﬂ.‘ i3 @ e il

HETER

Sl DI L L L e e B i
P 2Bl s Temparnlam: £ 0070 Spoolla Cardurunan 1% G0l Goorpems o1 mefron = 3% wokorslan opdonally, + £ § mpl = = 10 faiehiver o gauis] Torbhidly of masigs «
Sesivion Tww e M

B-8
M2032.0001 8/23/17



2% DerostorSES,,

GROUNCWATER SABPLINSG LO3

111478

STyl e Doty Gprspege ol ronuong”lig IR szl iha I

e JBGHARLCSTAN [~ & |'.1'--p,_ ar
rtn = ¢ UETA02 - 50 gl 012 | QR w027 0lhS | e Ba e f2al]
F_RCINZ DA~ !
el T | oLl BRI RITTAAL s - THERITT] ' BTN TRED
—ALF -1k .-.l - {_:' [T ! |IrLE 25 I_'T..s' " I AT e 1TEE, |Ll:'.|-. I -l:".' [T ?F
T LTI T T | ll.'ll-'r:ll_ﬂ_."' T DTl e Ll T 1 OTO = ETAllZ LT P2 lbHL & WRLLC il
iy Timl Uy ke . |I"||I '.TI.' rl H o= a1 L™
i kel U PR FLAGE: AFIAAAH M1 el = W WL LY ro | 58 G T A "R H""‘"":'FH""' SA TR WL
ey s o '] d [ ' Wy ol . .
317 SLLE QA Flil o 1L S JED A I v i~ - A dd ' e LR
WEe] 1 L |IJ . I\_NI Pl Uil el I!.i.,'II - '-.l':; aneh et llj"?— '; FaCC1-~1 -“'?5 e e | L“ ll_||l-' -2 Sl-
L TTR M T (24114 ¥ HY[ A [T, [ ETETN] o' Talhdly EoLTP ahdr
A LME LIRN ] A1l " "::':':w i e warawn (g} milek (LU LD L] I ] B
Inm LY Anenn ] taltd III_,.-"__"_"]I 1
bl an meTIT e I ~rl -lr/{:‘.l-".l
L o 1 A
1 o o N YA S A v et P— S e
1 2a [ea |25 da5e [lpgy Toma napy |22 | gF [adaa] IR ey | — =
=33 [To8 13,77 A0 [ @A) S {aa ) fer 203 283 [zepr| ot P Jodser| —o
P (g [y [aes [1d 4] Belf Loy e a0 Jau st beai [ 0 e |-
N
i b . z
— iyt -
[y — = 2l e
i ‘_.r -\""--.|':__
—— —
——_
——
S
i~
WL CAERS o St e By STl Triod, 4280 pcE STl adlN -y, b LIE e LS, 1S )
LARG TS A il ¥ il ] WD - 3008 IO mDo0le T ouen  Walobagd, b adW TSR, i a0
SN RLG LCLE PR | SRR, 8 Sewr. e - mnakdd ol tall U zekeZemmem bl RECTI T L. e gRye Bl
EAYPING DATS .
| —_— TR O e — .
AR [R7HI = LRI '-I—m!illu][-'t'::h[!l'l .'I!| LAl LT AT -‘_}l:- PEILTTE A" I'Sj'\i:l P Pl |:J ?.:p
CERT ETR R I [ N P (L R "W b Cl:._ MNu L * a
herin e oeq I-.i- . "; b w1 e = _ Vet == b n ,Jr'l"]_
V1o LLEt mEpEE. taras = -f._:__} helm ||:...|..-....ﬂ o, AT . L=
LTI SINAME IFT-F o F R R B P o e F S LY Lyana 1D
Py e e T T PRr Y PEITO R EE YTIEL | FESEL R T TR Sy Y
AMALE I [T ATTET T ITTIT RS . S R TR T Sl [l A The "o, 1"ne [ itk
ELE amme e
T= o LS Y — -——_ - = —— [ a3 AFH )
S O TR L e I =
S — T — T
T— > Fi
e ER _
E T -
o wym
WATLHMAL U, g A e gl A CewigAul  TL-cedpabylar PRS- Famveageeg; £- Meme, TOToler 3 Tikes (Saadly
rAN . KC RCUPYCHT CICEE IR FETOT H Fade N Aence Pusc CR- -Chdaz U banaHa Sor,
1IFTHE » Hewnrma Fera 1'eiobabes Hog, Aba - ke W T iy e 1 = L] B §tipad it

i DEwrls Ccporaane = D20 Saceklz Sorduslarnn r S Oleddeed Gagyen Al =adi s 2% aabediaes 1K h, LA g o 2 10N dedid el s T fpead reodge -,

Mue o Onbe Muwan 14 216

M2032.0001

B-9

8/23/17



@ AerestarSES., AROUNDWATER SAMPLING LOG

trauan  JECSHARLEETON F- 5] ls ;a

i AR TR - 520 k- O [ e Cpitrpdog TSR MA-pA- 0T & [o 227

PLACING DATA

——
nL.L L HL P vl ST e Py, W00 '\-Il.'l:-i'.‘-'l' e Aadd Likr

[ U J . LI i [E TR | "f‘i-| F 1.5 H'}.ﬁ. I bl 4 g ‘I_.[:}. ] ! b '?P

WILL wI LKL PMGE DUl WC W - TOTAL AELL UL U2 = DDA IE DT MO Iy 30 AWl L™

Ked b e - rl . [T mm 1™
FLLFHEHL A UNE S A e RS L, e R L E T TN G A LY LB ko L=rad =} Fo JE .2 Wil s
B L 2 1 e s . Al L | . R h : *
g g ey LY T Invdri BT TN
1 1
pou 14 Dl WAl 11 [:I.'\-'Ir HE TS S l‘L B RS, ‘.' 5“.1‘ Il ﬁlﬁ Ll il B e T 9 i"'1."'—-
[ITFEN s [ 1T T [ oo T LA Al wr IHLLAIE P TE ] nocA
ol ETRTLY 1 a1 e I':’:E"' “u UL E S L] ] HiLY L TE T TR
ek Arlr Hupra T ALl'm 1

| 1 AIES]

At

MMM% 5.5 Ly ¢ 71 [T7e.u] 6.8 Fia |wo

A
| g5 [ == T 1 10,4 s ™ H§T-4 [ mril # B [ |
FEEEEEREMEENTYE ZEEN TS DA R T LE"

[
]

_\--_‘—"—l-._=_
—]
—_— L
— s ——
h—lg\‘1h
Ll S NS ralfaw et ez TS -0 0 104 La%~ s, -G, ki 1 H Ell 19 L -3 LN A Hrah -]
ARSI D LAt T el 1) LY = oG - L E | 1 = LG8 21787 — L) LLL W - 2 1AM I = 2ullz. A e B1%

=1 ho ELL FuEr Ligi: FIr A H- IS Fanip, h B TETESS L TR TF = Twicies Foma L1 mdrke gt

FARIEL TG AT A

T R TR T e BN [ 131
o =

[T r " alr. rroritINE 4 Tl ilw
[T .1. [ TNy ] . .
CER A e - - e i -
IF L= e wnlwids et = f_;:_:. lawn® - .:'u.....:_i;l, ak .ol - ()
AL L RLE LI, LAt i 1 e, [T
BT EEXTERTL RS- BRtel el T T D ST L e
a1y vy, [SIFTRLYE ; -, w2 e -’
[Ty TR IEE [ITE AL i NTITITELE D TR EE LRy T by T el e, . .
LILE [T THER T o H

CEE = o 1 Yo l2en [t~ ok il EANRTF | AP 29

=- LS —
T
.

v

o

ey,

TIHEAFT

InA LAl U0y AEn rkh A, CEr Dk b, Fi = hrhtm FF-fFedpraapas S—-Geema T- 7ofzy O -Chles (50t

T L TR ST LT L {1 B Ptk Brldels Birar: L I UL = R FaP F%Te ravem1dd. ot
ol o Ml (W RS LN o Pl ot s ks, A b ol 1l e L LA P LT L) | R L L R Lo o]

TRl
TAAE gy Tt ) e degd ot ] pe] e gorgpigBes onfeg
vk =0 wd e Topeeedatign 1020 Syt e Condendence; 103 Dlageband Suayd s 3 eifigs o S0 L mmlze il p o= 15 TR 0F 1T fred ket redL] Tukithy o adrm 2

o am e el 3 0S4, TCU

B-10
M2032.0001 8/23/17




| & AerostarSEs., . . GROUNDWATER SAMPLING LOG

e B CHABLERTON v SAPE 3

et P perpga v OBY - | e Chmtr 03~ 00— Gl -d 0 | o i——’.r——l'-h"m Lo a3

e x THE b

L

MURGRNG DATA

[ = -
\OsS TR m:‘i:":“:‘": “': -y
= i 1 gl poia faed)
gl

[~ I Y O oy
Il | g, 53 J::;J- ﬂf g ;
f80:9 Lo €1 Fas

1 15

i
:

e —
L CAPRCITY Clalts Par Pl AR =RIE Felbi: 12F=00% F-08 Feooil Lok Feily Feid el
- g = i |,|-|r-| BT = DU G = 0 -l
E5P © Bl wapw b Purg TS Parillie Fewr T - CHF G
TR RPLIG O
ST ’
L L oy e A m s & ::5“'1 | s -'—ﬂ“-‘@_ E:ﬁ [f‘}-l A A ! ; .'EL
e : o = W v L&) e -
i i i - bascrris cora i A
— T D E e bbb T L] l'*.l LT ] FTTT ¥ L_-u-
s % AR B M N LA T FEF LT Ih-.:w

iy dnin pa

L rupmidiin | mafjia i | ATLEE =l Wiskd o § B siers LU 2] e Rl

EiE INECRY W PR )

S e AL TN A BT VS T T T

a8 0 Fowats Tawmpeciadd + 0770 Spasii Condaciunce: p B Dbachen Doyger of reasiegs = 254 safcrrling ooslacaly = 007 gl a0 1 Wi petiadavns o gaker] Turbidite of rescig =

Fowmme Ciaas blaride il Bidd

B-11
M2032.0001 823117



2 perostarSES,, GROUNDWATER SAMPLING LOG

eossvies A8 CHARLESTTN |'l-r SiTe T hl,-":{:-'.r.-'igl'?
= Chidred 0% - 600 | mer= Crpvniod-bod-Guw-oiS | = =
PLIRGING DATA H

e B ~ =-H||-—| ey 4 Ilﬂ:T‘ﬂTﬂm: |ru-l-rn|-lr=l~r f-ﬁ?ﬁ xlm“PP

WHLUWET FUNRGE ) WELL WOLLRE = (TOTAL WiELL CEFEH SN0 - ihﬂh:l.iiln TOI WA R K WL, CARREETT

L BT PR |"|| -SF R .
T MEAT WOLUME PUIGE. | FCLBFEERT W01, = LGP VOLUME + (1 1500 GUPETTT K mmmm
o W aemaa ' ] | - L e =
muaakoia i i U5 e 1140 t""m ﬁ 1515.11
wiria - -rre - L8 S AT
HEETH i L " =) (] rres ervres Illl—l-l appm
ki masis PRI nemw T rEl
T L -
BRI I53cnl 536n 98T 730 [eay(adi3 960, F .47 [3ed] sa)  Bla]aeas
711 150 1] e oW 3w O30 % |0FF 074 é.ﬂl i 1
.30 le.95 3.7 I Foo.y | Dbl [-aaf4] 57 4 1

iy Sasn
L—-
E_.____‘_-_-_‘_

—]
- e}
=|-—"|'—-_._______‘-_
=
PVELL CAPSGTTY (Osllors Py Foot. G5 =a0E Peddd LI =dph Feam Sepdf;, dFnas TS0 Ka1ay A
T s . il A rie
B AL mh;mlrw i s moms e E'If:__zg m.,f.:i' l"l'r E..,,.,- f2 .|"-=‘.|"
Pt I TR 'mﬁ
i i i l '5 I P "l'-'*lll'—'l"l
s A m A Tw i T E_ B 7 ek Y nRLLarE ¥
WAaFL P, L AP R T L s PR T [
T En TOTL —— e o
e drtpaakin | s oo [ o i e i el P iy e ——— = =] - e

Clierms]-ond-ed” . N o ¥ BT 1 A W

| W= 5,18 4 BGS

Eimtioadl, s TR S0 R pd v i L b il et
L o8 0Ll i Tamgsiwhis ) < 00 Specke Coraaytwra: | D% Ooasbed Dapgery off ivsdngs < B s isbe sydiseaily, § 03yl o = WS fahichever o grosiar Turisdip @ salbiafi

Raviidri o o AL 20W

B-12
M2032.0001 8/23/17



L 03

F.Aumshrlls_ GROUNDWATER SAMPLING LOG

rane 38 GHARLIRTION I- Site
i = - 802 | = Cojorpez- ooy - ou- 006 [ RN o0p )]
o L &:L:; el

E-Iul"-llll-l-wl oy I’;H Hlilll.l. ‘lil"'| '.h' n u " Irumll'p-lrnq. q ?é; -::HM:F'

WL WOLME PUNGE. 7 WELL MOLUSI = (FTAL WPl DENTH ST = amh.mmw.rm W NRELL CARBLIITT

|4 o an
ECUAFMENT VOLUME PUNSE. | ECARPMENT WOL = PURP WOLLSE & {FLESRIGI CRPACITY & TLBEEHLERATIY = FLOW CELL VORLLNE
EETRLE RS LE T L il U | 1 ni # - L ]
PETLAL ST CH MU [T UL DR L) = omwrn oL WA
b1 R P | = Iy I_ rmims ||'E li" |I-.|.I-|u. [ ] (] SR enr—— 4 1|l1?f'ul
Erasa e WTTH ] e T P amr vimm e e
AR widisds W - ":"‘" [ i [ree -d e SR ——
(Ll Adira Lyt ] sl e -

ipiaan sl [

[ b i
| Gobo]| w obo  |a0d qglﬁ%” 1.0 030 [wigr| 6 8F Jibna | coung]

V2 don | Wa2s 0 | 1+ | 8.5 P st el sar L1
Jgo0 jasol YugQ | 1A ca syl soditas T o.29 Fagg] dal =1 &
‘_"=— —E_______-_-_-_
‘_"f'-r?"'l-"l
S

PAELL CAPATITY (Tadaw Per fom 0 *F =sgor b At = gum FELM FaipA Fapal FelEE  §Tsias il eE

g, LAY LA LT BN LN Bl i R L TE LT TR

FRULL NPTV T, Bt Vb LU | kot 0 ] | P T

AL BTN DorewEsE | ELTTEE CENE || o LET e [ RNy SN— - oy ] ER e cpdd
e T L el |

=74 BOS

B B e Tegeerioe) 8 020 BpecEc Ouadticamm ¢ 8% Chkayiad Sapgarm sl imndbye 5 508 snimebee oplaoaly, & 00 mgd. w 5 900 Rald e b i " F

v Taisie Blae 8, BTE

B-13
M2032.0001 8/23/17



2> RerostarSES.. GROUNDWATER SAMPLING LOG

i B CHERL ESTON b= SiTE b B ifaeda
s L HRAT Ol — DO | wets CHETMOL -00i=- Qui =025 | we 2 Hosbedon
FLAGIWG DATA
o % s = s " E.f.’.l‘.:m 234" Lo pe
Tk " Al WEL BIFTH 800 - STATKOEPTH TO'AMTEN & WLl CARRTY
L B e 0 e = | [T [ & T = e
TCLAPHIERT WOL UME PUGE. | ECUPMEHT WL, = PUE VOLURE + (TSI CARAGITY K LERGITH] = FLOw GELL WS
welvec eyl T e I Er. o35 Lol ows |
- - TR T ECIEe =T (=== e | coom
= e re wiem v - v M | pumsrtrt
em [ i =g
[T
332 |54 1913 lo oy |25 26 |-3vpal 113 g [neme

312 5'-55 1994 P 52 Fns|Ho¥
412 15251 |20 'f;%' * =2k | i 7 ol

1 -
e

P L CLAPRIITY fhelons Bei Fuom. 308 =dox Fefm  piRtonm FalE FeOlE SepaE el @sia; oreRs

ted [m /24

L R .:ﬁ-l:l\'-h
- ot o P L P
Cios-Bogoge T 1 TPE T8 B ST YT

P AW e b fesd

WEA0T iy Tawapainias; § 02 il Carabawarea: ¢ BS Disaaived Oapgere ol ndega « 5T sl apbay, + 02 gl o) b TR pebictuve k-prawed Tocsbii s mmadiogy <

Hishion Sem: klech £F, 2TE

B-14
M2032.0001 8/23/17



e AerostarSES, GROUNDWATER SAMPLING LOG

e, JBCHARLESTON - Sile

s ST - G0k | e fuprin-tos - G- ogs | T 2-4-1F

PLIRGIMNG 1A, 5

EET g T =L - CTETEEERE T

w 5 h r
LA E' r'? 5- AL LE -l'r"l -d 3 i Y A L] 2 5'} 5 ' 2—‘-‘\ b= .- ‘F‘ll:'
T —er—TE—
Prlbw AT el 1L WL 0 Ol Al YellL LT LSS = SR LA TR A el ] el
"' o= 11, uL

Xy W LK - r

ECLF IR wiUURE I'H%CE " B WENT WGl = "R WO P = ] AN ST T LS SHHED LEHGTF T E A LELL WAL

LY B - T vl a nr - [ - -
I LRt T Y TN g e e
4 ’
fre-r wonen -t 1 '5 LT | -_2 5- "RIRE 4. ;F-?E'EL -tiLzar JIE'lf b CYFETTEPr |r.g "S'L.l'l?
FLTIE [FET] LEFIE i 1Y) rraf CEvEL R =L Dawddld =i frm
e LR |l A ":r::' fat | LW arage 1" rUH H-117m dvale]
=L Ty F Ampr 1, R wi
Fmfan 1kl gy
™

faZle |2HT ] 3F1% [PFF | 2505 |[S¥4 |Jedr|ooas [B-mr [0S LoO.% M | #0
FRFECEE ITTY T TR FEE A DT PR P A T R K

d2%%  lwof | S¥4]  [fpp l3fac [50F lon o [Safg |5.37 *.f.:f.? i
IEET I F Tl ENEL f¥F [a5asy [sav [aed o5 [ 8¢ [4n
124 [Bed | 599 [z las2s |5z [gpa]aave [ a v Fasa] w2 1.

it

_\—h‘_-_\_\_‘-\-\_

Vel . Gl ana T gintoww Foae Sy 0720 100, 1"t 145 Ny, 3 8w, ) a4 oaah, Bl - af =L
L s hhlal B4 70 1 el T E | L% - .":L-""'-«. 1Y w LOld: =) I-3° =023l o O g -
e e -\.ﬁ'l Trhm | e L e g [V | L =TTV T TS wllpm [Cymm 5]
.‘\'.‘-'A'fll"',lgl."i na-n
. A 4 L |_:".=._, i UL L g
bR IFH =T AT Augr -t PTNIDE T |r l_r_l.ll:' . .-"r Eq _E'

wrpdi - Fehan e

e 0l = TILTN R rrle. ML a M - f::j: S LS -

.
[ L UL B a E waPTeyy ZEL *0 - TR T

e et AT - 8 ) FLd b vl v | a1

T~ FETVRHA K AT SR S Fan LD =150 bl LI LU
e = bl et ey o e ol bt | 112 e g
FAFL Px="RT 1al=Z =71 [l-a eyt - B -

B . T L FRTA A T T | AT g rhm oL oad.
[INTH T liane-

[ 1 P R IR T | PL T [ a0
-‘-H"-—u..

7=

'-ui'lﬂ —--_\_‘_\_‘_-_\_“-

g

11—k,

LATENIN Crae= W - Aallecana [H- Ghas foa, PR Fogelidein, |'='5-=.4_-,....7-'.~1.-, L. Sweeey, T edlw, 41 f'll‘HFqW?'H

SUMPFURL EUUNPRAT OUES: AP0 n Slp ayrinksz s LRI El'mllgzhln |'arp, CHICEE LT E T O] CTN
NIEA = Mordariw | s Priakde Fhass I m Sk e Wl d (L ach gy Ldw by Larnd LR [ el L ] |

RTCLE
P SN T PR TSR T T TS TR S - 1

e LT orh Sceporglae BG AT Spoofc Condocienze: 0L Obao vl Ucppon: sl saacays =400 ypla o Spharp®y, -0 2 mg= up b OIS vy soppkis] Cor ablip: pf s gy 5

hapra Fal a7 L AT

B-15
M2032.0001 8/23/17



& AerostarSEs, GROUNDCWATER SAMPLING LBG

i D UGRLEZTAM |.,. SITE fa LMAE
e Qe Trd By - Do T CHATROW < o03- e —ggey | YT i Wt ST

MIRGIHS NATn

ETE] e TR TR I T T TS EN RS TY

WL L ] I:r. 15 ' e Tl Bk ‘|'r|'—|' ' 25 Jl E 3 r L il Rl Lol :" :"- [ ! irn T4 ,]::'.l'ﬂI

AL e e FHEGL 2 Ll WSa e 2 il S Wl LIS = 5 kA= B Al 0 ALl T8Il T

R CH T . [ [IF I F1 I uu
SLANITIYT Wl IWE 'LYZE C ERAEI'VEH WL - UM el s - I A RO T = THAHS LR Dor L L)L WA -
A T o] T | . 1 vl L dr - . s
WAL UL L | L b cariara s g aem o4 FTETS sl oty ok
1 ] " -
ELIITRTEY, TSR 3{) froimp g S L ITEIRF AL ':‘EH' E‘ Ty rar r.d..-l..';..-n....n_ll_
il T Lrrih rh “r Taldd LEvIAED = LTI e ukA
- At ] I, "_..:' H"' faid] ol fumal= 1=y nitd g L
firl L] by KTE At =i
L I 1 rwenT) ' Jp- x|
: L ¥ L
) 'l - o .l' vt — 1 ___ [ I —
%Y C I ng Pty Ebha —

£

FES T ENES Lo [S0d Tn ) (o086 Thap -4

T\.l'
=y
1
il
=
[T
=
iy (=
=
-

H
3

[
ke
o
[l [
Lnd- |
rl"-
=+
L...
[

1
k=
=
e LIOR S
g o
1=
=

[

5 el IR :

b 3% | .91 175 | wijw (Lgo T 13
F.'.LHI_] il T

s

=

it
3
|4

. [d. &3] 0.08Y
2 | F (.t

[
5
LRl
R EEEY " N NI T
LY eIE N 5.
a
i

3
4

ko oo [
VRV et 39 [ nie i
sl (115 | a5 s | o fe 3
1 1

285 [las [y VIE | afe [s2e0 A 52,

=l
-
-~
L=
-
-
G
il
e
[

—_— —]

alle a
P o T . .
—_ P I Ty e L
= 1 D
——
—_—
_—
Al Lmlmal phere P Felrs AT 00 1 =1 s Oy XN, P ' RdE S el oAl “J'r Lad

ILA MG 1MTDL L CAeRCH T S s LS - 0 (e 1'Ik" = -3 0 M b 211" = DC2d dn°  Z o]

Y3t lal e il g -]

Lpkin Ih. - L O R T I T T T
b R LT p

RN TR - (TR T R Hﬂ.l [-';';-:I.Ill F;T.]-tﬁuﬂr\- ELIRY ] el | *'V'Ilfwr?; 'lE!/lll?L';L-"‘-' :':::” Ijlq. 5-'!:-._ T-L:In: Ii:l "L"‘; -é:
I .

[ TRl Bl ¥ I T Io

- e LOACrI {.. | MA-0a I|' -
Lo
Lol I LR | El:} - I::' LR R e iy o e B e e Trm R
BRI Ly IR neg 1 {H.?l% L T II'.."|
RLLL B TERL TR R T ] - RN RN LT e Ll
" y - = AT A e B e AR L B FieL | ILSYAHAIL
LS roara | waraen o g, FLAENMEL i ‘rmpae Feruna.T Tl L Hr B2
- Rilmhirasn
T — — " . = v
LN - e —a % o | = 1__-;5,. J— — _—— _ 3 £y L-:ll.f
T .
———] = : T
[ %“T Goc bt vy o
— L I PR
-—r =_\_\_ -

n " | = .
_ o LFL TN IJI:' '.,.uh:l.'-:-" warh 7O Law Tar o e lowel mate- e b sl e v vho

S b . w i onah e ek A Burgiaa
mATFRYI :"::'ll'l‘l-'-ﬁ.- AG Lader S, SR Char e, FF “rhaidere E Fohgizppere, A- ?:ﬂ-’ﬂl L TS R | l":l'w:r-':mm
ENAILP G EITARUEN- T RRs it e Bk [PpmbAs: sh v B abekn, LU - Dm0 eap RAD - Lax v T aaped o s,

M"PF = Maomine Floa Furhibad b 1 N = Mh b A st pilies g lrnnn LR o Lk |

HIMER;

s <l ke Fowwrs rilbmbmie e e cadherE,
pH 12 wka lurperalm 35397 Spucde Cundecieroy 1%, Ik Dlespon g8 gapgh s 205 qddyepter s plapdp 4 72710 0T ki1 Orar fagdt s ufvid e ] Tocdiedille Sl 10 5

Fornlmlpde Lemh le, POIE

B-16
M2032.0001 8/23/17



%AamsmrEEs.,

GROUMOUATER SAMPLING L3OO

o
[ G SITE 3

Lamliim  JEZHARLESTCH
—
= -, .-'.h . - = .
Wil H f_HET.‘J.‘tI I." - .:'_I]._,'l | BETTE r.lllT!.T:""' .:.1_::”_-” - ij_-t]Llnl ulr "'_:I '-|_ |"i||
ML RCHRG DIATA
—
WL I:h_,:l 7 [LE [F n Lo AlRLHLIIL IS T 1 Y el 4 bt L
.- L8
[LEET M TR 2o T 'E' PR IR EI.IIII.E- 4 n o T b AL T g ﬂ ' -l .i‘ :Hé:ql ",.:"1:1 -"5
v re—
W WAL ILINSE ITATLL oCWLAE - TSTAL WELEEr ™ C70Z = SIS DESTH T2 WNIER] & WAL CalaCl™T
FETTTFRFLE T WA oy 1 3 rar —
83 e :
SLARIIEYT UURE I'LHLE. T RRRIMNFRT T - PUYE e W CTUH ST 1Y Kk LHEG T EHE A =R ] L R
[ELTLEE e - -1 - Y| - ol eL
[JIL LN LT TR ] Lo AR D R th ] ol | - AR sk
[ -l .
(SR ITH Thyy ST T, I'l.h 01 Dl ] I-ll'j R EIMILLY . I| :-l I-|.|II"-::| )TN ] .I; E Hvae '_'!‘
CEML [T [T P e CANT. DFLACLYTE -ar RN H-TT] T
N LRI [N n ":':":' LT um avepL -r iy TN R
- il LTLE ] = na1CE re.
Ll ppd g L] 4wy
- - ¥ - -
v d ol TS A ST T EECIAREN BT P PR YT A T
T
T
“—
5—..\__
T —
-‘—|__
~— |
F— =
-1 |- l_“'\-.l
A -"i -
S -
—..__\_\__-
=
=L
'\—\._\_\_‘_
-\_\_\__\_'_\_
-\-\._\_\_‘
WF L e A T e, S fea s 0 -at - RS L I PRl HH PR T 1 F-0ly At efliy & el A - 147 [F -]
TIHHS USNT THa CACsCTT a4 11 e a7 aC GO Whme 2 I'!:I'H J-l'l-EI:lEH: 2,78 w .00 I = [OCE L=l H el
HJA=FJhd LAl o] LLe s, b Lefdh, HE o Al I"J-llp; Lo - cha :.-l:-r.n;\-m.wl-arp 1 1LY e I‘"'I_:.lpl'"-ld
SneDLIRG DA,
. Ak - ! R b 3
TN gl T
Al AR ION L T R 1 - T =N ST 15 ™
famit "0 "L LT PR - ro 1 -
: ¢
T I"'I-'L.:I duul o el P— [T HPTE PP —_ i
S G cnEtRR R Low- b gl amar IL-\.-,...A_:E_,_—" =~.m al ] |:_|I _:.
WANF 1 I IR e ] 1AL, g R
" AEAIAR TR S HURECE R AR ) .
I'rb U200 R g, vy - i H
T N TET Y FER T TR EITITRTEY ) TR R L TSNTH SXE% 10 I fr=ne = Laini
[RLE B B INTE N |
ST TR BET] ST N | S T frodied s e | iad LAt
-‘-\'-\-
L2
da
#,l.u- -'--__‘_‘H-
PCLLTFT
.-__-'
r.rrn-.'.u m}l‘rl"ﬁ. EICEEE LT LAy e LRC Bl g PRy T FT * Frigel kg FI1 » Fdpengsba s =sdiare: T viake:  daTha syl
'|E P LA LT L VR T AL [T LTI LT L) 7=y | AT BRI -
.l|I HE - !LI-'!I"'I Flovel makd b thange TR (3T IR ML LTl L ol e |5 kd
LR,

Fudd i Cale. Yoz °1 I

B Chal edue wf B

M2032.0001

i1 by by e
p.= 22 vea Tompandloye. t L2 Spmslle Cucuchmoy, + B Clesebm ] Oappen. ol e =

IILnL‘JLr?: L

Sagtalop ot j. g rapg e pe gieey

Al G, T ffek came!
r& :j-r.::.'.E Ij&‘ gt

B-17

200 zaarel e vp sy L0 g b 1IN o larpy o cidn] T thele. pC s

8/23/17



3% Anrostar SES,. BROUNDWWATER SAMPLING LOG

Lk A0 SIARLESTON |,_ & ke 7
prow L Taod-oo [ CIHAT T - GO i (o 2-5-7
FURCINC CATA

E— ‘Hl'

Y T Ty L e XS N Y WY

L ORI AN £l Fov' ' b uno L s TOTAL WSLL GIPT1 T30 = SFATC UL TH D YAl EHY s WLLLGmontdl -

‘w3 HpL - - . LI [ ] e

—
POIFRT RIT WA LKL PIMGE B M el =, L WAHIFT r ] IUE G LARAL] Y WEED L ETR FATE W T

PER R RN ILEE] -ad - ' L ' ak a T
TN I I e i, r-Fzri- [Tk TR
ST el 1. el H & i LT LI AL q IJ f A L wl, D ﬂbﬂ:—} Falranl '5'?55 A D ;:-'l "IE f""'!'
ANl wrean H1 | - 11" (LY -1 [FETE[N] (LR 1, e uid a0l (LT}
LuL LA g - ';':' et Mk mrawm paa] Wi T PR I
[[2]] oL e el - ] U =l
o = 1heran ity
8865 (Vg ariod AR |35 RS juwt] e | 201 TN vy [ | dusis
——
e —
-\_'"‘"-.._ -
F——
f—__
i
--.\_\_h_‘_
g
———_
WELL - A oA R r oo A A0, el HECHER Tl Y T -nlb ERRal % A [ LR Rr-] o - i H - LS. 12 wAaz

TLAMG s b TR F e Ty TR aEE VI el TR L -0, M- K, G el e ficil
1A ki ELL PRI LRI, L' Uria. L - L b 1y c” rwi?ammulv'l-'-m ¥ urrndk lurp L e pipsat]
SAKPLHTZ DA

TAAT LLE G [P NS0 lk‘. L.l,lﬁ}lf}ﬂhj.'::a T P s BEE @r— :::::-_r ‘::I'Fﬂ?:- -:L::- {jl ?;EF

Ireza n, mT. I =alrl ILI=1] R ' I;_-::_fl- [T
ImCn m e LuI._I:I TN i —_ T o P d ;o
LI e e e ‘lﬁ . Tk - R'\._-lr?" [TCN I vl
[EVEL R HPEL LR bl D | rarr e baemtoa EMLLL I
e ape o [ alany . TN "ol LS ELTT Y
AT PR HII!J-J.I:."II"L L1OE i 1:;:# I'w" I“.‘“ﬂm:--
JMAT WAL rEaILan | ovwcad | eaowinae. LR BRI L EL Lol wn

L ALY I 0] 'L
£ Rl 7 [l - G| | FL L TN — s At b ?E‘r’ T
£

b

N
P

riwtry Wpd {ﬁ,,u_lr'_uhj'.ﬂ. ‘.___,I,r ?.'"iﬁ il M}?

YEILHYIL LA NIk - AL LSRN, D NPT K ML - Faxadnkata FF-rotpmrga-n, - \fozms Toigfon [, EETI XL P
TA IH'F EUll PPRAT CECRS: LRI - iy Phaldel - Toags - 2T ET BF: i nrg FR= = Mezae fabrerdER Pomp
|t ¢ = Hoomes “hes bk =ris b Bipe Hapes] Tobeag-clambe Tian, G- v dipecdig)
—

rdfCL:

ell: 02 uas “erperdan = S Epeaie Szielelimun: = B Dosdand Oagn §ovrEngL - AR eonerke CpRislly 2 7 RN 20 S [ Ete e ha=ntr Furbotys clicsbige x

Marvzn dehl Waads 24, 2305

B-18
M2032.0001 8/23/17



o AerostorSES,, SROUNOWATER SAMPLING LDG

v JE EWARLES [ON I..- ShlE R
m R THGT- 00T [ sl ez -gu-odb _ [vm T -u- 1
SUEEMHG TATA _
lluhn-; [}1‘-‘:'5 ! I-::-:I:I-Ill---a-'\-l-'\-l '3]'{1‘“ Ié ETHJ.-“::']%":T :::\-‘I: :-.I:I:I'A; ESE 5'\'5‘ .:m.lrn. -:Eﬂ- EEE‘.'L_}

a— —
el LA RO = AW NP o TETel W = R IH SG0Rl = SIGIR-ITFF delTF K ST Calsh iy

[ FSEE T llh:f'liﬂﬂ:l . T B - “n

|E:J'|FH.'HT'_I!:1 LT FLRESS 170AIm Howa), wrad-oe ol T R ber, o % T IR I  Folbe CELL W 19
r e - P HE]

[ R L Tt - LT} 1

Ll W AET NETIRY Eh rem bl [ N ] (K Pril ] ) =L A AL - —:lg‘
Huelr Mint jnr L':I D ' ..'if"::' ‘ EF1a T 1 'L' L 5 |.:-|.|.'..l|.|!ll-||-|ri S f‘d:
: LTk

EE L
EIT T T [T rr 1" H, @it TaLdZal, bE e ILvE LHIr [CTTH
1atl e = mman v =y PILTYR] (2 W [TENE EETE
FiLAE =" - il . .
re L] FpaiEn e WM o
H mwn Vi WIZE]

THE [, 2.00ad lon (39 (g0 dA2 00 F | (. 7G [ 399 Ar | Aune

-
—
T——
E—
_--\-_ s
==
—_— ]
4 T
| — ——__
— ]
-—
-'ﬂ__\_\_‘_
=
T
-
e 1 aHG [V A e S el ot e P a0 1PV sG] S eftE e W' AN, ST SA STecdX 13T - L4B
SR RE RETT e AT T LT IO WIS AWM L miliet. IR CRSM b SM ETa Db e - c i
ELENS K= LA 'R | LLET L, 1= dpk-. 1] A4 A =it 140" - Loy Subrsh-s oo I'F - Ha il T LA ]
SIPAFLHKG LT
: N AT, 43 P
LA TER AT H M LA Au_l:.'-'l“:!' ETL U TREIL TR T {ﬁ-ﬁ"""—‘} N ' "'r_.E- N ,.'"}.l'r'l;
?1' arllen  Jbbpder ! FLb AL
LT . P Lte T r {"_::I 18- -Lr -
! : :
FEFI A irll "l WAL T i A g e
T ar sy e |:'||_-\.ﬂ-.-|i;l s b AT ' [ "-l
—ne - OIS i L o paL

TAMELT SIMIAD WY 21N
WP PR AL T B T | e s eoUk ek |7 e BalL L

AR e procne Rkl bt -"::‘:-m I.u:ll:': :-_;.n_. LA LAY [EANEL L Ly w1l
CRREH - A e -] o i R . Y T _H’@ [
Mg e

-

o .:'_"l;q-r.q.'k-..lc;.]ue: Wik g ISI,-"IE'H P }E-J;r:i-;l. b -'-':I."”L Sl

MATEHLN, L% H. Gip g Ayl P4, G- wacrriizas I'L = Malpadnbir IT' = Fudgaugder . B wdelin’s)
I A NG CqU PVERT CLCES: | @' ' 0l Poldaks, ==is, it S, W -Liadda Puy ENP = bpzkh, Ladwmat b B,

=% - Fvmpar “hoa laddaln - e, =W - rarra Hl.—mﬂ|1|h1i :ilﬂl:!’ll’l:‘ = L b ey

T T2, 1reSliciGoecyt

[y
Subslador CugH 3 arprd mcakad B s 1l el
piee ol F aman THrpealon = S T dpa Ik e dedeiae 1 Crldadaed rueagen B asdnga s I aaladsr splocadle v 22 st LN A e SRt sl ol Terdlbe: e oo b

llewnien Kale Mz 1= 2215

B-19
M2032.0001 8/23/17



[_'lhrmimiﬂ_, GROUNDWATER SAMPLING LOG
e onmmon F3E0R .
e CHRTNDR-00 | | s fyRiiosgol G- 065 et cafesfao |

PLURGING DATA i _
Fruee 076 _ Poo 27" [S00 —0r Jmmems 93.35 [on s Colps fnwid)

LHURE PO | WEELL WORLORIE = (I0ITAL WAL DT RS = BERTIG (el 1) A TER] 8 WL CAFMITT

[T PR ese— a .-ll,.-E ﬂ = o . = —
FOLPPRENT VOLLING PYRGE, | ECLAPHIEUT WL, # PUMP VOLUME » (TUIEMG) GAMEITYT | W TLARHIILEMGITH @ FLOVY CELL ¥OLUGE
[l BT " - " ¥ Rj = = " g
il S oY T =TT M 2 v S L
SuERL Fated L] [ mmr manm bl — rEmaTT Lot
Ak [erTeTy aKTE = -_:" oy e samah - driad [ETTTS =) e—
Firm FeliTe Faa i et FEIRE —F
Pl g, .
I,I‘.'H:E '13'5:" 9. b e | ol 5._? Iy 00 .5 | 231 (0, T0 95 0| st e | B b

|

I-'F-.

Felil F=0%; Jfepllk Feolog ®Food] {(Foum

-I'I-l-uH-I-‘IH:—nr-m-nq WA SRR AL, L O

el = Gl Eeea /055 Lov/og 5
:“:"-L“ 5_ . FRLL P8 T E:.I, s I "!ﬁl -
E ¥ s b o
: - o

ALY ETIEATF W00 Tl AR T AT
T e SRS F— L
nhar i em ] Foiiianin | i o | e e e b [ A e ] LT R L
- - T | VE les0 | —— — L e LW TR At

Cﬁffﬁ:ﬂw with 33" h-l!nhﬁ, iuf hsw!

Hmm mlwm Eﬂiwm

RLE ST
e 0 unln Peimp#iadene k01" Epeeifc Cendusianea: ® MR Dfusaha] rgory ol imasiips = X sabnimicn opinelly, & 02 el o ¢ 108 (wrnbevr @ greater) Tasibide: o mactbgi «

Byl o (L Alch 14, AT

B-20
M2032.0001 8/23/17



F‘Mm:lur!‘-!ﬁ.. GROUNDWATER SAMPLING LOG

it JE CHARLESTIIN |= Sk ®

s (uatiod. oo | e Cieriing - 003~ b - 05D
— FURGING DATA

|

e W il 1 ] LTI el B
Lk FARGE: 1 Lik: + {17 sy L 3 L TH + CPrTy
o T ittt - L | g L2 -
-'-.H.-_-I'I_ LR O LI |-l Lo rAL WO
ey e s e 5'!:' v B B ‘ﬁ" ety AT H Ull_ D oA o H-l'q" FLMELT it Ifl
mEEE e =8 e P PSR ETT (11} PRI i &
o . L iy ] mlan ] el L pnnlal | mysn
L] Ll Lol i

;ﬂ_‘;

ITPTTS B 7N VWS (77 I LT |agq Fawa by oy LFrmn | dves |
'=..._|__‘_-_

WL GAPACITY el Pa Pl QP =0E3 1= Rad 1?:.""“ FERi Feldt JFaAE  FeolDm T Ldr 1w
i) i . 1 T

"y

——— s qmmlu-m ..m"‘-:ﬂ:-.m..|II LG m | b ﬁﬂ

] Eﬁ. SAV P EEEL M P rpa—— .
ag [ L T ¥ E‘...—.. ] [amrmimin v E_" "':
RS Cod Mol Sowdaa s RS R T 0 BhiT PR
— - I— - r -
L Tl R T RS AT S ™ - — [ TR ——— W o ety
i) AN PTI N e

O Y N . S =30 : T ea el G WA |

]
B

ki S W O B L B BT T e e e el
L 70T afth Peimpeishies: ¥ 930 Spoofis Cormlastimoe: @ 9% Dtwscbe Qeyges: o maciegs = 20% sxhoeden, opbgnady, + 8.1 gl 3 10 pehicheend & geams) Tosmisbte o0 sedrgs =

Fwvision T, Rhaest 5 3840

B-21
M2032.0001 8/23/17



B AerastarSES, GROUNDWATER SAMPLING LOG

Lcaga,  FDCHAMLESTOM |'\-'-L LITE §

it CHRTH 0~ g3 | oo Chnghid —ond- o ~@%5 | ue 3-5-%
PUAGEYS &1 A

Ak | N [T 118 n L1 CFEFPE WIFFas M Lim, /. FIEIF @ Thak. sl 1l
EAk =" e | (-} '5 ST PESEY] 3,:"'? waoe . E gon UEE TN TIEH snnman Sl el e -'Hn-'--n-h-
T -,.-,-,-_-u?'nlunl. 4 el vl Ee - COTA. WS LETT A0S - S1E & EETy 1ﬂ'hiﬁ| W oL Casndiy [ )

[T IR T | 1 " . Mmoo s Tal

— —
Sraab T UCLHEE UG i e Tl - HRE W LW AR LA™y = CLLAAG LUCRETIN - T2 Lr A psr

LS LT RR LT E-T] 4 ™ B : In | . Fa - |
. . a
INLA PLSA ZH WEMR . I LI TR TILEL Rt ol _|'r Tma ) IIIE.JI 5 I =1k 1141' (LSS LU B |: .
P FIH A=l T b t:l 1l "= 1Al Prel E 5 ERATTELTS 1~hFim” H POSIE atu L |:_|
[ET N 1 R wrPFlH bl Yy [-- -8 IHRRYT] L] Nfwusls CLLL¥ L3
Ly wan W 1rumlam = Wrn Dyt e AicH (aandtr] | ey ]
LM -l
e Mgl waio med A .
Ak e 1 Fim g1,
s r——
Y T 1 1 . ] il -—
HLd [ LL} T i ] e e 1 | Sied (e g [ELE] ek Bh lpeh
—_
—
-]
ey
—
e
e
=
—
_— ]
s T 1
L T
T
—_—
—
—_
-\--\—
| - -
AT T ke e 2l O - C012 = oam L] B Sl | I [ il O LR Rl LR S W, W= ar Ir=-:m -
b CATEC TV RN TH 4 oG, Sl -cgatd &t AN, oo -opgte, e Rl ¥ el sulo A
3 f i W3- Poaa Hog  Fob SERRie b g TUC TwlunbL o b Afy e " G |ognin
FldMFLINE LWATA
.l'm..\.-||1|i_'!. | ‘{& Lwar i hL‘I' TAlel A, 1 LE' |
EITTTRTTR T LIT [ LI s B T . l.,l.k‘ I_m AHIAFL BaY Lk F —— ;_D R .-j- I
LT R ES' [T FLL-A L L - |: n :I e ! e
EURITIL PO W TEITET T Fa 1N Donerd | e b .J'II""‘\-
P TN TTETIT ] [*TTH rﬁﬁ' LAdrat v-;‘-—-----F':, »A dalr " {."J
AW MHT FPIERALE LT L tE) O - qerd gk ARG L W b i
e EFIF TS SN T1E AAE S | wam®, Pf e aTHE | Rn BTl gl
LELLLLEL TN TG dy “hl ph -
ELTTTE - RN FRENTLET TN NETTILLTRIE. B R LUl | ) N T T T rulnn ==rdi e el
1k b EIFR TR Ry

CHpTa I o o | 0 e 20 [ — iy W T partgf S | LT

.
= Lk j kY .
(aed cheek cofie o 3 M}H}.- b Aancd
AATENWMI TRECS ndle L mrasrsacg Chw L urdbeg, FET Rutpeb e PPulsbpaany 2 adiind, ToTalar Do Che biscsig
s T T RT CLAET: ORI TIAGE Mo e, -2 T 1 TR P - Lk Srerim e o
HF*1" - hund vl [ K ' nazcds Oomp P T R T T e g T R P P TN ] e R (-n

MOTIN
e T W EHET LS R LR AP N R RIS 00 _Jtr] 158

Pllim 37 wd s Touaraluee: « 030 Seale Mo cclanms x4 Cust snd Gaknrs A nidwegs - A orcdes dbare s i ol e FSIPE AL LRI Art] Tur L2l vl

Mgy Ly Wach 14, 7500

B-22
M2032.0001 8/23/17



CIARTrI

35 Aerostarses, GROUNDAWATER SAMPLING LOG

- Sifed
AT 2 CHILTI"HJ fd - ik | Lalaye QH{TMM - -I_'|.J:||I me‘ﬂ_ls ! 1 2-!",.- .l'-:;'L

FURGING 007 A

e ECHADE FRTAM

L.L I T.WH a S TR ETTITET] IR CEHT ST
ST i l?g 1M Ak :|JII"‘{ ';;t. 4 RO -~ 1 e 4152 ..?gﬂ:'r Tal ALK F

T PR TRGE T WELL WGLME Gl lAL ALk S T TR A e LLET A I IERL B WL A g

Iy K P . " rno =ro. wd
————————————————————————————————————————————— — —— —
FULIFMCHT NS LN FL.2GF EDAREATET w5y = FHIL= T LI 2 THIH HG Al Y = SHHBS.TERSTD T I SF o W0l T

Sl | L ' s ' ' T o a o

[T R T R [N PR T TL™LEE: L oMo A
LT LL T TR .E 5 Lirl= 1%l 1 & Hlrl=1-fas ! I_"IS::I G LT [ .?'I.‘.I"f Latd Lyl f '-1'3

(AL N INFLL wri (4] M. L (LT LN Lo WAEHIT Lo oA
1L’ i A
DL T M PRIL nw - e LIV - EVLEM Jul my AT | okl
niL [RL LR FLRAD i LLTIE | eyl
mived IhH HU AR

TodZ | dh o | i
w02 | Ay JIS-F

A M e oy
A ety P
o
2

[t1=2 ajgﬁ S 77| ==
| |=-|-1 'I.l Tl | LT Lo~L i,
k]

= »
a5 -
=y g Ftake | 1% 18- T IS T R Lo
[And IS5 (a0 20 g.‘a Laa 214 (4.3 | =

LFoH 354 |70 SeD T L TV T T T P W T =

i

T
e
T
i

:r'_‘— —

S R - |
VIS Masses N
—-1__

LA L A A 1Y A L F s L LR DR B iH | ST LAAL O 0l R T . LI LT S E A A I [F-p s H
Talwe] TR A el T 2R and . L, LG L i, wa . il el A - A LA - 1 [ il | N A oK OIIn

'Sl BT H N M= Fals-, - Sl [y ML - Madreihdareimzy r'ni'- T TUHIT o 1] - |H1l'|!i|!:ll'd
Sie P NG 475

<ma” I [SLLE BT

EALH ZU ECIFEAT LA 1S lf"f_!-‘-..'..--l|l|.II|..!| MR wmm@- --i'.ﬂ'r\u'.lr::-ll-ﬂ' I."||I- [ AN f?ﬁﬂr

L T g 15 | T TR ’ I:""r "'::' .

it b L B L B AT oL ML Ihewr Lverril

- s
TLLL S LA L '\'I"E":' [ TEE ':L:-\.-:.-m'\. a ar.zam ¢ f T
RSP A ue= R I Lhidb.r ks smknalual Aecar 1k FLLT-
P T =1 acm LTS AL MR ATLGE | 2w 5 He kW =Lhn | Al B e
T T o vt ars | wesrcad | e U AAL i C s d HFIHA. s =

STy o N Y - T L — It A I 1A 7]
-"\-\_\_H_H-“-

-
.
n’yll _“_\_'1-""-..‘_
o mEn
ML A YR S TLELTE NP TIFE & T I T ES T L e TP S N LS E P Ugyparpriy, S-Mgmag, Fotolp- Lo o
|5i.'.|r'|m TAITMEHT RZOES:  AFP v Ae: Fresn'eds turp O- Tai:r EEETIE IR CE= - thadre CitmeEr Pouvp
HEFH - Hearpra = v e S - Sume Kebhcdtnargedias g ica g No-vfar haard
—rlH
HOTCI:

Rk Rl Lrioed ke A kel laeezcra: s sharo
el =>7mrh Tenpcrsbnm: =37 Saeclt Curcuclerce: | B% Dloochead daypar: al saxfugl 2 22 ibkerekn, og saaly, L 02 mgll or 1 197 dwikbaver s goac] TusbicHy: of Tadge o

Pardieer D13 Wasncds, MO

B-23
M2032.0001 8/23/17



2 AerosiorSES, GROUNDWATER SAMPLING LOG CoZ

sirae  JEGCHARLEETOM |“‘ L’ﬁ':.:"

o LRI TR g | e M dmed =013 ] 5T QO3 e d

.-"'"'_,1.-:..[:_.-

PLIFGTS T

=FRIL".~" T

:l:llrlr!-_.c. E" ' -':I"":Tl - ||.III""I.' ‘Eﬁ*i‘“'*ga"ﬂ::' N uml-l|:I:h ng) -2{::' -F'|l ,.'il frm peaLe

gy

A Wy GE oL MIUAL - TA WTTLERPTH 02D = SEaln U Dm0 = 'l T 2Ty
wrh Kod Do iden] C | F. - FI a H- d
2.
Pl WCRT Y LT F3edE |ooid ] e ] - FUME o s, e | IS B SGYAL Y A T TR T T G RSN
rda A A - [ . ' " ' T ' ]

*F'TEI Rl R

AlA_mLm=- . TINHD - sran =l e . LLITRT
[T THILE ST Sy .L f:h- F |'_-:| RARLLIE O A AT 1] ":' 'l:"l . [:I LILLE R | -jt’-"lll'_-} FEFFC AT II"'L¢31 LY, ,!_:

AR Fivan (LR ] Leal [ILLTETR] LImLE [
NEILME LoaL Ll FEIL ] [TTE N Y [y | HILE iddaday | puHrH
™a [TLETT FI4EI0 e WL
T e
i [ [ LTI Wik i =
(s < .J‘f-_ . i iy ALK EFIN A BT b | ——
Y 25 [ 3085 (2w gy ey el Peds brees | —
[FERy Lr |y pes paddtd (5.9 [ g | Je b | —
[ P - IR 2 0 T Pl X ; —
R bdes £ Iz 5 Geogs [ g e 388 s ﬁ -
v, Lef | 245 1T FEREENTEECIEE e | —
'I'?J Les [ 4.00 025 gaofd | 5.7d oF ] Bl —
i 25 TV 18 g gh#30 [ 532 5L 3 fﬁ'—u
EM 2R L s 6 fehpft |5y el iy L
-_— Ll o
—\_.r% W | :' -'ﬂ'l--‘ r.,.ﬂ_]ﬁl. ] __
EUTRRLT LTS B EL LS FV Y I LT, b I"=Dpld, dex"-Cin RS = N I L 1L L LK S I .t =
Tt SR ot S L R = St 1 S O LR BT

SaAr. IN" I'.Iﬂ._

LT LRd Lh L TR L Jlmhnlhlﬁﬁaﬂhﬂﬂhr{ﬂrill-:"““‘#:‘F“IUTI? _'_;:?— | —\-w’J.]Vg-’\— x:'_":.“ ||III'.‘.I-£‘.‘5" ::::_::1

W

(TR T F ETE L = ITEERT v .l [Z%E tﬁﬁ -

bl Morzhi=r.pa

CIMIE MWT .l E'_TJ ok uLIrY M SR T [ TP
MINE Aol [T TR 1 ||Eﬂ{__|} IF =ark + {2__}
Na? FIF P ool =" T LTaild LEAF F S 4 FRrRI=F] TR
- JUPURY I Ty [ER D r el v HIF1 "'m:h“-n ik asee vt ||!.1-1'21.H;|-I

G.-\__,_ﬁu_._"_';. T T e —_— —_— T —" T Ao

EE T K

AN ol e (- 02k

—— — )
— — i
— T = =
_\_"fE-—_l,!————'-?Eu.l";'\-"l:_.-";,. .l_."'
- s [E—
i . _‘—|__
r
_-"\__
—
SR B
L ;
= =
T EOn= 3é.p4
MATEMAL VCERS IS =-dmia-Ane SdnRka Gl FC - Fohrl-arrey = MPalyaorpdrer, & STeor, T Ty A0 Ry
SAMLE EORITSHY . A RRrEIS Fr, LI H! _pLakb 'L [EIERT TR AT T Y g F N
HEFH o Bkl | ara Fzyy e T anL SN — B Hellaod ol Citrak ek DaCillin : 1

HulEs:
trb-guknirann krincs clmlaer ol oo e £ 3 i e

gl - 27 imea Tamasraloes: (07570 St Dretdieca]ent 4 B Niddngh| Qapptn sl prdgmegs - 200 maam ol o ol pyedly, 3 07 1191, o o 107% paezimsmn I sicola) Tu-

Fadw Dares b= o d 200G

B-24
M2032.0001

By nlicnddeqn 2

8/23/17



2 AerostarSES, GROUNDWATER SAMPLING LOG

v GJBLCHARLEBRTCN I'°" ':::“:i
o CHRTNO D07 [ Gl - 0p3 Gy - DIE |™ ooz fog j2007
- )

P T TA

Al ﬂl_ ? ".‘|_ Iﬂ:;.:m,"‘q ;:l"i-rf. PR T i e T l I:__r ] I:'_]' I:;l_ :::.q;.:..--.rl PF

E-UICk iralan n . 1 LA R T LI LT
WP gl GEEE 1 kL, M IR, WA T DR - STRTIC AP P WAL X et Lkl -

L 1
1
Tz, 4
Vg P RT e DL Sl S LWL 1] A R B CLihie LR =0 e I8 L WL W
g WAl | e’ - ol [ a " - = - R

AT - Tel-l 4 <8 CC ufmer. = Twida. N i i =,
d'l. LT L] I.h} [T LR T ] a?- -q 1 'I-"' JHT A I '\-\I:_'l -‘1 lr:' [RErNTe t"_{lIE - L e |'L-|'- -\.{ ’ 5

n T e e,

oy b T ey’ o P uu

[T Es [T T nen i R Cibwd [T - ILFrk fI¢ =znt =p=L
ad LLF "l Nk kdir In ":::“ Bt myn A L Ml [H 1o T T
ik e 1Lk LT ralr| LY
- .
L WA [ pee
— b
5 T T T
L i 22 O Py S ded  —f—-F— ——
g .l . ey [0 o [gHY

I U o Gl

Taid b
|.
[

2.7 r.?,lj%'! e i S PP

R R rud g s | eredd &

E PN P P D ha
Eiliee
bt
b

[05

B b e L M L

¢ half (4.7 [#37] o f
TR w8 L2 X Eyode (g2 flag] K
e [u b e amd Jep=d  |8.0% |58 d. 8, i
TN (PSTIN DV8 Pe  I E L F-Y  (E= ) , I
108 [ v TS (2, 7 [0 £oar et o i Bri] —— -

-_L,f_:LJ'_,.-Au_:_'% T

SELL R e e Ppwr DR -T2 = 157 -Cird -, Y-, teINS Beawd,o0t o4 R 1]

tog | el Mvm i PH AN

&
=
[
L=
i

1
|

TLAIIRES THIALAL 24 oGRS WIS r 200G, Ind" = ol 207 Lo Ind' = U Li* =L 2y abbiGn
TGRS CRAAPRICY ™ :L;r.rn I. F_r.'-l- =L ALdsst P, Fir - Forran Li-\ riur.n Fipigy - LR T e jleae- I
Al M5 NAT,
ra
TR L RN T LI TIY] i - el Ly Vel L é ! - Ehor. RN |'lf | "\__ Eherina |!|l
- 'I|'|. - .'|E_,_ A . . LYo LT T | N= P e, 2
LRI ] l E tl A ¥ . rInILITEr- - g [ ll'1_‘-.'{!' -
o rmi. e s ' [TICL, TR SR o Dverd T a
LI LI LT FEEEE ﬂ.‘] Tia= W .Eﬁq__.E, FEN Pt
ST E S ELEA R AT AMAF PR I=AW.F FLLA
. " JIF Ly g o | kLo e g | e L
ALATE ¢ o | ey spg f e o g, pALmATE 1 23 finu e r S u=1=- b= ER L
ore ezl S,

e A L] g il —— = T RN ATE LD
{CR TR gl - o g

S———

—] — . r
—= i s
! L S
L
P

FTW = 14,4 Fes \Tign AerbadsTe Aue T wclem (i g

AiPmArR - ' .
Ty = A : L1y
o= 29, E.'Ju, BT o - forvan loptapy-!
wr
WALTENLL CODRS AS v Tu CA - T, FC - Fohrltbgmiey,  BE Pogacgdir A Fdinok, T Tedkm, 9 CPlas mgaciy)
SLUFLhGCEITN nk= =l Ewvmae =i, I Turas EREE RS TTIL [FEUETETEATETIN TR ST
HYF¥ v Hemm o | bre Pa - s - Y —Lirs W ired 1 il Laaknn i Claw ipmks]

wEl-
ol T TTRE G RE S L BTN | Lyt - H

pit 0 F ards Tem@erienn 107 S el M) il 2 B Nty Dlagrpim! 3 pdeakega = D0 g orgbon gl paedyp 122 mgd 0 0 1P pascheamrinpiesdn] TuHePfys ehimechgn o

A~ Hbn Car e o4 2l

B-25

M2032.0001 8/23/17



&> AerostarSES.,

GROUNDWATER SAMPLING LOG

JB CHARLEBTOMN

- O

b CHPTAIO (=00~

[ = (HOT ol ~CW - J1 = 03 /or/2o)]

FURGIMG TWTA

[FE BEE. FLLF T

i T T TR, ol el é -é.'_ ? R RE
[t WOURE FUNGE: | VEELL VOLLME = [TORAL'WELL DEPTH BIDG — BIATGC DEFTH TOWATER &  WELLGAWETY
LIS RS o LT =] ] = [ ] L)
=CARPMEHT WOLIWAE PUAGE 1 BCLPPSERT WL = PP WOLUSRE = (TUBHNS CAPAE TY * TUSNG LENETH] + FLUOW CELL WILWE
i 9 e 1yl s # " v ¥ LE w L
wnsveear L0l Jwasseins . 1870 T s [ L
CEiRL. FEEH 1251 ] i [[ATEA LI, oA e 1 Ly i f -]
; e Ty = ":_"‘;' T kin caram = i e e
e ranarz FERETE T WAL ol
L T el 7T
BT {3'__ — | Gt Pump dferied ~f——1—}— 1
R 2.5 | 2.8 258 1625 |5ey [1d0Y |od76 (507 b21241298 |fhdl—
M7 =2 | .0 Peoligd |55 [i5.0] [0.52d 1359 Jaipal 160 —
W 25 23 | &.35 Jaeolgp3 Bog L2220 80y [3y7 [-553]82. 5 G| —
R xS 250 14,21 |_5,§‘ W23 [hMME Hz.40 1-348 3w o A e —
__l:lj_iL g_,j OO |20 [¢4,23 1548 (2] |EI.?"I'I 55 302 T3 n_ 1 —
it 54 i ¥ 50 250 [&.23 R L e i ENE Ai7.0] 23 ¢ e | —
RET 0.5 | H.eo [iso [6.zi 548 |Radl (0,751 [3.69 (393|223, |efenal —
[, e 3.4
é“'“‘*‘ﬁﬁ 72007
T [ D S | —
WELL CAPWCITY |Gallans ParFool) S8 =802 =004 LEr=00E =010 T=038 =03 el e bl (=4
TUBRG SIS G, CAMRCSITY (Gt 1.-.r-l:|.me VIH = G00W, AMTe RO BMETS S ATAGER. 18 e BgiD AR adum
! 1 : Tratisaalde P T = Periualic Fumg {3 = Ceber 03
EARTLING D.l"."'ﬁ
i rl:n#mnlrmiﬂ ! ! E' ffuﬂr"; L s R TN %, E { 1,1]1 “.HHTI___] L|r""l'||:'|'f} ::::: ]' -"—IF Lj’ﬁ
SRR RIFE R ] AR a L ol LY e
T A A L e I| I:I G LLLTIFRA, S304 FR s f v e ?llq:
B O A TR T e T & L B Hﬁ-_-&g T L B
b i el o e A T o o] T AT J'ﬂ:l'”"ll-':.
AL L IpmEeS | e 0L || VO BASE ) rh::‘"d ﬂ.'.m::::m il g Liwrard feom] ““?mlm ""::”' Irﬂ:llﬂ
LRRIH e T - e | e 2o — — = AF M AP <5id
LM TS0 bl g A0 | | FE | 250 s i —_— 531 aFF 270
. i
—‘I“_.—_a:_'_ !ELF:H 'r-'-“-ﬂ-'f?
/ e
WNorere Ma 5D et Dupledd 5
i , ‘ Plte Swnrl U Ll b,

Lol e

RATERAL TS A = e Gaar OO Clowr Glam; FI = Polysd s PP = Pofppeceyhine 5~ Giloons; TeTallry O = Cie (Speroliyl
i ] il Pamgn B-E—_ |~ =1 [T C m-ii.‘-ram
ALFR = Fio i b Priwy Pooiboito Punp B = Saaw o e | Taising Symsiy Dok 01 = Dby Fywwcif)

[AnbiEryTan Coileda b rwsces of sas o of bt Pyss ersapas rmeines

O Euks Torparatusel ¢ 080 Bpecils Condaplunon ¢ 0% Dinpabad Qaygee afi oad g = 0% daleiwion; ophonaly, = 08 mgl. or s 100 jainick ses) Jegrevier) Torbidhy ol madign o

Flievriion) Drades  Wharoh 14, 20

M2032.0001

B-26
8/23/17



I;.nlrnnnriﬂ.. GECUMDWATER SAMPLING LOS

e 48 QIARLEITON = Syked

e (it RO 1-0072 | -ﬁ-r@nm-mﬂw
. FINDIAGE OATE
u - i LIS TR T [F#TH [rowm P
otiicor i I" ]T-I-H'I'i-l-l ~||I'I"I i "ﬁ i |.5 2] |WH"IF—*’-I1"| 5: l-'LI htind P P
(WL el FURCE ) YL VO LT = (O WL DTN NGOG - ATATIC DESEN 10 WRTERS o WITLE CAPROITY

oy B e m——— u L] L -
UL L L] 1 =] 4 (TUBBET) PRI EY L] FLEREG L ERETT a CEL
LR - - & j L] i * =a -
nemisckiog et 18 e 1350 Joscl S Posmiee 4503 af-
- |Eel = leRE =Sl 1= 1™ *- -
— - i
=L L il
W58 [Ire | 3%s Ih

=T T 1 :H -1 & 13 2.4 i X ﬂ

35 | 3555 Letd E:.a % |oiTa 3 ¥ ens,

LT U3 | Ye=q DT FEETR 875 v M N

P s | 453 . ™ [11.2 3 oTe 135 AL

M
-|=_|_‘___‘_‘-_

[ATL] CAPSITY (Culens P Famj. DTE =TEE. PR, 2=l F=Ofh F=Lb0 Ffpbl Fojem weidf i

Pt BT O DT TR T 5, ) | e i T g1 B G e U0 R, et i = fd l =2 H

FHE AR SEIN | SOUen B Biger NP C ekl Fafly,  FAF - e Sbvesms Fuan, B epwenees amr 00 Dty Pai
SR RAT TATA,
. AL B L L
s armmm pgh, a0l | ALY -"'“—"'—CE._) :....1 E e [,.___..L WS
I ——— [ LA A . E:I T -
| e L |i ! STRTETREE Ay Y R e T
-.I-_h_ﬂ O [ - n r"”
B 3 T SR SIS LR R sy o i L L T
i - + nn
marp arEn s | e ey crm ] e may ey - by Tl o s L lmrem - '-"'""H.

TR AT = L) -l 1 F-'Em e
— T

Pl s Bl ante Timmm il & 0P Ml Noidesimsy | 8 Thsissd Qupgen o = AELT B A | TR [l ) gienee] Toriitn el s 5

Eyuiniry O himek 44558

B-27
M2032.0001 8/23/17



%nemslursﬁ,, GROUNDWATER SAMPLING LOG

0 GHARLESTON [ S 4
e CHETNGL DO [ wee= cuethiol pen- Gu-oip | 2-5-1F

AT L Tamsd i L S T TR LR e s | P i S TR
Sl ] e O ;' ) i.-i-l.l-..ll.ll-g---l ,IIH'I 5 I l'S i T RN et B PO 'E 5 ST 'PP

WELL WOLLIE PURGE. 1 MELL WRAME = [TOTAL WELLODFTH BT3G — 5‘|r-.|r€=m.|-|1 ToWhTER] % WELL CARRCITY
Ay Tl P i i moE - W 3

I B IEREAT WOLANEL FURGE: 1 COUIPRIENT WOL = PUBS VOLLME + [TUBISKE CARMTTY B TLEWRG LAHGTH » FLITW CELL WOLLWE

ol it o ] =] | L§ (L] i o ¥ =
 TRAL L N | L fiam, e o T i b e AmiTh TIEPAL T L
T 8 e I-t". L Fioi o L e 1.& ST RTAT L L" 55 EHLF D A I S.Hr' ol ! [ s h lh 1
arEkl T e i T, Eis LAY =T] Y et @
rbasadasi o
i Ly LLEH] AT ] ) (] AT [LLE ELS e T il | gareii
e #imain FisEn i wwn ]
[FIa—
HEmT L e ETEE]
i i

ElL__FBi4 [ S .,13} B5 Jees | 124 050 54 | namt

A
1514 (43 | 5l-43 5.% JodZlpy | Gut 103F ITHYlLS. i
Bl (434 | Llw? I 5 1033|174 [ Lkde | 635 Fss | [+ JL |1

_-q_'_'—"n-_ ..""H\ -'"'u

i m——

e

—

WELL CAPRCITY (Ol bores S oo 7T =08% 1"= 0 13T =00 FeOil  Feadl, Sadln Bk ek Eedm

SIS [, CASADITY (o) (7. MO = ORI WE SO WS I =800 WDl 26 =G0
|E%wrumm T = D, : o = Lincki: fbwverble Porr, PP = PastiabliBusty  OF 8 CH [Epaciy]

N T A

LELLE ] ok

BAELEE B T O l.'\ﬂl.h!'h. h.“".h LML:} SRS TH S DAL @ e |I E H-E = 'I.E l;

s 8 Tt LR CRLOSLTCA v f:u_l i Ban -

T TH T AVELL T 1'b T R R rovaie Eofyeand Tes

T b L e s B PR § I:-.: }) maaMHa B L'.T-l'l‘-.i:. i S ATE [] I_:T"k
LAALE TN TSR Y EFCE SRR S WA T jEaamr FLm
= BT E T A R T | L A A || LA AT
[T TN UMLKY - i 3 METRE Fad bl
P =TI Sl W OTE S S ERCTTE T i SRR HEELB bk LU LT
CHThRorReT Gwrslol | [ pe 990 [~ pruslied CAERN] APP

o —

Eiainy

SAUPLIND POUPUENT GCUOEE: AP = &y Mol P E.ﬁ'l'l- Ei'-nnﬂu'mm TJ-FHI*-HI!:"PMlEIM‘(
I MESE = Mo n Fiew Porklass Porn 54 = B Rininos {Tubleg Dty Dewing 0 = Crifsin' (2 psiniy

BIETEHSL GORER Wil = AumROr OBSE DG Clam (RaEk, | PL= iolpwlgine, | PP = Poppicpybor, B @koge. T = Telon 0 = Ciha (hpacdyy

HOTLE:
St Wirphor Doty e oo ol b Sl s oot
RH: i D2 anibs Temperatares £ 2270 Epevilie Sandaile o ® G5 Easoleed Coogqare slresdinge o 0% molunlior; cpbolty, = 8.2 rgll or + U (ol i | geaaded] Tustlciy: ol izodinge

Fexison Gaike Wasch 18, 2292

B-28
M2032.0001 8/23/17



& AerostarSES.,

GROUNDWATER SAMPLIMNG LOG

et B CHARLESTORN

= /2.

e CHRINGI 00 |

| s c W RTAV 02 =0pl = GW cud] v ﬂit,—’ﬂulfgﬂl']-

PURCING DATM

Pl

D.7C

LT Pl e il

B

Ve L B Re e sevh B
- mn

/4

TEE

EMFH

5,0

1o N TN '-.HHI.

el Fuasy Tl
i B

- PP

ke i o F e

ol il o F b = 1] m il =
(5
[CErAPRIERT VR LWL FLTHIE: 1 ECAAPREH T 0L, = PR GOLUSIE + (TS CAPRETY X

' 2 | ] P

TRTAL ST UNE PURTE. T PITTL TCILIAE: = TTOTAL WELL CEFTH BTTE — BIANIG LPER FOaMAIER: & WELL CAPRCITY

s e e e ST PR
TUSRERRIT LS WGTH) & PO TIE1 L W L

il Lo

;L::TRT;ITTQQ llr[} :‘-l:*:-w::mmt_ !Ilnﬂ LY TED BT 1"11' ':} Ml"-ll[.} F‘.'—.“.ﬁl =

i wE '::pl “1.'.' "i" Ir'l:. I;.u.llwh A e T T YT

T T el
0 o 4] (501 ——|Puwp | Atpatdl —— 1 — 1
155 B0 | 5.0 o0 [y |5.30 Po.x |gefiy [ L33 (391 #32 lote | —
[F I 2.0 | &£.0 npplu o e27 2.0 o1l Ll D}} =3l ﬂ% —
12 c:f‘ .o | 1.6 BTN T A N AT h'.h *5-!5-;1 i¥ e
20 Lo | 30 Jroolu wlsadl=a4 [0 L 1] 20| Fal —
1218 L 4.0 TETE T A PN 5 AT Eﬁi 2419 T =
[aeiﬂ Ll |0, 0 2000w W sy (292 10,483 V03 WHF1220 L

— :i-'l‘-'- il ra
— ) a7 ; =
i —

WELL CAPRACHY (Rafere Por ool DM =03 =00 (3V=000 =0 =037 Faipl Seull osniE 12058

-'I"l. 18 = DL'C\Z-: M = L i@ = Dl AR wE0W

1 BE B 2 R

5= et ey

EMMPLIN G IJF.TE 2
el CE BT m"m“,ttlr!ﬂ.r.hrl'"\ 'J;JI l'a:j LIWH!WIH |E E t —

AL 41 LA B
ST AT i‘J—lE ool [ |22|- g’
P (1 TR Bl TLEM F T [ ) a4 T e ﬂflﬂ_ -
e T o L L e E"h:u:, 11. EI ol e, P byt T e
e R . e e i v
L e LA e e P FE LRI [y
" r P A R AT i 17| Flamy
e BT i || ieRRL ohE | vodiseE | ":.::I"' ﬂr:::j:q AL o B L T 1285 [
CRENOLATE - DDl | [ I A — — — 537 54 F
‘-‘-‘_\_-—I—
e
[ _‘___\_\I.'rr\-_h
-] ::I .|II|I -
+—=E_E+—H—-_ _‘-_-'-'_'-F._H_"l-_u
DW= 3,48 Ft BGS
Ll P
e m gars  PY - Pomeoppens,  SsSidem,  Fa Tabs, G O ety
TN EEF = Tl Tubreerfale Purp;
-'I"'i-' mF'guF:l,-iﬁq-;:ﬁ,ﬁb ﬂ:ﬁ&wcnﬂgﬁﬂw D= CHhar (o cibyd

Gwbiiratan {pman b ol rdaben of ! Buse s jerln e
e 0L2 s Tenpeialire: + 0030 Speelio Costomai s+ 05 Dlesaived Ovypons ol iesda gy = 20% eabusrion; aziasaly, © 0.7 mpl ot 1% fahichinedd b goeateg Tetildy! ol moadngs <

il b il Wil =, TR

B-29

M2032.0001 8/23/17



L it

ZBAerostarSES, GROUNDWATER SAMPLNG LOG
o CHRAN D Z-002 | wm i thgs-goa=gw-Q 11 == 83 forfaoi7
PUiRR DATA,

. ?5 Wi | _-I.T | .'llr- n-r-:r::n— ‘:I'I Ill;-i E"":"“ FF

NOLLWE PLNGE | WAELL WL LR = [TNTAL - PTG WRTER B WWELL CARACITY

[ ] =g Ii?:_ W oE L -

LR ] - = J-un-l-r [ mﬂ-uu.ﬂ:nu-n-!fnm.lm

o e d e S e " - o B
’:H_-r;_- :L.E_ID “':l::l-l_"qﬂ_. |'5 {:' E:rr 115"{. s HESEHL*

- |l=| = lz2| 2 |= - " -

o el B
Lﬁjg EI;E' BT —— | g.17 f— Lt sw—'ﬁ?
1 i e =] ETR 'H,_E-ﬂﬂ' 11, [ JT‘,; i i —
'-51-5; }l:_— T 8 L 1. EEE | ﬁ 1Y ==
- o 1 ﬂ fo) 1"” 1a "'ﬂ =1 W W] —

viR iI.E &L [vld H’ ]‘HE B L] m—
n;;s T 0,338 |+ 1L T4 | 71, §i W —
[EFE ; L 'k Shd [ 5T th o] ——
(o 22 & HE [z a5 ) ——
A= (T3S g.306 |l.ih W) & =
—"‘q"-ﬁ-‘:'——-ql—-ﬁ ¢ 3§] 1119 3 EX=) =
385 ¥ I-tF'_EE.'I 1.1 "'&..' iHrll Pﬁ =

:::*mhhm é,,h :—--m iael '.t-raal."':: 140/

e
s it e 4.0 a1, 1 v [—— "',f"
T [ R -ﬂ-"r_ﬂ_uu- * -q Tewmes
mars Lilhaee mhireii WAL LB P AL T [z ner |
— oy -p_._:—q L ERE] m
e gromeians | srid e | edois o ] P L — L s oan i —i
L1 ALY T AN Lrf _ lags |

[— 5T EEIEE ‘:#EI":
_-_'_""=—__.=___

oTwe=g. 28 ff Eas
[0 wa

e e—

RO LA I S i ] k] e i e

@ L) wifl laprkign P 1T Rawaifls (LT (Tupgheti 1 Webllvige £ 20F sariimoe wiurtil 8 00 PFL o s L et W ERass |WEBIEH, 6 Eudrg -
Rpsir Mais bwus 14 o

B-30

M2032.0001 8/23/17



| 2> AerostarSEs.. GROUNDWATER SAMPLING LOG

wiis B CHARLESTON l“' .TIJ’EL e
FrLL I:ﬂtjlrllﬂg_g !mhf._ﬂ-';l t WAL, EHEEU!EI'EEMW'E‘DI?-.E ! T DE.,I'FEJ,E' ,irEﬁi‘T
PLIRGENT DATA )
i DG T T i A e T 0 Y T il
LS ET] '|1:|;|'.I|: FRGEE: 1 99WELL WEUIE. = (INTAL WELL TEFTH OT05 — STATEG OZITE 1O NATERR A WL CAFRCIFY
[T STy pee=sperey - |i"i|lvi_ 1 moE L ] Dl

COHEPEEHT VR LA PLITCE: 1 SCARPAIDHE WO = PURD WOLLRE & (JUBRGG CRPECITY X TUBIE LERGTH) + FLOT CELL WOLLUBIE

Liikmiisa:. i el o0 R = e i ':;;‘LLLnL.L 28
| = el T [ j‘ | o e
R -::.n-ll [ LR 5 Tarm :::‘I“' I___/-":r E =
C| T |t Sl
1514 i) o — it g H—F Pomd Sfoted —— ]
428 lag |25 o5a |Tpd g i_:‘]@ bois |0.27¢ | 2,47 |2gn3]| LiP ey ] —— |
1583 217,77 Msolad] Vdllysllo agl (=3 lawp] 200 lcee] —
H3s Josp [Hds  Tigo lig. 4] B4 @df 21 1250 Beedll g K|
'l-._\_,_._'_\_\_\_|

L3
_:t_—._ i .l"I
——“%ﬁ:s;,f_.a Lo

il

—

FvEn L ATy (asiones PerFosl; QIR =0EE  "=08 F =008 Fe0d TeQIn Se0fy Feaumk fendy  tPeEde

: CAPRCITY [l ¥l 4 =0 G LN DU AR s Jlar-u.m it 1L N
mm.'-r‘cwjm N ] T masts P n—.u—:-:ni.—p-: s Colval (b Iy
= BAMPLING DATA, ;
(LALF L RO Y PO S ATTE AT, o B ER SR TR ; :::?:" h5~5|5 il lil ._:Fb
TR T TR [ am L T ¥ E.j Pl ter e,
S T e | I.l . E bl n TR SO P e L e ] 4"":1_
LD O i e Amw v {5 I ] b m Y LT
EAUTLE CIRTAPIF D AT ke MDA N L] s rr
r T T PSR L, ST | RS M PRI LS BT L
A O porpmarn | s ooes [ ksl el m:r::‘-m .'-.'..1:-:::-.""-. LT NI} ST OEFHE Lins i
{-:-—"'.'-l- [ TE |13%8 ol — - ——— | =37 APP )
o = =
-CRRTN G2 - S 2MW -0 2 o | 15
— B PR T B
T 2.
=)
| ]
—
| AT R

IATE AL G ik = Ay Gigae.  Oos Qiuw (Ragx PO = Paimiders; PP = Poypropylers; 6 = Sboom, T Tefon ’-"”."'“"":;fﬂ:a‘r}
TANPLING COUPBRERT COOEE: PP o ifie Pamila bl B, O E WSW B = Dhickiy Parqy, | EGP & Dinc e Gusvem b P

BPER = Wrsivan gy Poitualie Pome: S8 = Swos Mssasd [Tk [xn (] = Chbmr £5

FaITER:
ot

it v 0,5 ety Terspsratura: £ D2 "0 Epooiin Gerdudlaios) = 5% [Hegained Qagpens o rearinge 5 0% oursber; oplioriy, © 80 gl oo 4 M08, fabechiress” 3 (o] Tarbiie ) ol masdng =

Pimialon Gada Rarch 14, 2090

B-31
M2032.0001 8/23/17



Fﬁnmmrsas.u

GROUNDWATER SAMPLING LOG

rettrem JH CHARLESTOMN

~Sike 2

[ == Ceraion -Sg Me-02- 07,5 | == 2:-2-17

e CHET RN OZ - SZM RI-D3

FURGENG DATA
il (LR tc] " EiL Ll Biym CLPHL BRATIG OEFTH L L
T b Enpeinns ey Rf 17,5 N (e | : ﬁ::ln 2
AWELL YOLLRE PURGE: 1WTLL WOLUME = [FOTAL MWELE CEFTH BTOC - SEAFEGTETH 10 WATER) £ W CAPRCITY
oy’ I # ol R | n R mi . [
[T wor e PR, 1 ELIAPRERT Wi = FURIP BOLLRE 4 [TUEENG CAPACITY ] TUSi=3 LENGIH) + A0 CELL WOLLIKE
ol I e f i L] (1] L (] Fik " " ] a [+
S AL A O T B T 3 TR TU L. WIRLEEH
SRy T ST RS "11 EI.‘IM-&H '.1" a0 . .\.5‘1 u-u.-.-u\ﬂrﬁ WAV gl = ﬂ“—-
=T FIRE [ ¥ TEM®, za8D A T [T ] IR
Ll W LR AETE ] “"":u“';' e Lt L e 2T [ T
T L] [ L ] e THTER mp
..'J"'E' i e Fred BT
b
T | 2905 b 0G5 (D1 ?.,zh H5 1Mt.7 10.91 [27eel 163  bhe | #eae
| 18 | 590 | | LATR Pie |12l 10474 | 63F |72 | 2.8L [ |
296 | 430+ |1 ol 2el.b [14e.§ 035 hmslp.zs [L[1
-‘H—"‘"ﬂ-..
——
hh"h—-:______-_‘_-_
H%
—
""--._____::-_.3—_
FSELL CAPACITYT Flalewa Parfoelt 2T =002 1"=004 1OT =) TT=0%; TeOF S eofl V=403 T ld? 2= a5 P
IJIIM.-'-I'-I!'.-EF"U. l'_ll.l'.i.I:ITr" ALTLE '.'I-'JI:II].II:I. FIE = DU IH = [T & = ZI.DH I-E-'JI.I.I.‘:U. TH & LA e
P, 3 = = b - . - Lartes Hirp L"":'h"ﬁzﬂ]']

ARTF B [
I':-«lh-:l:u:rn-ﬂ-lm-ﬂm1-:n- r\'ﬂ"* |.h|'|1|'.'l.5' {hq 8 | E R BT M i ak ‘-_1%“3 oo 1;]?
br Lus s ) e ik PEILEE MRTEE I Fifar T am
e FTH e li fusTrs, Eone 1Y R ¥ Ferw (myrand T o
W LD D NS IS PUAT m e I:".-l.,q...a [T [ a
WAL oA R R e Smaf | FASH FT BANFLE L
M1 g ATE L P | T
AL B Fomiaied | sallFoLoaE || WAL peis i TN Py, g Bt L =EIIED o I
TR ULEE: 1 PR Pk |
CrHe Mg £ I iﬂu_‘—“ht.\ AaGed EPASIT| APE  [29C
= nﬂ .‘; "ﬂ;“‘\- P e |
_““""-._
_—
Lt
BATESaL COOES Aol = At iens 00 Cleae e FE = Papzirfduna; PP = Pelyprepyinem G- Dkore U= Tellap; O = Diser FEpoify]
m..p..-.m-:...,.: m‘lc PR ESF ¢ Recen BEE TR
PFRD = Rowsr Ry il b Pa AM = avwr.-'ﬂ'lul T4 (g ark 0= e Eeeat
LT

St oafen O fnd oy reroen B st ol Voeh e 8 crusspa PEEGE.

pl = 00 el Temgivatuse) £ 0270 Bpaalie Condustimos ¢ B Diuobent] Owpgane of soadgn © 309 salamdon, sploaaly, & O mgl o0 10% pvichasrar o pankal) Tusbdby: ofsaadegn =

Foreksiors L - Wlopom 4, S

B-32

M2032.0001 8/23/17



£ H AT

GROUNDWATER SAMPLING LOG

= SiTE 2

| =t ppprre el oty - Gy -dD

e

PATE | FLAP A S T i i P F-nﬁ A e L

1" = flils

Fwiily #=ad?

b 746 P
ToRe (a1 - D CELL s L
R - - =,
£ 5. n-::l **1 nim i ipd ;.q.i
[ i‘lL'S-’E_- m—a n—m# f
el o pirm v i ] u—ll—.—u
poer o
e - =
T i1 I 208 | =7-30 [2-o8|it-7 | W Lt Juf-2l iR LT 20
Uis Jysso] giooc Dipal7 2o §69dl,9.9 m-E g, 58] 2 |
L3 1400 | oe0 go |7 %% k73 ljag lrsa? {a €2 Fiute |
TEE Lok | ju o FTE RIANTNE R PEYE T ¥
e
_F—--..___t—--_.._____:'_q:_.
“‘a-._.z._
B e — ]
=0y Fei TeLik  itedis e D

([ Tud

Py = s 5 N v =
HE'WHI'THE N = ik VT |Eﬂll‘_\
TS
ENIIAERA LA R R
Pl i 05 unEw (8 ] £ ¢l i i i

EFCETE | [romes e v L8] e -
= s - Lh] i e o 0 e i .
Tl S P T e v I ; Tee r]ﬂ% ek o = C]
k) e R A Sk Ll R TE Lo r T-:'.p:n-.-.
T S e | sy v | i T _T:::-ﬂ EA 2 P TR =TS o = e
wr T T TE FL L7 _'Mmﬂ’l- Arf 200 |
m
W =0Ab G6s

O & T Figessiy |

[ R =

R

Rnsimn ew dsvh 4 TOW

M2032.0001

B-33

= anEgs 7 S0 amuridey cranoely. § LT AL W] 1 FR by aei | Poridiily o peetige o

8/23/17



!Mrﬂﬂﬂrﬂl

GHOUNDWATER SamPLING LDG
pasee S ERAR TN = 8,07 % b2/es oyt
P Qi 03 - GB2 | = CHRTNGY- bod - G- oi§ | =" Mg St
= DG AT A
s | s ':I-—I' 5__" R Tira ‘lr"‘| N .|IE:IIT L ﬁ'ﬂﬂﬂlm Fﬂ?ﬂ ll:’l'l-.“FF
WERUVE FURGE. 1 WAL WAL (TLTIAL WA UEFIH BT = GIAIL LRPIM [ WAIER] &  PELL CRFALITY
P “ i o - -
17,58
[N WINT VOLLNE FURIOE. 1 CUCPWAENT viA. = [P VUL | (ILERL CAPALTTS | @ FUBEE GBsdTI & FLO (1 Ve | e
PN | el - - i i & | wl Ll
ookt il 1+ fermie 1140 - e A28 "",‘.: 1.5 F.,-n
T ET ] [T pr=y et )
e kil 11 L] f (] pE— -y e | s
- A T =t e e
e i ot
¥T0_[5350] 5250 118 ] 7,30 [wov]ais [ 380 F | iy 1 aed] 707 Elae]|nons
210 ]E'E.__h.ﬁﬂ 1oho Py W wliy gud. x| a3 v FEE | |
Lzi4 [asw | 5950 1,30l 3% 212 [ 3po-4 | Bely |-@i| 57/ & |
e
—
——
=--..._____
I
IAELLCAPAITY Caaione 41 el LAY R OBE  Falsd  1RF=1m  F=0i1 Tebl Feaf Weifl @©eih  CFebE e
LT T !
:"“'m dshiwilti, IE“J:.W ﬁ"mu
[T ) iR
T A AL e I. W b s
Pl | ¢ -_‘H:: amEaE = ]
T — LT ] LSRR L [
i ol B | b | Vemiidd gy — s e | i ""_-:::l = Hr:‘-
Comrreloud- oo [ Tx 350 Pl Ued ePO BT AT € 5]

L

BTWE 6,18 1 EGS

B S B LR TP R LU R TH ELe e oy

M2032.0001

B-34

bR el g 6wl @ T8N eeirwsies; aploralp 3 80 e s 16 et e e e i e

8/23/17




2 AerostarSES. GROUNDWATER SAMPLING LDG

pesse SO | F Site s I
il 1, 3-oh3 iy ) & -2 m_‘\w
BTG ol mﬁjf::,.: o) - o FEE IR ATR

i Sl b T T E——— )

N - L T p— ".ll'!'-lllI I 1< [ p— q-?f |::::.n-ﬂ'i‘?'

WAL (TOTAL WYL PP TR WO - MIATCIRRTa IO ma i & aEt] raknta) e

e ;!?’#TD W [ (3

Eiﬂfﬂ_lu—'- TR T VoL, = P WOLUARE + (TLEMR CAPRETT 0 DLESAS LESaRin « FLCA CELL WO_ouE
pay Mo e # - [l 5 i@ - n -
kT ey =, rmr e s e ] [aTes i
¥ E' . -|.lrrr|'l-|l-..._-q|. . I T T 1_13 11.-*[# ||l,-||'|.p| l]m I_ ]lﬂﬁi
Ll L ol w i ey LA Ler FETT [T ] e
- s - - L] ":" Fa ] e FOi==y - e i | i
- m : =l R -
_ i oo o, |
i 9D | W oo b0 | Jco ?ﬂ_l dd lidhg | O30 [4943] & FF  Jileac| iung)
1954 |dog | AXe D i Habals TAl an g i et Fapnal 8 | i
[g00 Taso] Wagg [ Fl a2 syl oo divas | pgy Fagg] Hsl -] +
e
I _q_‘_‘_h'ﬂ_-_
_‘_""--._._‘_
—-..._H_\_‘_‘_
B
e
L1 CAPACITY Olom P Pl BT =08 . el (RS FeAIL Fefdd Fai Felr Teid”  re bl e
] ¥ i1} : d i = bdiE . LAr=dsws
L : e oo b 126n
T k. 'I- 5 o i = ‘:LM? E =S =
[ e —— rﬂ e e =Ty =
BT L T e L lll-l.l:‘_—-rm - Rl A
., ST momyns | s s | v e -'-'_m- H:H.;:I-'r- i i - a1 ey = el wiiom r:::.“
Ll N T T 1 o — 3| REF |owe |
q"“‘@_\
l"?ﬁ' "--...__‘_“-_ -HH-
TTW > 7 4] Bon

: -'-' -"ilh.. H-‘ﬂ‘—#ﬂn L m-r'd-.u_-. [T ﬁanr I'llir“_ EJ 5 DO (ST

“ HH-I--I-F"--F-= H -lh_ﬂm l:u—..-:u-.,

5 ches ey

LS TSl PAER TSR SIST N TR I8 NI § P e T
w00 e CeupEHAT UL RS Ciddisiemni @ PR D embed Duggen o LB = 0D R r N e b ganin Tatsdip) s g

Henvimion 1 Tl ks H, R

B-35
M2032.0001 8/23/17



& AcrostarSES,, GROUNDWATER SANPLING LOG

i, A CHAMLESTOIM I- HSEiTE s Fx pfinfs
e HET Bl = 001 | e CHETIOL - 8- O =0 e
foime PP
— e . | i W oa L .
VOLLSAT FLFIGE. 1 GOUPMENT VoL = Pul? WOLLE + [TLM BAPRETd B TLIRARU L Peaurly & FLURA GELL WOLLE
ey R - - L] i ni# ™ 5 -
;i:_:w_ln’ _:::.- \0ZH e i .-.:... oy &
N ] = ] i =] AT \emEn | e
R P =i - e i . i - i e |
- ﬂ T [ AT =
M'[_ 1:1 hl_ v ETES
oo B3 | S17e (%ot (973 |5 E:i 9.7 lo Bip 12§ 36 ["2gal 173 Aune
Liiny ?_iﬂ_g__ Z iﬂ gl 3 5. 'ﬂ]g | B pE9 & FIs e
e 'tllg'm vk | 232 1551 (o |e,e5F | 5T |3 | LW2F
1122 14 il %% : 39 2o dolooe? [T4ya Fieay Z. 97
TGN O T ARk 0 |S4cidear g a3y | 298 '3l G 03 +
..h'_-.-._"'--__,-=_____
"'—-—_..*:_“_
—‘—--..=_ "q\_r‘g

m&mﬂ* = Fana s el TET

20"
o A L e -u.luq..‘;.h s e T
mw_. ¥ = -1 ..J-._ﬂ s g = L
[ T p— [msssis Fas
LI L P R e | e e
R AL vek yivenus s g

i R e |l

Uy P o | 1 |PE [ 399 o Tt roesdd_pec | IEF ]

"‘tu-.__@“_-\

'??H"--_.,_.__

A i B aabes | ey miln | e el e
AL T PR e,

"--\_‘H-

Al Aonhss Baany 00 Oeen Mg, PR = Shorm; T Talms 1 O AERTH

TIRAL TN E:

L e
D = O Ry

=
Dvests T .

I,

v
i S L Bt B ey e o il B memeebiy maim

b st Sy | Feingn § TP s spioeally, 8 40 ngf a5 TR fdichgre Wi’ Tirsiir of sethgy =

w30 wriin ATE"E [=

Fmibnions Db by 14, 2090

B-36
M2032.0001 8/23/17



& perostarSES,, GROUNDWATER SAMPLING LOG

e JB CHARLEETON |- Sile lo
TR - 1 J LT QHFTFJD'IE'ml'_EHE’E'E I s Aoy |
PURGING TTA
il Py 1 s i L ol im o Bl pal i i LT ] J N e YR
| L i e ﬂ" TS 4 Ll e H '&'ﬂ ri E E £l TR pop ol 3'3 5. E-'I::. [T B S F‘p
'«'l!.l.L'.l‘-!TLIHZFI:HE-L: 1 L WL = |Iﬂ-5':I.'-'¢'|LI.L'I.I"|11 BT — STATESRFTH TO WaTEE) X UET_H.I-'.I\.LI'I'F -
Ry 1 e ol 5 1 n FE W i - [
ECAIFH ENT YOLLAE PLSGE: 1EIJ'.ImEh'J';¢'C‘L-FLlH"Im1'.'."EItﬁLl LA alITy ] PERG LEHETH) + FLOTWY CELL woLube
sy iz e L J - L ' Mp i - El [
sl P e Tl W Tt pmas T Ty T, e s

TEA L ML g 5 f T P P i f ::T:.u ;‘Jﬂjj—l :-::::‘:II .ll_zq-l VIR e s '& Eﬁ"?

T FEBLF EEFTH =] TR, [ [ TUREETF R
r WILRAE RATH i "“._":I!I" e e RPN A Wy -
e AT IR ne= FATLR L
et pa— ok BT}
L

3

22k |3H7 | 370F |ITT |as0s [5@4 [2par 0.0 |

i [}
] ﬁ%zz—tﬁ%‘m

T L

fa3y 1yl | svxz 197 lasas %-.'13 2o |6, 077
f23 Fod | SFYL  H3r 1ifas |9-12 10,27 |SoPR

-J‘L,E LEXT

aEEN
fmal s

fad & 354 | L Ig5 (17 | 2725 |5ae | 243 g, 8758 |3 30 |mked) 437
JINZ |35H ;.,quq 27 (2525 [£8 | go ] 0.073 21 Faazl 977 Pl
e SR —]
= _q___-_“___-_|
_‘—h-_-_‘_-_-‘-‘_
_‘1_-_'-_-_-_‘-‘-

4 CAPALITY Mo P oot O HE =003 Podldd 57 odil FPofjl 0 S0k D10k Feidl iFedm

PACITY [Galifll 8O =i VI = DO0TH; U ED Pl = UT = L A= Bl
e : . W L ] : Ty, . ny ¥ = LRk foyan Ul

=) L] i
ERMPLING DATA

] S A RS
AR O B PR LA FrL Fg-'::'l. |.F'- ey e | i L e LY @J,.—‘ m-nn.n:\-l‘lil'li it =T "lr'?"gz

FETH DTG PR i)

T () TLEA o TNIRLTETENED v Tl g -
45" :
DT # DL e (AT, 200 P Fauw Rl Ty
T S Talwd ¥ Wimahe DR 7 | oA
AL CIDT NI BT T A T BALNLE TPLDIETA D AAFVLE i
FIEMDED S RSURED AR | BaFL A0 DIEFEDST | LY AT el
ALY [ :
AR L wommusy | s ooon | s g WAL i pimed Ui Tk e s e

Rl T TR PE FT L fpu (Fled £0 577 | A 8P

e

—Ta

T —

T
i an
WATERIEL CODES: Al = ke laga;  O0FF @ Ol Gl P & Py ey b FEs M.!‘"' ¥, :i.-l::-nﬂl-p-; ] -?ﬂnﬂ; Qe ﬂdﬂr{Eml‘,‘l
Bt e T B Babas B8P = Bhiddar Fuma = Bl r: Pl renie b Pore,
PP = remre o Perd lal Bz 2 Sl = Bars Mwdhad Dl D= il
NOTES:

bl ke Coteds bo° it o ol e of bas Eoe Ean v i i

phiz & 0 2umty Forporaiore: & 02 "0 Speatli Condictenre @ 6% Diossbed (luypos: off iods i = 500 avbrebior opimvrall, & OUF syl o+ 10A baliiosammy Hogsbabie) Torbrility: of reodfings <

Nuvihn Dula: Merch 14, 20908

B-37

M2032.0001 8/23/17



Fﬁnumsmrﬁi.., GROUNDWATER SAMPLING LOG

i, 1 CHARLEZTON b SITE & WA
s (R T By — 05 | swmin cHRTA e 0oz Gui-oge) | we 2-4- /7
PLURGHG DATA,
mlhuu G.‘Is'r :::tma.-m I,lrLd A watg_":lnn-rfgmr E::I‘:;.:ill:-.r :“f-'lll -l:::;w“;'ﬂ‘
2L WTRLIE FLHGE: 1 WL VoL = [TOMAL WALLL UEFTH BTCH — STATE OGP TR 50 Vak1&H] X WELL ChPRaTs
| 1T 1 ey s 1 ri wow gl = [t
TWEHT WOLIAE FLALE: 1 ECARPRERT WoL = PLUME WUALUYE + [TUERG CAPALITE 6 TUSIG LERIGT I+ FuO W CELL s
B 1 e T o . o i o (LT i wd = ar
i ianiseg: . AT viiyes A D e iz |uisrigase |2
v || e || A s AT e | | ] T Dk e
Lo N FaRiER i FATER ai
T M gl
ﬂ-ﬂ-ﬂ'-g ﬂ r.-l. [ F\JE_'Ti e S e ] e —
pass [tac i a8 Lol 500 T le 10 pad [Fop [-2 TR sl —
35 [tas 1356 oS Iwis [S36 10000 [g.002 | 228 g ﬂgl___ —
oLy 0.4 30 11§ | sy 1A 10078 .00 lamg] A% it | ——
oflo (15 5'“35 i nl{ A1 Vdoz lahgra, 1348 logel 212 L —
LN I PR T [V W/ 8 [P 13 [T e VP ] =
oAb (113 | 4.65 s _b_‘l;_»,__:-._l‘j_ §.5% o bgs 13249 |08 (25 . | —
ORSD 1A | 1.3 15 | n s S22 01g S2ld.0p7 1328 [-jgat] (17 LA —
‘_‘___._‘_‘—i-\_ e A
RS [ SV P § T WAL =
{ | -
‘ET"-—M____
WELL CAPACITY [Onfane Pt Fasfy ANP =B  O=fd, 100 =868 Padil F=0d% Seode Vei0% EFei4n T
! L £ ; L : T
I = i 9 i T RN z ImmT:!_ ‘. " i o L] ‘rL'
s weaniees g il P i wmm-sww!?m«ﬂi% wibia U P m ﬂﬁf{
bon Al T T THleE | nNRam o 1] +irm T
r:::wrtn:::m 3[5' L ‘D T B, o P mﬂ:“m-- e IE"'J " '!I""
[ e L 'I,j'i_ﬁ TuMeL l-@ﬁ"_} [ [
PRI CORTREE B AT P TR R AT HAAFAL Pimgd
= ey ' A AR | ERAELRE B e | ruow e e
IR DO roommm | wanemL oo [ e el 2L it i Frshi,_pii (omuni nds Thopa pum o ]
CwitNe-gl Wi | T Ve Dog | —— ——— | ——— T S37™ [hey [T]<
"—\_\_\_-_ i
e ?"’T aztnal o
e ] VY] -
.=-—.-_|=—_.|.T

{-:'l::"l'-a'.'\ll..!"ﬂi'h:" I'% H,Hh}q" g Irl]l:lu o Tor 'Il:ll'u.. "..-.-:n'!rr.r bl 'rru.-]u.r 4 hg olale '|,|:. d e rha
0 b g b trotd mgt oo Feed !ll'.q,n-“--n:I L AL

EATERWL, COOES A = A rde (asg D e Claer Clagn FE ¢ Fal ks ;;MW l"-’ihﬂﬂ: I"|1-'|lnn; nﬂl:il.lnj-'.flﬂ'ﬂ
% AT = Filar Prhlans T = [ T ETT) ET S U R = -3 =TT - e g e

AFPP = Huvuiss Mo Piridalic Fa B = Sl bhirdvied [Tufing O ¢ [ e T = e i

PO

KOFEE:
Sitralivn Gl st jarramgd ol vpalion of M Bxe camgcuive mosdog s
pH: H 02 i Terperatice: 103 %0 Speclic Condictinge! & 5% e olsed Dionpes ot niieda pil & 200 S ivetion, ssledaly, = 0.F mgL or+ 100 it i gkt Torbkbls o psbegs =

Hwddow Date: Wank= "4, 3i10

B-38
M2032.0001 8/23/17




r%narnsfmﬁEﬁ_ GROUNDWATER SAMPLING LOG

)
e JB CHARL EETOM i- t;ﬁ‘l-h., Eﬂ-g',:__.— ES
o ¢ HETNA 7= 0 | | s (MiTi 07-o0) - op-puD] »= 2-4-1F
PLIFG G DETA
AL C TiE s [} Bl R e DT HTATG B O |
L AMALTE jachens ‘:} ?5 L ?".-"r'i PR - T WAL (ke BT #Iﬂ} ljr E[-h_,}“' 15 ™
PVEILL, VOR UMD PURGE: | WELL YOLLWE = (TOTAL WELLIIEPTEH BTGC — HTADG DEPTH TOWKTERS & WWELL CARACITY
seala 1 £l mRATTd [ n:-'.ﬁ HT "o ard L]
T BT VCE LI SURLE. 1 PSRN WO o UM VORI & [TUORN: AT T % TSl LER TH F PO LELL WL
o 5 o e’ ] i i 1 m; i 1 (] [
: : - = T
il P, P (3 (Lol [Pt = o LR T P [Finan Jroman vomaas
sl v s L e I"Lb‘ 2L i e L s Ll';:ll = TR T l ::' L!ta (£ B BT g Ihlqmlﬂ
CEME.. [T o wil THRS, CIm FTE o] anr
o woLanE [ 0] "'t":"' Pes R EEEy B Iy [FRTE [Ty
T =¥1E PFERED ke FTER wr
s igadra Fres BT

|53t [Jouh | Ueel [N/h [Ho [ANG] N | J6l [ bt [3.4 | owgles | Aon

}-T"“-

eii e AT fr=38
AU = (U318

WIELL CASATTY jhpdane Per Feclt 78" = D T = 0o 1AV =05, Fedil =000 A" =

19 = D :'l.lr--um-l NE = DOE! BT = D
=il
MJ.LH*EMTH
- e | PP 43 T
L AT | APTLAA "":'5.'_1_'“'-':“&‘: Im»m‘wm éﬁj - 1552 RS 153;}
L B o T A i TR LT L T ' i e m jr—
Lq.l‘lllh‘q’_l\_-\qq t'fu o i, R 5 o g e | g L—F) c
WL BRI, LS ,F-'Eq-_ Timad § {._lllu-l%.-'—" d PR TE v CE )
T T AR B R i e aa T Ul Ll s
AEFLEE i ALEI TS HUTE roasmy s
e FTEES umusar | s el | eSS -m:n::m HH'::::I.‘? FAEL e Aeree e el [ L .
T T B PR T3¢ I o T . AL
K
[} “"-.._h__h“q‘}
Ireuasen.
ATERAL CODRE B3 1 ADfEal GIART. Ll GlaarGibey,  PE = Faipuiplea. PP = Polpamypiers; 6= Sl T = Tellon 0= Coher fSpacifyl
A ¥ = Al Prilale P, Wa Dalet T3 DIBI0er Carsf, ETAR B eDiob Tomrana i 1oy
WP & Piserss Foos Dadibie g GBI = Sl b Fed [Tl Sty Digind £ Ul fopaciral
REITEE
H: + 02 unls Topenilieg! + 020 Bpaeiie O Lifranl =88 il il ol ige < 2 o el Bosi ; opdadely, 3 0 gl of 1 W faliched b grenia] Turs kil B vosdngd
Fomnod D! Waireh M, 208
¥ Chede udve wf Ly th.—iﬂ'ﬂé Wil qrasihy, o irfﬁ]b ieﬁ'rf’l"t
g3y
B-39
8/23/17

M2032.0001



&> AerostarSES, GROUNDWATER SAMPLING LOG

st 88 GHARLESTON = &4 3
wim LHETMNOT - b0 2- s Oriprraz=- So03- odo [on 2-5-)F
FLEECIMG DAT A

T e i e kL e N ﬁﬂwj

WELL WOLORIE ARGE 1 WL YOLUSE = {FOTAL WELE OEFTH OT00 - GTATIC DEPTH TCOSRIEHR] & WAL CalagiTy
TR P R e W 0 [ . Hj & [ L] rat

[CCIPRE T OLLNIE PLRGE: 1 ECEATRENT Wi, = POl wOLLAE » (TS TR T A TUGRAA LENSTH) = FLOW CRLE WL

4 el (] mil | i (IR} L] i L pad
AL AR DR TLR L L (o T P LR o oL J
TR P e H-ﬂ ‘ LT AL ey E'i !J' ! [T AT D Eﬁa o8 i i i ﬂ‘ﬁ [ e ,;? "ll.E f'lr'{-
(=TT FIIE BTH W THAF. i, DD Ll g Eun LE Ee ]
i WHIME AATE - "::';I" ¥l i aEmN = (] [T N ]
Tl Bak Pt [ LD ] T L el L
st LA ] Feri @l g
0855 [Jhetd gt NP [ 37,5 [ b8 [ [ 7] 3u.6 | 7N ["729] shfaemy [dowa] omre
i
Hﬂ_‘—_"'_"_=—
—

e

=]

=%

WELL CAPACITY [Godima Per Foo £7F =B, =084, 133 =40 I"=0#M F=0E & -D0aYy =L F=L4d0 &

UG IS (A8, CARRCITY Joal ) 18 =0 LI = i) A anod AR E0M e gl BN e g
PSRRI ELAMFRAEMT R TH PP = Parisinllic ik = Difvsr

MLII‘E DATA

BALTSLAT, Iy (R 4 PRI #ng;r{% A —— @.’ a2 {:':ET ﬂ‘é‘ﬁi

S — I ThBEL LB B {‘_._:I [T
B WP Pl L"ll:.:l LT, Bl i P ¥ et ¥ moare T =
T T T T T @ W ngas v thq_-q?'i e cnae " ';'H,.'JI
N ey e et B4 L AL TR AP | PAARPLICED PO P MEMT Tr:ﬂ.-"-l::-l
THAT T LN I Pearmars | derestcms (| el ey g, gl B e Ll o it

[ L8] Lo taele Sty

Conmgn fld g T TP TASTaRE— stallind

==

S
)

e (AL Gheck velvt tf ‘Fffil ﬁ""!"',é-

MACTE . e AlE 8 Sorbae Ghms, Cx e Chear Gleai; E'I:'Fnl:.ﬂlf\-lﬂ' PP = Poigprocyiers;, S Clcans;  Te Talbes 0= Of e b
Eﬂmmnmm:mw WP o Alhar Padotsdin o, 15 T, mﬁrrp: TSR = Cledila b Pume;

BPE = faanis Fine Dadili P £l = e haon ; WAL Dz i [Resdby
ATIEE-

BH: ¢ [T osis Tompaamion: & 02 Speaiio Condsaniel + 06 Dhysabed Qoogoen: of mafings < 308 sypanior, opfanady, & 0F mgil oo 4 1% dehichevr b grestm|_ Tarbldity: o racings <

Rasieon Dala: Barch 4, 201G

B-40
M2032.0001 8/23/17



B

2 ferostarSES,, GROUNDWATER SAMPLING LOG
paasei JE GHARLEBTON |"- Sike 3
wewr CHETMOT- 00 | mmeCHaTN=s03 - Gw -o4e == 1 -4d- |7
FURGIMNGE DATA ey
e ‘}."]5' g ::::"m afﬁil" AP e T::Iil:.::mun Egl EHE ::1.:1“-‘." :‘E Eﬂ
WELL WOLUN= PURGEE: | WULL VOLUSE = (TCITAL WEL DEPTH BI0G - TR FLn 160 WATER] @ WL CAPACITY
i Wl 1 il U " A [ETR™ [ I il
J1"'*1':"'."15'
| FMEMT WILAPAL FLGE: 1 ELTPAE T WL = LD WOLUME = [TURMDCAPRETY & TINsRiG LANGTH & FLOW CIC WULUNE
Bari i bl F i bid ] nd .| [ Hi ' =] =]
PO FORF D TN TR FINE - R E T LA -
AT M A el 'L] E' 3 r"‘q‘:d':. IHI::..I 'iﬂ .I' T I AT ‘ El"! ‘:} Lruw.ll.l'll?Jr';- bt LT LT .g'l ?';M
rism FURIE PTH ¥ TR [ ] o TR EST CaRAH SEN
i e BaIE ™ '“:-:' o e LERIH e g R (R re—
[ FIEILD FURCEE ] WHTER " ol
il creres i TR
= So5ed Lloat lwgs |37 (85| T7X| 053 | 676 598 A W]
-_\_\_‘_'-\—\.._ e .-H-_II
> =———
4 F _\.-\:.'_lu.
H‘:—
_H-""“-n,___‘_h
WELL CAPSCITY (aalons ParFosy A TW w80 Fe=00f EI-=0Ds F=008 Pl Frdal Fe10F Sei47 AT -
TUFEHG BETE Dok, CAPACITY (GaliTh:  BAF= SO WE = 0] 18 & AL0Es Ur =005 5= 006
Taweis L PMENT LU : PuTg - : § Pt [=] 'WEH":*
=l
WiL5 rarap . FRTT I 2
"""""M"?f&ﬁit;i: b e msey Ty ﬁ-f% —— ,.-'?:"E
U e Skl ol A P I T ¥ Pl Bl
W R L e I!ﬁ:' I AR | S S - PR i i Ty s
FRIODUGIAMGE  Pe v A e G ] oo raie L R
BALNLE SO AT IR UM A PP e B = ~ ;::.q.;.-:r
e 1] IonreEEer | imoes ol | oSNl ol Im:l:m “:I:Ir:_:ri. F AL g e r"-'m P, o p——
LT S e iy TE @_:___:‘_‘h_ Y T i)
ﬂ-.\_\___‘-‘_\-h@_‘_‘—‘
M i - e
-
gy M i
ﬂxﬂﬁtuﬁhﬂ wied g IEIPJIIE PE M"k L1 2) (.ira'l- Tt [.E:_

WA TEHLEL CLERE

FlT" = Al i

il & Aanben Ciate; - O = Cloar Glase; H:-rwu-.mc,

PP = Fagapyhna  § e BEsa; T'Eln-i: L = Cilhar {Specdy]
P unu:hrr'-mp; B3P = Syt By el e Ui

EHT = Rann Flow Pl P J;rq = Himas Mindnad

[aro. 0 = Dol

LESTES:

Smrraen Cre by rgne o vt uf )y ppnadien Tt

P 5 s Tempamdune 3 07 Spis i Conilifiaos. + PR Dissabst (aggon; of masingy = 20 sruniter optacaly, » 2oL of 3 108 (ehishav ' preafe} Tarbicity: ol readiegs X

iiwiyicn Cmla: Mmzh 4, 30

M2032.0001

B-41
8/23/17



B AerostarSES,

e 0B CHARLEETOA

GROUMOWATER RAMPELING LOG

prs HETADE =610 |

| e

1w

e OHEMOR gl -G - ©FS

FURDIMG ZATA
- —

L*.3
— '-"‘-E.r"il;'d“f'llﬂl 7

E‘Iﬂn ﬂ"' ?E
B ]

] ey

24y

WOLUNE FUBSIE. | COANPRET ‘W01 = PUNP PR IIMAE » [TITRS00 CARMITTY | 8 TUTES | BRI ] & & L0 (SO0 VoL e
‘ ey ] Ly ] a i W ni [ =] wl
LR i an rm ey A i [risds ol e
L E'g _ BT 55 at ﬂ{ﬁ:; muaﬂifqm JF&E
™ T e ] i L TG L I=‘
fep— sy ey m ':'.,," s pEw ] s (] ey | gy
= LALLE T o Rid bl Rl i =
e J— e
&
—
5
| CARACITY iwloas Pwr Faal: QIR 00 Talid, A3r=2f el Fepal  deEEy  Fridl Feodd 1Tl
RLIE T 5 & - 14" = = I R A
b= - - - =
s d 5T Lol 05 5
L T T El} e s, '"..";I =
T st lps.
pRsLEE L ]
oo g RN
L TEN RTINS L LS VLA ] LS Eat TN e
SE [ L naEc =1 e
L . LR
s
S ———
'-—-_-———P_q-._‘_‘-h
|
FL I mrgeatam ¢ 8 Sl Dondarnnes = 0 (s bl [ rvgur sf resdigs 5 TR ek grssally, £ SRl o | VTS Petypieser b reee Terabiin s sasgs o
Hedtia’s Ml Mt 14, 305

M2032.0001

B-42

8/23/17



B AcrostarSES,,

GHOURDWATER SAMPLING LOG

it W CHAR BETTIN

= Sie¥®

= CHerhioi. ook

| s Ceerping- son- gectge | ™ D.5.F

FLACGE AT
WL o =T " e L [
i "llus v E " [CLTET T S-H-E.'h{ l_\Iu.:l'.:ﬂ Hﬁ_qu:’
L WCHIME MR | WELL WL s (TOTAL sl fRTH BN « AT EPTH TG WATEN N Wil Canpiimy
sy « | ] oA i w =
|y = S LR R kel
T v s
L wean "ftt'
.t i —T i
- e [TIT= Tyye—

dnei

[0}, bupuy fug. e

""-..__-_

ey

CHif =

HALL CAPRCTY Almlcan SerTamj A7F »LEl  ©ow i

LIF=in T FoRE CoRMy WALOL gweRAT (DAL

IS S e

[k Comr

T T P——

g T L SRR el s A e e L

Mevrman Thie Mach 54, 500

M2032.0001

2 I mpiomiy, » D myl w | iDN dererever i puaar) Tasieiy B eadnge o

8/23/17



& AerostarSES,,

GROUHNDWATER SAMPLING LOG

e Jib CHARLESTON

b= swte §

suse LvRTHGT- oS

o (T4 - 001 - G ~O5 5

[~ 2-5-1%

FURLEING DATA

[AFELL a
7 T el D'l_? 5—

s e

AR ST I ITIRRAAL St

=L . La n

il P 2 i

L wLRALRE FUFSE: 1 WERL WOLLWE = (TOPTAL WELS DERTH OTOE - STATE DEFTH TOWATER) X WWELL CAFRGITY

M LT -

BT M=
T W TR Pl BT

U FULAE T

pie gl g, P Sew ey

5.2

L

P T WHLUME i

S EONFMENT WL = PLSAP WOLLME  (TUSHS GAPARGITY K

TUE RS LEMG TR + FLOA OFLL WOLLME

il i ol 1wl - na - o Fid - P ]
- ! LU 8 L (ST R P AT w-n.wu.-ﬁ-
::;:::lf::m ._'Eil '5 E::hﬂmm 5- '5 IIII e Tondi AT -liiirﬁ Ell AT “'!u frumrsen et [[Jl
L AW =T T Wi ed £ P L TERFTTY A (=54
ek ileiord [ L] (B 0] rdn (TR - e T
LAY AATD ] "y i
L AIRGE eI s b i 18
e e [ BTRE Y
Hep |10 0 An] Plr Eed| By | 9s (& 10 [yl oW, [Bdl——
T —]
S
"---._._‘_h‘-__‘-‘-‘-l
-‘—L\_\_‘_
_l._.r""
T
A j =
-H-‘_"‘--._\_
|
\T\—'\—H‘_
=
FAELL CARSCETY foalann Por Toaf): 0787 =032 Tegdd, 1ar=of FahW e 0an r=gm §=10L eian 127= 4F8 -
T 1 n |8 Lot LT s v B EF =010 AR G0if
{8 Furs " = Frablake P = Ciker Foochy
;ﬁm@fﬁ
[2auwman [iaisiiiz
BARRLED BY [P AR mFLL;;Jﬁ'R'Iﬂh wm-nmmﬂ-@ T A lq-?,_l:l ol A II-ll-"f_.l"f
ik (6 TURSG .55’ e L PR TERRL ' E H F [ FarL
TuwrH B AL e R B0 B i Epdera Tpm LA ""w-
.0 [ CEL CHF A AT qw__ﬁm- TUPg “{'“Er'—'-_"‘_‘. | T - =
e v i e
i — P R T “-5-::{"!.:'": T A mlun § AT R OTF R | F_'F:L:r\l.
AL Zpum noconimann | e O (| ANV peij e ' AT R WIIOn = -
eprmetpol-Gpuor]| | [Fe 950 P i ey G IRl ek S | AT
M
-‘-\-\-l.\_‘_\_‘-

st Crsed cheek et of T fulia

Ch= O Clies PR = Pogekybne

ard Aasal

TP = Papyiats, 0% EkChe, 1w Tollar, 0= Oivr [Spatn)

HATERLS), CODES: &% w hmbar Jhaz
3 [T 0 = Bt = TRl FLE = Din o el e L AR,
W Earees Fiow Pmial b ey B0 = By Wa il (Talieg Chaslly Dolng 0 s EBber fyrbm b
MOTE:

s Lm0 Tess of version & bt Bira todeoaie. dRmdiid.
pH: 07 inf Terpersture: & 05 Bpesiia Conductanta: @ &% D b Corpgen: o resilnges = B0 antummior opiaisly 4 052 gL ar4 109 fadfdaa e b gk Tustdublb | of pmpdage 5

Maelilos D Wlanch 14, 2778

B-44

M2032.0001 8/23/17



25 AerostarSES,,

GROUNDWATER SAMPLING LOG

B SHARLESTON [... “ife 9
bovns ez mmlt-l—“nq.. Fsl iR l wARRLE [;H.LTNEQ = 5ay 'HE'LI'J"D.EE | W Fefsa JI-;I.'L
PUREING DATHA
=y ﬁl-i' E"rl _ Il.Illllup.-r-; ':"II"E q.':.]' n TED R |:-mr|:|Hluq. .?iﬁlr o L PF
WELE YCLLUNE FURGE 1 e LL YOLIWE @ [FUTAL WELL BESTH BTGE — BTMIH: LEP b 10 WATER] % WELL CAPRCITY
oy 1 i F g - " Aiow - - ed
I EQIPRrAT SO FLURGE: | B0 PRARNT WTE. = PLEEE VOLIWET & TG CAPWGITY. X NLEHSNG LEHGTH = FLOA CELL YOLLUBE
ol 5y L B ] gl Ll L] L }] T -] " i
Carw P pheed 2 5 wmlﬂwn..-l-:. 1; .-I'H'HI.H | ' dﬂ ST TS I.‘Eﬂ'ﬂ‘ e WA I gl Eﬂiﬁ
AREL sl LA ] o (L = e iniwnyile TR STy [ALER
mrladi AL (-] H::‘ (L S5 LTI (el iy THIEA | e
(1513 Pl L [ ] FEILE [T A
i AL e
Tz ’%ﬂﬂ 3 07 | 235 |edd|de | A% | .35 Fi1.8 Jetf Ry O] Aong
11 R 23,5 w3 |23 |I6.F be T E | W) | sub g
1360 Jy7at | 19 980 @3 Sle. 6 gt [14:.3 | w3530
307 359 |po,20W %&f_.%-&ﬂ 2141 149.3 | 5.83 3.3
Zod__ 1354 [ge.5v0 | = 158 l5eqa3es w13l lLal L -
-""'H-ﬁ___ Tl 1‘5-.-'-.
__'_"""—-—__,___r
e
R
.u" _'_-—-h—'_"'——-._
4 —
. 55
mLLl:-'-'-l-.{:w::ml-c-nﬂwIw:. AMrandd Tende aFVedol dedik el Feodky Feyum dewdf e Em ¥
[Nl T O N T S O L S 10, N ol Y
= Plndiar Puama ESP = Blckis Susrersil Pusp; PP = Padwisli: Purrgy O = i E £|
MEEHEWEA
bl . T LR Sk, © = 0| (PO
b a5 Tl nmae LT TR [ H - —
ot 15 I SEHS FRSE T Eop T e R T L_:.::.
FPLLT 2T AT AR KA P Fam '\rf&:i TuEEE P ﬁ__h-n-.-.-q _::. EETTT ¥ f: "l_
“rq:::m:;ﬁ“ulw:::l:; WULLE el “T::u“ u::nl?:r:‘}n:r: gl e [Darme Lwis "ﬂm'::‘“:'e"m“ :'#F-nq.:i:l::?:;‘-}t
Vg ohy | | | P |age [~ ke PRSI L | A (T
"-u._\_“-\-\-'--\-“.
h""h_ e
nﬂrg i
—
L uARY
BATERNL GO, fiil o Baobar (fine, GO Clid iipas  PE = Polpeinless; PP e Polprianydeie; Be Slole; T Tk e Ol fEpmenly)
BRARPLING COlP [ T AP = Alcr Patisks Moy, I= Cellar | DOP = Meddar P TSP = £ hcia: Sasemreba Pumz,
-Iinﬂ-F'\-:Hn',:aul-'\'w a Pa RM = S L T ubing 15 Cra ﬂﬂ-w
HOTEE:

mol o ler Lidan fnnvera e vaslcn, i sl e 0o m 0T R an ne
e n 02 e Terpeewiore: & 0321 Gpecbo Condvchinoa: & 5% Disscisad Coopgen: all recingy = J0F% eruraloe; cpbenalp. 4 07 mpf or & W% fnbichaver bn preaker] Tuibbfiy: ol readings @

Ewalnicn Dale Wsoch 14, 3340

M2032.0001 8/23/17



I = AerostarSES,, GROUNDWATER SAMPLING LOG 0oL

s 8 GHARLEETON P o9
LT i—'ﬁﬁi‘lfﬂ:}q —u | wr—rn{iﬂw_ﬂlj I L ) J__.-"':._-.. !")f’::l_'ﬂ_l el
_ AR NG DATA,
::_I""__I I!.:l.-lll *::EUMI _l]III"]L wll..bn-:l-mh-g%vx:ﬁi 1‘::‘,',::;“"{“ i{::l _,_II,T [rurac e moe ,P P
WAELL WOLUWE PUREE. 1| WELL WOLURE = (TOTAL WELL DEPTH BTOC — GIANK CRPTH 10 WATER] M WELL EAPACITY
i B vl o e ] TR T L] (L o
FT T4
m i ECHIF R | vl = Pl WL = UG CAPRG TY k| TG LERIETFG = FLIOWE CILL VO L
iy M i F pptin]| = i b W o ' " i
e 2510 oy 280 [ 1300 cman 2 s, 12
TR FIBIE EWFTT e PR £l n e [ nl.uJ N
oL aer Lo RETH o h""::"‘ (a5 ] e saran ] [T H) (LTS BT])
Tean 1.';,'.,:: FalLER g, wATEN L
ol el
] o kR U T PR PR W
_L i i E 4 ?u’_'.l:' L |M'.jI . F . .i- =] “l"-hrq S
32 25 | 3.65 Jl2s [v o B3 |9L& |&04E T8 £ 14915 —
SN [gt.*'r} H2S T w [ o). 0 [o.0%2 15,19 | 75 =
b L5 Jg 38 Tn w |S PAT a3 [ Tie 2 | § 15 —
D 125 | LH) 26 |« 0 518 [20.7 |0, 008 Lo, 08 : =
397 =

D 1123 |« Sayfag s |pe3y 154 1504
VN B ()
S

ld1 &) lﬂ-i-'ﬂ 32__ "-5! 'T ?' .l'-'l._ -?ﬂi |I
7

Z [(2& ] 11.] 12E [ nlsag [acd [0.83) 2.0 7 T
Fiﬁ G2 AL WaS Tn  wisZelad g (03] [3-37 [B2d 327 e —
- —- C—— T =
- [N = ]
UL s el Par Fasil 0 T8 = (DG, 1= 0dd; 135" = OB Fugil A o e idkx Feiql e Ll ]

NUEHAS EabE hln". |:'n'|F'H.-I!'|' i

Il-'__ -I:I.Ii:ll'a “ -CIIIJ.H-' | LY 2 e kR lﬂ'"ﬂ&l’.‘j_l

Hrih*l-t i \'.ll_-'rm:_'ﬁ:

hh-"L'HIZ DATA

b ML i | JI-Eaﬁ EE: ) {WWFIH‘-'-’IH,; |!-:! _H’{]? ,:.::,:?,1. Ij?id'-?-\? :::t "U-Ll{-;

&

UTW BLG= W0

M TDp Bos=30.6

ﬂ-m'lllﬂ.lll. ‘E‘L’--i.'llzl.'-lu.:, FE-F
I- v T3

gyt Bo Bloi  TETdleg 0 Dl gl
= Haedar Fhrvge  EAD m Elrrsw Siareasbhs P,

12

LA (] L CELDTLTEN DO L] s maa
LR T P IR (el '251 WIT R DR 0 Vbl ba Bed L "}A
NCPCINTARAATTE | MAR ¥ [ T T aﬁﬂi‘ Sy v de )
REMR I DO TR AT ST ALYk FRE BT EEEPRE PR
R LA AT rrpry— TR L RR0a 500 MO OGN LAk | PR el e
[ = (R T W TR R T TR =5 T R PRRAL 1 [ LT LT ] lacda s
——=—% | T | FE 220 — ——— EAFI AFP S
CHEIN Ot Cw -0k
e e .-""I .ﬂr
A FIV.
L0277 7
. S

HI‘I‘I"iFh!IkHrwI"n-\.'IHIJ ""ml B = Bhaw el Dmily U i = Cil by

HOTER:

Daanian Lrpora i rance of meta ol b R s ik ndis
AH: 202 i Temperatum; § 020 Bpealfia Coaduplanes) + B¥ Dissabasd Juiges: 08 sealogd £ 205 salwbon; agiorally, & 13 ngfl. ot 10% jehichoear b goaabary Turdd by o0 sasdinge =

Eaddan Tvte: blwck 14, W00

B-46
M2032.0001 8/23/17

-



2= AerostarSES,, GROUNDWATER SAMPLING LOG
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& AerostarSES,, SAMPLE COLLECTION LOG
SEDIMENT } SURFACE WATER f GROUNDWATER (GRAB)

Froject Heme: Sllo Inapoctiors of AFFF Areds (USACE Savsnnsh Clatde)

ASL Project Moy MZDBZOD1

inséalegon hzrﬂsait_f_wr_k_m L .

Dimte: -1

Seanple Techniclanls): _if"-‘u_l-'._ b f Trmeanty T h,q_;,;.‘-_._

Statlon I CORET LD nald .

Type(shof Bampls (drcla all thal applyk ( E-a;l-n:tlu?:‘-]. hEmfn::El w% Qroundwsbar
T —rT

- —_——— -

SEDMENT SAMPLE
Sampla 10 C W ThDD ookt - S0~ | Samae Colelion Time: o 2.5

Sarmpde Daplh: ™ & 5 ¢ Sndirpent Dazcricton: -I'E._-r..#_f.".h“_ﬁr-a{
Collection Mathod: 55 Séese. _ Anglynini et sl anod, f b ERH 53T
Sarmpls Contpiner: WE 250 0n o Preservallvel b Ay

[

SMRFACE WATER SAMPLE
Sarpls I: CrBTr B3 00N S —g0L  Sroe Colkcllon Time: b 35

Sarrpla Doy, ':l | 5 ' . e Calleckion ballixll  Seweaigyr Ssnny | oo
AnalyslsMalho;_bysd § ‘Rc* 1) rrar = 3‘?~ L Semple Canlainor, P& & Ss aeb

Freaawahm:____ﬂj_!'?_'?____ - _ Weaeer Elulily felrcle opal;  SHear Sl Turbld  Other
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—_—_

—_—
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2 AerostarSES,. SAMPLE COLLECTION LOG
SEQIMENT f SURFACE WATER / GROUNDWATER {GRAB)

Project Marm; dite Frgpeclors of AFFF Aress (. SACE Savannak Disirc)
ASL Prgjest My ME022 [
alaliation: |erint Baze Charlestar

Samgle Tachnlclan(s): Ak willis  F Fractlic  Tobesmn

SHaton 10 CHEI""]ﬁﬁ" eoy

Typaia}of Sampks [clrels all that apply): Csaﬁn@) féhrinﬂa 'L';'al:e;—\) Groundwabsr
— — —

SEOIMENT SAMPLE

Sarphe 0; CHATR A2 = poa— Siy- oabk Sainple Collaclon Tir‘ﬂ&:_l. L1 ,3'5

Sempla Deplh. = 045 i _ o Sodimenl Dosergtion: g2l e ol oo e e
Colechan Malhod; 5 pew Analyzatbeihcd: Madilent Fpa S35
Sample Contalner. _P'e 288 myL _ Fresonpive; 2y .
e e

Sample I0: L Hpr D3- ool ~ e pat Sl Colaction Time: 1443 5

gampleQmplh- _ v %' collecbon Methed: _ Shegle  Caec b
AndlyslsiMathar: e Died gpp O3 Sonpe Gonlalner;__ PF 2 oL _
Prosorative. 2/ 8 Wiater Cality falrelo ane): t:lmr_:) Clowdy  Twbld Ol
T T T GROUNEWATER SAMPLE (GRAE}
Tt ——%mmpledn: _ Sattala Coeslon Tipe: )
i-uj‘"_"""-——_.___,_ -
Sampko Dapth: _ E'?QGMHEMMZ_ — -
——=
AnalysisMathed: Sempk Contalnar: T —
e
Prervallps: _ Wialor Quakiby dslrcla gnek Clear Cheady  Turhkd  Ciher
COMMENTS: o
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P AerostorSES,.  SAMPLE COLLECTION LOG
SEDIMENT / SURFACE WATER / GROUNDWATER (GRAB)

Fryedd Name: S8 Insreclicens of AFFF Amqe [USACE Savahnah DISrice)
#%L Prajest No: MEI032.206 _
Installeton: Juuit Busr Charleston ..
Date: A2 hem f2.6 |7
- r . L I‘l —— L —
Semgle Techwlaniah _ J-mnhiy altg by, _ —_—
Station I0: Rt/ - a0 | )
Typals) of Samola (Grcla all that apphy); @ Sadiment Surfaca Watar @
I!' SEDIMENT 3AMPLE o
la I0: Eampfe Collechcn Time:
Fompde QaplkT Sedinonl Cescriplon:
Collechlon Method:. = .. hmahasheinod:
Sompla Canalner: Presaratve: _ _
2 THepE Call - Z
Samrpkym: o _ THos Colles Iqu_%h_%
GampleDepth: e Ciobacdlon Mulhog. T —
Analyglsfletnos: . o Sampla Contalne:: HH“""M._,_ N
Praserepdives _____ . Ve Quallly (cfrdda onerls  Claar Claudy TJFEHxEt_hEr
-‘-‘-\_"\—\_
_ T GROUNTNEYER SARFLE (GRAR) -
sarpe i LT O 001 - (W -2 Semple Calackca Thne: {137
Sampls Deptr: |3 Hopeg Coluglion Metree: L= B
Ar@byslaeihe & .37 M Surple Contawer; =2 ] flnd |'?|'5
Froservele: ¥V 70 VWabar Ouallty (chrdo ona):  Chear (_ciEEhy_)'rumm Cihar
COMMENTS:  pfi = 6. 41 Torhddy = o F. -
[ﬂﬁ;:l.lh: IR | T\--Fﬁ-l.f'i.h
o= DU wey £
Temp = 15.70% 5
ORF = - 107wy
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%ﬁ&fﬂﬂﬂrﬁiﬁm SAMPLE COLLECTION LOG
SEDIMENT / SURFACE WATER / GROUNDWATER (GRAB)

Froject Marb; Gite Ingpecilors o AFFF Areas (LSACE Savanneh Craldcl)
ASLPrledNG:  ME0E200 "_
Fealalladion: Jine Bage Chatlestor B I
Date 22709 /2017 _
Sample Tacheielan(sl il 14 T ohasad
Srellge 1D .::H ;11”; i) |_I|!' AL . _
Typei=] of Sarape [clrets all thad apply): Sedimant Surface Watr (Gmundwalm‘}
-
HH"""\-\.\_ SEDIMENT S4MPLE
Smpls I0: Sampre Collecticn Time: .
Sample Dap‘.h::'H Secinenl Deacriplioe:
.
Cekocdien Mathod: HH . Anatyale'Mated;
Semple Conlglner; _ ""M_,:’é:: Preservativez
_—maas nms o ae "1.\_‘ -
SURFACCYWATER SAMPLE
~ -
serpe il peade I Time:
Sorplolehi . _ Fallaciize b
- £
Analysl=tiethoc: o Semple Centalrmar - ™ _
Pregomative: L Wdaler Qualily [glrele onel-  Clear ETIT:WE"—-I}H_E!_LI Qilier
P mrmE e m mEmEr P mm o EE R W oe— -\--‘-‘-‘-\-‘_‘__
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Hamgde Deplh: Il ﬂ {"[ B 'HJ »t Callens ey M Itend: ti) 81 H
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22 AerostarSES,.

SAMPLE COLLECTION LOG

SEDIMENT / SURFACE WATER / GROUNDWATER |{GRAB)]

Propct Name: 54w Inzpociions of AFFF Areds (LUSACE Sevannah Dlatrdcl)

ASLProjestMe:  mgZDszoOOd T T
tnaalallalion: Tesinnd Bise hariesion

B!

02 f6d /5017

Sarghs Taahmaclan(sx o .:;ﬁ_q.:z_.rm :T;‘l-li'u'u-iﬂ*"'-

a—

Ssalian 1D: _ O TE'T J'W,r'ﬂ}.'a{ ~1 3 _
Typels) of Samala folrcdke 31l 1ha Apgiyle Sndllment Suraca WViatar @mundﬁm J;j
e
-
L-H'--__ SEDINMENT SaMFLE
! Sampte-I0; fampe Collention Tes:
5i Sarrpls Dopty R“‘H.__ " Sodimerd DaseTpthon:
Collaction Mathre: e Analyalsihiethod:
Serpla Canalner: ‘R""i:‘ﬁ L - Frapen:ailwe: _
T T RURFACE WA AQ_'PEE/f
Larrple M e RELRURG [ dj%’{
Samole Capth: ) o Cooflacilon M, e A
—
Anptyaisidethed: _ Sarmpla Coelaingr: T I
Prozarepdive: C Waler Quallly [clrcboene):  Ghaar Clsmitdy TJFE?&-, thor
| __ —_— - —
T T BROUNDOWATER SAMFLE (GRAH) R
sample I FHE A S - s s - cowf=d L T same Colleebon Here: Il e H}— .
w e ]
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= r . -——
Anly sl Metrad: 53 -*r’f“l Semple Contgnen 73 4 md f =
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COMMENTS: <7, (4 3°C fuckidb = 0. F, B ]
Bge oz H-«F,JL
Candl s ), THY s Ia"l-i e
5 M= T:-.'Ill
eEP e -t el
B-52
M2032.0001 8/23/17




2 AerostarSES,. SAMPLE COLLECTION LOG
SEDIMENT / SURFACE WATER / GROUNDWATER (GRAB)

Projest Nams: SHa Inepacilona of A FF Areds (UEALE Eavapnak: Crsbicl
ASL Pralect N EEIEEJ:IEII:I“I_ _ o )
Inatallation: _saint s Charssbnn
baie: Ll
Sampla Tachnlcan(s): E!H‘.h iy Fln’nhlr_l"nﬁ Tﬂhﬂ&
Station L CH R e —0 oy .
Typais}of Sampla (drle 2k ihal apety): f’;udmam [ Surface Wh Crondwaber
"‘"-._._ . \"“-h-_ —_ -
T ' SEDIMENT SAMPLE
Sampls 1. E,H-l""i'ﬂ.."r"_]l-} —Ged =<1~ O Sampla Coleclion Time: f:}{?.l"r':).
Samp&el’.‘laplh:_j} — 5“ Lechimeant Crescripticn: -':--.-.."r-."'- hr”f.l'; .:'::J.r’jﬁ-n.-' ot
| Colection Metwt;_ 55 5 Poan, Ailysisathes: S 7 A4
i Sampla Comalner, = % el P _ Prasarvalive: ___% /2 e —
T SURFAGE WATER SAMPLE ]
sargee (B HRT A Y ~00Y =m0y ok Callecten Time: A7 #S
Sampln Dugdly (= 67 e e e Cllecion M v, ﬂ.‘_ﬂ ud? s
Ananysisilethed: 53 ?'r'n'- . ) o Sampla Corfalnor; l,ﬁ Ll 4":]_}._"-:

F*raaawallva:__ﬂ;{ﬁﬁ-_ )

[ R Y R

.. Wawer Qualily [grghe ona);  Glear C_Gﬁﬁﬂ Turbld  TAhor

w1 ——— —]

e T GROURUWATER SARFLE | GRAR)
Semple D; e a Collacion Thma;
Sampla Dogth: ColoriBn Mttt -
AnahyziaiMalhad: _ e Sampk: Conlalner: x\
Prasarvative: . Water Cuality (clicla onale  Closr  Claudy Turhlh!he(_\

—uar

M — ——

COMMENRTS:
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& AerostarSES,. SAMPLE COLLECTION LOG
SEDIMENT / SURFACE WATER / GROUNDWATER {GRAB)

Projact Nama: 5llm Inzpeclane of AFFF Arees (LISACE Savannah Dlabist)

ASL Prejast Mg: #2092 0001

Inatetzdion; _oninl Buge Charlestor —

Dale: —E =Tl

Sampla Tochnlclan(z: _ Ash wilns J,r' Frooklin Jobwsesy
Biaticn | C HET pOG - éml

Typeis} of Sample [clrcla all thal agpty): @ @D Aroundwate:

SEDIMENT 5&MFLE

Sarphe 0 CHRTSS ~ow |~ Sr3% ool Sampe Colledtlan Time: 1"4“:}__._ .

Sumple Dogh: &8 ° . . Sodimont Deseripflon 36 Way G s & o
Coflectian Method: Spesry AnalysmiSethod: pedied EPA 53 F
Sample Coplainar. TE 4 S0 _ Prozomnonlive; Mo _

Y LT — _— -

' SURFACE WATER SAMPLE
Sample ID:_CEHLTMES - eyl — Jwi-pp ] Sune Callection Tine,_ | 410

Sampla Dppsh, -~ 00 5 Colacilon Method: _ Sewaelt Capsebork
AralygisMolhod: Moed Gel B SF° Sarmgle Conlslner, PE e She

Prﬂawaﬁﬁ:rﬂf_ﬁ_"" e Wnl-.‘rQ:mlll'_.'[l:irclnunu]: Chudy  Turkdd  dher

GROUNOWATER SAMFLE (GRAB)}

Satpln 10T —— . Sampe Collosfion TETa:
‘—|_._-_\_\_\--'-'
sampla Pexh: , o nMelhed: 0 __ L
Anghyz!sTidsibusd: Semple Sanlalnar: e -
Frasan/allve; Waler Qualily [@Ecle orm).  Slege Claﬂyw
I COMMENTS: T
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& AerostarSES.,,

SAMPLE COLLECTION LOG

SEDIMENT / SURFACE WATER / GROUNDWATER (GRAB)

Frojaec| Mamea: Slle Ingpecilons of AFFF Areas I:UbA{:E Sevannah DIetrgt)

ASL Prajact Mo: ‘Waodgoomh

[nalallalic: _jainl Buase Shorleslag

Uata: AT

Jampha Taahnklan(sl Aok b0y Fresplis Soklpoe e L
Stalon 10

_CHETHCS - Diisal

= A

p—

. Gn:-un'_:l-:atw ‘:_-,

Typels) of Sample [clrcle all that noplls Bnd|ment Epaca Watar
—_—
SEOIMENT 5aMFLE
SEI'HFIEE:_ e S Cample Collecllon Time:
Sormple Damh; H_Wawlmlnn
Callaclion Medhod: Analg..‘alsf!'nh‘lhl:-d__ e
Semple Conlalnar _ Frezamnalive: _q_""_“—-—__._h —
— e e+ e —_
—— — "HURFACE WATER SAMPLE
I_‘_\_‘_"‘—I—
Sarrglz © L e R elon Thne:
Samola Degth: _ Cbtestion PR
—
Anahyalstpethod. Sarngle Canlalnar: e S
Prosarealives O Waler Quallly (lélo eriel:  Ghsar Glowdy  Turkdd E*.T'EF
- T EROUKOWETER SAMFLE {3RAD} -
SAE DDA TS O = (P — Gaad — 0L Samle Collaciion 1kme: 1 5 D i
SarpleDepch: ¥ e Ciod glien HBIhEd:_?i'-i‘L"_ﬁ_E'-_*‘TJ-"*‘_
FmglyslsTbethod: pooyy1e b R E'E':I—_ Semple Sordalner: Fre | g antan
Presarsailve; ﬂ}fﬁ. Welar Buallty {grcle opa).  Char Clowdy | Tuebld s, Cfhar
COMMENTS: "ﬁ#m_? ]
PH o
'ﬁu_ i l_;""‘{
fond 2501
. P 330 § ]
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%ﬁernsianEﬁm SANPLE COLLECTION LOG
SEDIMENT / SURFACE WATER / GROUNDWATER {GRAB)

Project bhane: Slta Inapaciigne of AFFF Aresa (USACE Sayaresh Dletrct)
AEL Projact N MECIZDOM -
Inatzlistion: Jpint Baze Chadeston ~ - L
Derte: -3 Lhb
Sompla Technlclan(s): r.;‘r_‘:m Frnn'f-‘-'-:?ﬂam
Slatkon 0; T rd Dl ~Dplt
Typris}ef Samply (olrcks 2 that spphy); Sodirnt { Surface wmai) Groundwatar
d_ BETHMENT SAMPLE
Sample IN:_CHATHOp = poH - S -0 Sample Sollectcn Time: {5 i _
Sempde Daplh: — €1 5 ’ . Fediment Cescriplion: Feorly fardr o, Srack 2/ 0¥ Fangy
Collzcihay Methss: S5 Sy AralyalsMethad: sedikel o4 S3F 00 0 _
Zamplo Contalngr;_ Pl J850 L Fresarvathe: _thfs
— TSI —
SLURFACE WATER EN“ F"LE i
Samphs I0: ¢ MRTMOL- 500 - Sl m B3 Sumple Crlleetion Time:__ 770
sanpla gl _ B e Cltaciion Nt _SReselE  cooecro
Analysshisihod koo Fiet 'cﬂn «531— L Semple Continer: FE 2% e~
Prazarelive: w400 L Wapdyr Quallly (ukcke geeehit Clear | Clovdy  Tobid - Other

) e A L. LR

T T ERGURDWATER SAMPLE (GTAH]
Sampte Collaction Tiree:

Colecion Melhts:

Saimpla Dahe

! AraiyslsMilhmi: N Sample Cordainer ___
Prasarvellvwe: . Welar Shaallly Cloudy  Turbid  Odhar
COMMENTS: ' —
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ZHAerosirSES..  SAMPLE COLLECTION LOG
SEDIMENT / SURFAGE WATER / GROUNDWATER (GRAB)

Fraject Hamsa: Hite Inapactcne of AFFF Areas (USAGE Savanneh Dizticl)

ASPipeNe:  MA2032.000H . B
Inimdledion: _]_u:-mT Base Chadlestng - .

Dlate: S S

Sample Tachmclanfal  fon Wby F Freskha Jdbweyes
Statlon 0 ClAETRIST - ol

Type{ey of Sampe [clrcta af that apphy): [:é;;lm_ﬂ!.j @M Gigunidwenltar

SEMMENT SAMPLE

Saniple D £H 2T OF - ool - S~ 00| Sampre Callscfior. Time: = 130 _
Sampla Cagch: ™4 . &' Sadlmenl Deacrigtion: Teerly ferted. | ved- 'l"“ﬂv'“ 5"“"1 Snag
Colladlan Malhod. 55 Seee _ Aralysisflethed; Mo 1ern oy 5371
Satple Conlalner. P 850+ — Preservallve: M/ f<
T SURFACE WATER SAMPLE
Sample |D: CEETHNET-0oUe ety Zueple Celaction Tene: DTG
sample Daplk. -~ 05" o e ¢iollection Malhod _FFMP L Catigey o
AnalysisiMalhod_seenr s by f pa 5 ‘.a":'ﬁ- o Sample Conlalnen:_Fe 250 Lo
Presareativa: _pageh o Wewnes Lualty (olicle ona); (Chear)  Gloudy  Tutkdd  (ihar
— TUTTTT T aRounifAEYER SAMPLE (GRAR)
Sampmy Sempla Colwcllon Time: _
SamprePepthe %—}_ T TEoHEkne MElIrmﬂ
AnalysisMetwd: Epiriples GU‘I’I!-BI'IH‘ Bt
Prgganallve:; Waler Quelly [crde onva):  Clear Eluudyxmid-_ﬁhﬂthur
COMMENTS: ' )
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i

& pAerostarSES.,.

Gas Meter Calibration Sheet

Location: “Jghat Emgj:!ﬂ!!ﬂ'm| |,Frujm:t #2017, a0 [pate: 02 fes fza 7

Manufacturer: FAT S b,

| [Wodel: Mo FAE Life

Instrument Information

[Serial #; A0 =y

Calibrated By:

1;-|

e

I

Company Associatlon: el e -

Lombustible Gas/OxygenfTarbon Momoxide/Hydrogen Sulfide Calibratign
Battery Zarn Chacked {¥/ M) . . Calibration Standard Lchuial meter reading
. Calibration
Time | Charged rracs Faul
O [ LEL | Qwygen | HEZS =] Standard % % |
' ; PEM ; b
. . . wILLL ] e
ool | izenare: | (o pomi | 00 ppm) Ouygen | Has [PAM ] pL Usygen | | o | PRm CO
R ol T e s + ¥ IO - -
Wah ]y f ¥ ¥ § so A o i 32 7.5 feass [rass W

Fhotoionizatlon Deteckar Call bratian

Time Battary Chargad Calilyraticon Calikbration stondard Expected metar ctual meter readmn ¢
[ M) Standard ConCen tration [pprn; reading ' ' E wmmEns
13 i TiwhudJare =TV FENIED 25 PFM W
-
B-58
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%Aernst_urSES \ Gas Meter Calibration Sheet

Lgeation: «Jmint Thse lifft.f]:a]rnn I |_LP""3‘ gebl:  ANLGER ood) |D—“E" 'L:'l‘-""ll'-"::IE ’&'E WA
Instrument Information

L | | Madel: I.'il:l'!,.-,_ AT Lite
Cornpany Assoriation:

_ |Serial [ ,.-'1"1|-:| .L'-.":a":'i G{J'S_;_':I |

E,a:hlc-c *

combustilde Gas/0aypon/Carbon Manaxlde/Hydrogen Sulfide Calibratlon

Batll ory Zero Checked |¥IM L Lalibration Standard Actual mater reading
. {alioration
Tims | {harged ctardard Fags) Fail
ardar
§YSNP | LEL | (wygen | HZS o " UL % PR oo #@ |, , ppm
[ sl | izoees | i ppen | 10 ppm) t DH'.rﬁL‘rl Ha PR LEL HEyEEn HZ5 pepm CA
le BN I ¥ S0 | fg G | ~C s s fme (g | o )

Photaionization Detector Callbratlan
.

Time Battery Chaiged Calib ration Calibrabicn standard Expectad meted Actual _
' [/ Swandard concentratnn [ppim) reading crual meter feadiy “emments
Hic i [t g 1420 103, 50 PASS
-
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MultiRAE Calibration Sheet

=2 AerosiarSES..
g

: ;
Lacallon; Joinl Base Cherleston | (Project B M2032. 0001 |_D£ R J."I )
Instrument Information

o T -
Pdanufacturer: Hodapwsll Rt o 340 Koony |Model REM-EIEE 10 Jrac kg |sarial #: MO1CADZELZ
Callbrated By: - ¥ 2, Company Assoclatlon: Field Scientist

i -

Combustible Gas/Orygen/ Carbon Monoxide fHydregen Sulfide Callbration

Zere Checked (YN Zallbration Standard Pass/Fail {P/F}
Baltery L
Ti c i Caliaration
| e g | g | Stenderd 3 i - i
{¥ 7N LE_L CovyggLn | 0 LEL e aor €0 3 Owygan | npm 0
(e | 420.0%] | 10 ppm) i [0 ppem] Duypen | HZ2a ILEL His
B T ‘]FI ¥ N ¥ ¥ MLt gas S0 12 it &L r f f L

phatoionization Detector Callbreat o

1

i i i i ibrali ; acted 1 .
[ iz Batlory Chiarged Calibration Calibraliun stan-‘laldl Exp=cte .I'I'IE ar Actual meter reading —_—
) [¥ M} Standard conepnkraticn [ppm) reading
|ﬂ L ¥ lsobutylene 190 100 fet I o
J - - |
B-60

M2032.0001



%A&msj’aﬂa"SEsm MultiRAE Calibration Sheet

Location: Joint Base Charleston | |Praject #: M2032.0001 loate: 2/ 4/ 17
Instrument Information

Manufacturer: Horeywall Tooe ) iyn [Modol: PEIAEIEE- ¥y, |+ bay Lot |serial #: MOLCAQ2B12

Calibrated By:  Jziepn. iy Company Association: Field Scisntist

Combustible Gas/Owygen/ Carbon Monaxide/Hydrogen sulfide Calibration
Zaro Checked 'Y /M) Calibration Stardard Pass Fail [P/F)
Eatzery .
) Calbrat'cn
nme | Charged
)| LEL | O Hz3 o Standzrd g % | par
) MypEn ! ? EFpm o )
. # LLL mCoO|  _ | % Cuypern e
! o) | (20.2%) | 3 o) | 60 prog Drygen | Hes | FF LiL RN s | PR

4+ Lo Y Y ¥ ¥ ' P ItlRas 50 15 10 T RIE s

—
Photoianlzation Detector Calibration

) Battery Chargzd Calibralion Caiaratior standard Exoectud maetor .
Time _ Actual meter reading Comments
(R Gtandard cancenlatlon |Gl reading )

(i o ¥ labutylene 100 1010 Fo il b

- -
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%AEF@E?E]E"SESM MultiRAE Calibration Sheet

- ] }
Locatlon: Joint Base Chavleston | |Project # M2032.0001 Date: </ 0/
I_nstrugent Information
Manufacturee: _Hpﬁqweu b S 1o je s |Model i Keo +iE |Serial #: MO1CAQIR1Z
Callbrated By: | s

Lompany Assoclatlon; Fleld Sglentlst

Combustible Gas/Owygen/Carbon Monoxide! Hyd rogen Sullide Calthratlon
p— —

Zerc Checked [Y/M) Calibration Standard Paxs Fail [PSF}
. Balleny '3 iaratian
Tiune | Cnarped -
TeME | LES | D H25 o standard & pRm % PRM
; - | Cwygen ..
. W LEL R N H L Fo Coypan | ppmiL{d
at | demats) | moppmd |G ppm Owygen | HES LLL ' H2%
TEUE| ¥ . ¥ s Mullgas | s | 12 | a0 | S0 |p¢ | T s
Phokoionization Detactor Col|Bration
: a1 Cali ion standard E ted met .
L Baltery Charzed Calbration ! lhrannn.c.tan Al KRELTE _mE = Actual meter reading a1ty
(i) Crardard concerLealion [ppm| rrading
LT Y sakutylene 100 1406 LY -
B-62
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. Ao - i ibration Sheet
%“-AEI‘GEM?‘SESM MultiRAE Calibration Shee

|
Lacation: Joirt Base Charleston | |Fru-]ect i 2032 0001 |D9“-‘i £ f'llf.;ai"'r.-" 7
. Instrument Information
Manufacturor; Weosmsall . IR |I'u1n-del:FEM-E-i‘EE .mf-’.l S Libow |M
Calibrated By: Company Associatlon: Fleld Sclentlst

Combustible Gas/Ouygen/Carbon MonoxidefHydropen Sullids Cablbrallon

Zari Chncked |Y/N) Calibeation Standard Pacs/Fail (FSF}
Batteny . .
Tir ri i Cil itaricicr
" II'I'I':'I.:' El? L H25 Lo Handard # | ppim b ppm
s SfFRET - - !
b LEL pri oo B CIMyYRE pprs£0
(C3s} | tz0a%) b o pemt | o ppm) twygan | H2s |F LEL H25

RLE = v " 1 Wultizas | 50 | 18 | 10 ] & || | F Nl

Photoionization Detectar Callbeation

— — "
Time Rattery Ii‘.l'!.argerl Lalibration ".:d|||:ll'dlll:lr'|.$|.-.'ll'ldﬂl'd Ernected. meter Artual metar reading COMmmEts
I Ltanclard rancEntratian [ppm) reading
EE ¥ Lsobuly e 100 100 ffoas
L :
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Y . MultiRAE Calibration Sheet
o= AerosiarSES.,
/! 1
Location: Jolnt Base Charleston | [Profect #: M2032.0001 __ |pgte: PN
L Instrument Information
Manufactirer -eepeyod "R-.':.:.l 3-,lsh:w:|l'l.l1u-d-t'l:mi Phelri e L.tz |5eria| #: MDICADIE]Z
Callbrated By:  ip .- M., Company Assoelatlon: Fleld Scientist

Lo bustible GasfOxygen/Carbon ManasldeHydrogen Sullide Callbration

u Zero Chacked [¥/M) Calibsatian Standard Pazs/Fail {F/F}
alle . .
_ ATy " itration
Tima | Charg=d
1% M) EL | @ H25 o standard * *
. XY LEN . wpm . ! =y
" LEL o [ ¥ (eyRen ra Lo

ek | 4200 10 pemd | (0 ppm) awpgen | Hzs |77 LLL T Has | PE

EEEEE ¥ ¥ ¥ i Waltigas | 30 § 16 | 0 | 50| P TS

Phetsionltation Detector Callbration

Ballery Chageo Calilwat cn valibraticon standard Expected mete- .
L IpreC . Actual meter reading Camrre s
¥/ M) Stzndard concentration [penl reashng
L ¥ soblrtde ne 100 100 Fo - o
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MultiRAE Calibration Sheet

=2 AerosiorSES,,

Location: Joint Base Charleston | |Project d: M2032.0001 [Date: £/4 7,
4 I '
. Instrument Informatian
Manufacturer: Hoheywrsll ook | o 47 o |Model: BEWFGE08 71, iri Jd.  L.1+ |Setial #: WI01CADZBLZ

Calibrated By:  '=:rpe R e Company Association: Field Scientist

Combustible GasfOuygen/Carhon Munuxide,a'H-,-drnEen Eulfide Calibration

Eatt Jern Chacked Y/} Calibration Standsrd Pas'Fa | [F/F)
: SRy Calibrat on
e | Charges Standard
/M LEL | Oxypen H25 (] i % [P 5 ) ppr
' i LEL m O W Ceoveen ) m O
(0%) | 120.9%) | 10 pom) | 10 pors) Cwymen | Has | PP LEL | ™ <FTERN e (FF
s | ] ¥ ¥ ¥ Y Muligas S0 15 10 50 1§ J"‘ £

Fhotalonization Detector Calibratlon

] Battery Charged Calioration Calibration stondard Couprogtod meter
Time , . Aclual sveler reading Conmmments
[ My standard cncentration (ppm) reading

R ¥ L butylen 10 1) Feva g il

B-65
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MultiRAE Calibration Sheet

= AerosiarSES.,.

[Praject #: M2032.0001

Location: lzint Base Charleston |

|D-EtE:

nstrumeant Information

s‘r_,«;q- ;’Jf #

|Serial #: MO1CADZS1Z

Marufac turer: M e _4|.-j--|-¢_,=-1J |['-'1-IJI‘|EI ﬂﬁ@ Sledti par  Lide

Calibrated By: K kg in Company Ascociation: Field Scientist

Combusti ble Gasf OnygenfCarbon Muna:-:ide.-"l-ll.'drngen Sulfide Calibratian

Zora Chackod M} Calibration =tandard PasstFal [BH]
Battery i} .
Calibration
Time | Charged stardard
(/M) | LEL | Gsygen | H2% o : % | pem % ppr
a ] H CEvE co
i | 1zamse: | 10 ppm | 0 ppr BLEL] o zen | H2s [PP™ S0 (gL HEEM o |PFT
11w |/ ¥ m ¥ ¥ Multigas | 50 | 18 | 10 | 50 || 3 I

Photolonlzatlon Derector Calibration

M2032.0001

w ok d Calibrati Calibraticn standard Expuckidapeter
Tima Battery O IarﬁE fxl ration alibra ||:.~n.5 an a-r. RpLg -: aclual meter oading Comments
[ Stancard concRAtration {npm) reading
L Y lschutylene ILE L. f?-_;j g
-
B-66



‘ %Mfﬂﬁfﬂfﬁsml Daily Calibration Sheet

Liveabldn: |Zonr e, Sl boe [Project#: M2l moo) [Cate: bijoz/z0is
Instrument Information

Manufactyrar: | WET [Meodel: 55°E Serialk: 37 B LOL 23

Calibrated By: T, TTpln o0 Company Asseclation:  teealie 1o
Reading Befar Buaffar hnlulio: i
Time Standard 20 1RE BETICE Reading Afer Celibration uefer solulion Lul Buifer Salution
Lalibratian M urr e Expiratior Cate
B fiH ! =00 = .47 T
O 7 A 7.00 . —-
0 i, L VL aT - -
Aeading Bef r'? w5 o Baflar Solition Lot Buffer Lolutian
Time Condystwity | Stondard | Calibraticn éEL Reading &7ler Tifibration mjﬁm Kurrier Expiration Date

T ee— ——

SLTEY |4 |

LY T

Buffar Solurlon Lat Guffer Suiution

Rradinz Beiore

Tirruz EY Standard Callbration (mV) Reading Sfter Calbraticn [t Number Expiratien Date
i Buffar 3olution Lot Bufier Salulan
Reading Befure Mumber Fapl-abinn Diu
Teme oo Standarn Lalilarakivr (%) Reading Aftar Calibratian (%) i ;
A0 0% | 240k I — ]
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‘ %Aﬂ'mﬂ“r SES.. Daily Calibration Sheet

Location: | To'nt  Rgae. Oaprlasbon Prgiectd: vz o2 Moo |Date: J2 ez fzo”]
Instrument Information
Manufacturar: | - [macal: Pro- [Scrial #: YL mMlO3 0Ms

Lalibrated By: . il Company Assoclatien: Tl B

. Frading Bat 3 i
Time Stanidarl = |.ng f! it Rearling Afuer Calibration Bufter St Lut E.uf'fer _Snlumn
Calibration Rure e Expiration Date
11! O PH 4 glq-? "I'..D':::' lh'“'a_ -
12 ! 4,3 L £ 449 e T
e | &, e,

Rradine Be e i e Fufler Santion Lak Butfer Solutian
lirne Conductiiny | Standard | Calibration Iﬁf&mﬂf Figading Afler Culibration rj:ﬁﬁgn:-j- Number Expiration Date
I_ L L'I.' L-"-i 1 L’I:'ll E__
Frading Befare Euffer Salurion Lot Buffer Soiution
Tae ORP standard [ dCalibratlan (m) Read:ng after Calibrabmn [y MU ke Expiraticn Data
e —— T —_—— _— — R ’ L
Reathng Befone Buf‘fe.rflllﬂnl:tlc:-n Lot Gulle .Sulur.iun
Tirme GO Standard | Calinratian %) Reading Ater Calibration (%) HmkET Fepiration Date
B-68
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&> AerostarSES.. I

Daily Calibration Sheet

Tarne

Sanodard

Aeading Befars
Calikrailon

Freasding After Calibration

Buaffer Sulutian Lok
Wurm ber

Location: [ Dot Qe horlghos,  [Proissp: o012 doo) Date: 03 o3 2y
Instrument Information

Manufacturer: | ";"5;_ [ride V-0 |Serial#: 14 o7 08

Calibrated By: .l'flI I Company Assoclat!on: Senlo

BuFfer Solutwn
Ezpiration Lrate

1207

H

3\.ll:“'l"-l_

L} fia

5.3

fad

. —

s

——

Rending Bef
cading Befops

e

Buffer Salution

a
7
| W B IR “"i i
Kutfer salprion Lot

Tarne Corductivaty | Stardard | Calibration gpintermt- | Reading After Calibration-fpSiemd ML b Expiraticn Date

3 D Wl LD 4% — -
Reading Before Buffer Solation Ll Buffer Solution
1 me CRP Ltandard Cabibwanion v Feading aftar Lalibratio: {ml] Mumhbar Expiration Dace

Thne

L:enda

rd

Feading Before
Callbratian (%)

Rzading After Calibration [#]

Mumbear

al " — e QT [
Buffer Solutms 1H

Buffer szlution
Exprird Livm: Cabe

— | —

- —— P

J—

M2032.0001
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R
%AerusiurSESul Daily Calibration Sheet

Location: [Zanr Rege C.l"n-;-:*lm-hﬁ [Projects: A9 pz2. ooal [Date: O ez fzer]
Instrument Information
Manufacturer: [ ¥S5T Model:  LC i Er:rial #: 2VETO L2 9
Calibated By T, Jdknaen Company Assoclalon: sloc 15
) Reading Bafire Buffer Salutlon L | Ik
Time Standard . "G ) ' Reading &fter Calibration utter Salution Lit Eul'.t:r 5“ Ltion
Calbraticn Mu ket Cxpiration Dale
1315 i ! 0 £ 00 i
JURES 7 704 700 i
14 | D T T
. - N . R.E'aljl!'lg HEfE 2 . m Fﬂa"r[,-r-"- Buffe - Kol 1ok Bulfrr 3alution
Tima Conductiviby | Saredurd | Calibration Reading After Calib-ation [frefos) MNurnber Explraticn Dty
LEVS | 413 |, 2 G 415 - —
Reading Befara Buffer Solution Lot Buffier Soluticn
Tirne [P standard Calibraticn 1m'] Reading Aftard.aliaratone {mb] MNumber Expiration ate
. Ruffer Solution Lot Bufter Soluticn
legading Gelfure Nursthes Evairation [
Tiume Oz Standard Calhibratian (%) Realing &fer Calibration (%) HIHET xplratllun ate
EES ey | 763 B [fo. L A o a7
B-70
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22 AerostarSES.. |

Daily Calibration Sheet

Location: it Bage Ceclasine |Projeckw: Mim 32, oob [Pate: 7 Jod 2 o7
Instrument Information
Manufaeturer; | VoI [Model: G5 i [Serml®: O7E 1D 5o 2

Callbrated By

Ly

SEQD

103 | —

Buading E-ﬂﬁ,ri .

Calibration -I_-|=l-5,-£7.=n-,1

Tirme

Company Assoclathen.

alog ot

Standurd #eading bafare Reatling Afer Calibration Buffer Solutian Lt Bufler Solution
Lalioratior Wum ber Fxpirabion Date
pH q 4.2 0 G 04 . "*-u-,,__‘&
7 5.7 7, 07 — .
[ H.00 =

Conductivity

Standard

Jaading AfterCallbratun

b g
|

Buffar Snlutian Lot
Number

Buiter Salution
Capirgticon Crabe

BT

Tima

R

Akandard

1,04 |

Arading Before
Calioratiomn ()

11173

R=ading After Cahbiraticon ()

—

B uffer Lalutian Lo
Muermber

- —

BuHr Solution
Eapiration Date

AR

0.0

2572

Feaging Before

ZUHG.0

Buffier Solution Lot
MumEer

Buffar Solutian
Expiration Date

Tire oo Standard Calbratiren {54] Reading after Calibration (%)
RO i T L1225 .| P8 A A,
B-71
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-
I %AEWE?WSESMI Daily Calibration Sheet

Lotation: | Toisd  Roce Cheriese  [Projeetl:  AMDO0E2 060 Tate: ()2 :"'|:| L2 oLT
Instrument Information

Manubacwrer: [ YT [Model:  pr., |Seriald:  N¢ M 03045

Calibratcd By, TR Company Aggociation: Soclne 4T

Headng Refop
L

mA e

Readling Bofo or Soluth ;
Tirne Ltandard a I_ & E re Reading After Cahbraticn Buffer Solution Lot Bufter _mh"t on
Cidlikaralian bl umiber Expiration Crate
_ pH q a7 W, o0
YOl 7 B3 TG . T
“‘-m._h_h e

- 10 q .39 0B . i

Bufber Splution Lot

Huffar Lnlutian

Stanar

Reading Befora
C3libration (%)

Feadiae after Callkeation %)

lime Conductivity | Standard | Calibrabwn Jealiest | Brading After Calibration 4usdierad Number Expiratlon Date
Vo A |0 LR 7
Reading Befors G (Fey Saalutican Lot Bufer 5oution
Tirne LJRA Standand Calibration {mW) Readng Alker Calibration [my) M mbﬂ_’_ Expiraticn Data
Lt 2H0.0] 2270 ECTE L [ —

Suffer Soluticn Lol
MUk

Gulfer Toluticn
Expiratic-n Date

—r—

—_—

M2032.0001
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‘ %AerusiurSEs:‘

Paily Calibration Sheet

Projeck#: MO o33 (GO
Instrument Information

|Date:

o fad 2ol

Time

l'.ﬂ'- 1 L_l

Time

Manufacturer; | ¥ 371 [Medel: <S5 LW g Berlaltt: 5 ZIDUAST
Calibratod By T s pe, Company Associatien; (orolac)ib

Reading Gof [ ik
Srandard |.|1|_:-, L ore Reading After Calibratlon Bufler Selution Lot E-uf.fer Soletinn
Lalird Lioee Mumhbar Expiration 13ate
[H A _%ﬁl i .o — e
7 . . I| | -.F| '::' |:| \‘-\-H""\-.._\_h ‘-H-""H--\.
10 dq, s ]
reading HE»E' e T-E,u';_m. Butzr Solutkon Lot BUFfeF Sralut o
conduttivity | Standard | Calilprakicn {mhany | Roading After Calibrationdpslem Mumber Expiratian Cate

Tim=

RP

standard

3.5

Aeading Befare
Lalibration ¢ rvh]

ed

Reading AFter Calibration |my)

Eufler Sodution Lo
Murrrilier

Buffer anlutican
Expiration Date

12 -F

Tirne

(8]

2L,

Ltanrdand

290 1]

Rroding Befare
Calibration {%]

=40 7

Feading Aftar Callbratenas (%)

Buffar Sabutlon Larg
ru rnbser

Guafler 5o ution
Expiraticon Date

e

WOl e

LaT. 2

A, 2

S

M A

M2032.0001

B-73

8/23/17



/.
I ww AerostarSES.. Daily Calibration Sheet

M2032.0001

Location: I Totnd Ppse Cherieslon |Pmig:; p: ‘Date: o2 fpa l,-"';_- g1
Instrument Information
Manufacturer: | [Modal:  Fre [Sgriats: 4 LML R0 Y
Cafibrated By ] Company Associatlon: G l;_;. ek
Tarne Standar] ead |.ng E.!afc-re Reaidng after Calibraticn Buffer >alutian Lat Bufler Selulion
i_alibration Muambear Fapration Coate
|05 pH 4 ELY el
~ ? 7.7 0= - e
10 ., 3o ———
. . F'f":'“ﬂi’.*l‘- BE.:E:E?, . . e Burfar Soluticon | ot Auffer Sulution
iFprs Conductity | Standard | Calibedtinn st | Reading After Zalibratian Gpbslem) Murnber L= perartican Date
L[ LS [ . A 1.4 | —— - T —
Reading Brfore Buffar Solucion Lot Bufle S0 utin
T AP Standard | Calibration (mn) Reragd:ng After Calbration Im') rumber Expiraticon llate
Vol s 2L 0 244K 24900 —
Buffer Solation Lot Euffer Salutlon
Readmg Befine Humibe: Expiraticn |
Time G Standard Lalibratea gl Freading Ater Calibration (%) HmEEr “piratian Dat
LGS Likek? Az d Ad ., 5 A4 ' F AL
B-74
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Site Name : AFFF Area 1
A 1 E BORING LOG - CHRTNO01-001 Drilling Company : CASCADE
.....--l-l eros ur - (Page 1 of 1) Drilling Method : Geoprobe 7822 DT
“ Driller : Bill Hart
Start Date 1212117 Borehole Diameter :2.25i0n.
. End Date 1212117 Boring Completion : Abandoned with
AFFF Areas (Savannah District) X 9 P ) v
AFFF Site Inspection Northing : 386675.14 Bentonite Chips
Project# M2032.0001 Easting 1 2299504.28 Abandonment Date : 2/09/17
Surface Elev. (ft)* : 33.09 DTW During Drilling (ft) : 5.0
Joint Base Charleston-Air Total Depth (ft)** :15.0 Logged By : Jeremy Kilein
Water Levels Measurements ’;‘
— _W_ During Drilling *Above Mean Sea Level 5 s
'y > (AMSL) feet (ft) oS |w
LLLJ e **Below Ground Surface O£ &
w 3|8 Temporary Well:
z- §' = (BGS) feet (ft) a 3 % " CHRTNO1-001
Eg & Q g % 2 |: g SAMPLE ID Elev (TOC): 33.52
w|E|X Qla| 58
w bl DESCRIPTION SAEEIRE
0
(0.0 - 3.5) CLAYEY SAND, 10YR 4/4, dark
41 yellowish brown, low plasticity, medium soft, 0 SS| CHRTNO01-001-SS-001
no odor, damp CHRTNO01-001-SS-901
1 — Note: Interval
0.0-0.51t
1 2
SC
2
<4 3 [100 Riser
0.75in.
3 — Sch 40 PVC
41 4 SO| CHRTNO01-001-SO-004
(3.5-5.0) CLAYEY SAND, 5Y 2.5/1, black, CHRTNO01-001-S0O-904
4 medium plasticity, soft, no odor, moist — Note: Interval
SC 3.0-4.0ft
45
5 - 0 =
(5.0 - 8.3) SILTY CLAY, 5Y 5/1, gray, high =
- plasticity, medium stiff, no odor, damp =
°]
T cL| g
7 |- E
4 6 |66 E Open 2.25 in.
= diameter
8 H borehole
. (8.3 - 15.0) SILTY SAND, 5Y 6/1, gray, E
9 non-plastic, soft, no odor, saturated =
10 0 E Screen
H | 5.0-15.0
- H ft bgs
H 0.010 in.
11— = Prepack
= machine slot
- SM = Sch 40 PVC
12 H
-4 7 [100 E
13 H
14— g
15 0 E End C
= nd Ca
End of Borehole 15.0 ft BGS P
B-75
M?2032.0001 8/23/17




Site Name : AFFF Area 1
BORING LOG - CHRTNO01-002 Drilling Company : CASCADE
% e ros‘ur - (Page 1 of 1) Drilling Method : Geoprobe 7822 DT
“ Driller : Bill Hart
Start Date 1212117 Borehole Diameter :2.25i0n.
. End Date 1212117 Boring Completion : Abandoned with
AFFF Areas (Savannah District) X 9 P ) v
AFFF Site Inspection Northing : 386786.12 Bentonite Chips
Project# M2032.0001 Easting 1 2299537.79 Abandonment Date : 2/09/17
Surface Elev. (ft)* 1 34.46 DTW During Drilling (ft) : 6.0
Joint Base Charleston-Air Total Depth (ft)** :15.0 Logged By : Jeremy Kilein
Water Levels Measurements ’;‘
— _W_ During Drilling *Above Mean Sea Level 5 s
'y > (AMSL) feet (ft) oS |w
LLLJ e **Below Ground Surface O£ &
w 3|8 Temporary Well:
z- §' = (BGS) feet (ft) a 3 % " CHRTNO1-002
= AR Slonl2|z|a SAMPLE ID Elev. (TOC): 34.80
o~ x ~|1o|l c|8|=
w |5 olo
w 513 DESCRIPTION SAEEIRE
0
(0.0 - 3.5) CLAYEY SAND with organics,
41 7.5YR {1/1, dark gray, non-plastic, soft, no 0 SS| CHRTNO01-002-SS-001
odor, slightly damp Note: Interval
1 7 0.0-0.5ft
1 2
SC
2
<4 3 [100 Riser
0.75in.
3 Sch 40 PVC
4 4
(3.5-5.0) SILTY SAND, 10YR 6/6, brownish
4 yellow, low plasticity, very soft, no odor, —
damp
45 SO| CHRTNO01-002-SO-005
Note: Interval
5 0 |SM — 4.0-50ft H
o
i (6.5-10.7) SILTY CLAY, 5Y 2.5/1, black, high E
7 plasticity, soft, no odor, wet =
4 6 |60 E Open 2.25 in.
= diameter
8— H borehole
- CL E
-
10 0 E Screen
H | 5.0-15.0
E H ft bgs
11 (10.7 - 15.0) SILTY SAND, 5Y 6/2, light olive | gr(il,%g,‘(
gray, very soft, no odor, medium plasticity, = machine slot
- saturated = Sch 40 PVC
12 H
47|76 g
134 SM E
14 g
15 0 E End C
= nd Ca
End of Borehole 15.0 ft BGS P
B-76
M2032.0001 8/23/17




Site Name : AFFF Area 1
BORING LOG - CHRTNO01-003 Drilling Company : CASCADE
%Ae ros‘ur SES"Lr (Page 1 of 1) Drilling Method : Geoprobe 7822 DT
“ Driller : Bill Hart
Start Date 1212117 Borehole Diameter :2.25i0n.
. End Date 1212117 Boring Completion : Abandoned with
AFFF Areas (Savannah District 9 P ) v
AFFF S(ite Inspection ) Northing : 386698.61 Bentonite Chips
Project# M2032.0001 Easting 1 2299562.98 Abandonment Date : 2/09/17
Surface Elev. (ft)* :34.19 DTW During Drilling (ft) : 6.3
Joint Base Charleston-Air Total Depth (ft)** :15.0 Logged By : Jeremy Kilein
Water Levels Measurements ’;‘
— _W_ During Drilling *Above Mean Sea Level 5 s
'y > (AMSL) feet (ft) oS |w
LLLJ 1 **Below Ground Surface © ‘% &
w 3 Temporary Well:
z- §' = (BGS) feet (ft) a § % " CHRTNO01-003
=Q & Q Slo|3|z|E SAMPLE ID Elev. (TOC): 34.57
o— x Ol c|Bal=
= Qo
w bl DESCRIPTION EIEIE
0
(0.0 - 3.5) CLAYEY SAND with organics, 0
41 10YR 4/4, dark yellowish brown, low
plasticity, soft, no odor, damp
1
1 2
SC
2
4 3 |100 Riser
0.75in.
3 Sch 40 PVC
4 4
(3.5-8.3) CLAYEY SAND, 5Y 2.5/1, black,
4 soft, medium plasticity, no odor, moist
45
5 0 M
6 saturated sC E
7-
16|70 H | Empty 2.25 in.
E diameter
8 H borehole
e (8.3-10.3) SILTY CLAY, 5Y 5/1, gray, high E
9 plasticity, medium stiff, no odor =
| CL E
10 0 E Screen
H 5.0-15.0
e (10.3 - 15.0) SILTY SAND, 5Y 6/1, gray, soft, E ftbgs
non plastic, saturated, sulfur smell = 0.010 in.
11— = Prepack
= machine slot
] = Sch 40 PVC
12 H
17|80 SM g
13— H
14— g
15 0 E End C
End of Borehole 15.0 ft BGS naap
B-77
M?2032.0001 8/23/17




Site Name : AFFF Area 2
BORING LOG - CHRTN02-001 Drilling Company : CASCADE
% e ros‘ur - (Page 1 of 1) Drilling Method : Geoprobe 7822 DT
‘ Driller : Dan Ferrel
Start Date 1 2/8/17 Borehole Diameter :2.25i0n.
. End Date 218117 Boring Completion : Abandoned with
AFFF Areas (Savannah District) X 9 P ) v
AFFF Site Inspection Northing :386173.12 Bentonite Chips
Project# M2032.0001 Easting 1 2290620.77 Abandonment Date : 2/09/17
Surface Elev. (ft)* :30.35 DTW During Drilling (ft) : 6.0
Joint Base Charleston-Air Total Depth (ft)** :15.0 Logged By : Jeremy Kilein
Water Levels Measurements ’;‘
— _W_ During Drilling *Above Mean Sea Level 5 s
i > (AMSL) feet (ft) S| Tlw
LLLJ e **Below Ground Surface O£ &
w 3|8 Temporary Well:
z- §' = (BGS) feet (ft) a § % " CHRTN02-001
=Q & Q Slonl2|z|a SAMPLE ID Elev. (TOC): 30.31
o— x ~lo|l c|8=
wu (B olo
w bl DESCRIPTION EIEIE
0
0.0 - 3.5) SILT (Organic), medium plasticity,
41 2.5Y 3/1, dark gray, very soft, no odor, damp 0 SS| CHRTNO02-001-SS-001
Note: Interval
1 7 0.0-0.5ft
1 2
oL
2
<4 3 [100 Riser
0.75in.
3 Sch 40 PVC
4 4
(3.5-4.8) SILTY SAND, 2.5Y 4/2, dark
4 grayish brown, soft, low plasticity, no odor, —
damp SM
45 SO| CHRTNO02-001-SO-005
Note: Int |
5 (4.8-5.9) SILTY CLAY, 5Y 5/1, gray, high 0 — (31.% -rfls.%n;ta =
plasticity, medium stiff, no odor, damp sc H
6 (5.9 -11.2) SILTY SAND, 2.5Y 6/1, gray, E
| non-plastic, very soft, no odor, saturated H
7-
4 6|86 E Open 2.25 in.
E diameter
8 H borehole
T SM g
-
10 0 E Screen
H | 5.0-15.0
- H ft bgs
H| 0.010in.
11— = Prepack
H hi lot
i (11.2 - 15.0) SILTY SAND, 2.5Y 7/8 to 7/3, H ggr”(r)l?:’?/g
yellow to pale brown, low plasticity, soft, no H
124 odor, saturated g
47|88 g
13 SM H
14— g
15 & = End Ca
End of Borehole 15.0 ft BGS P
B-78
M?2032.0001 8/23/17




Site Name : AFFF Area 2
BORING LOG - CHRTN02-002 Drilling Company : CASCADE
%Ae ros‘ur SES"Lr (Page 1 of 1) Drilling Method : Geoprobe 7822 DT
‘ Driller : Dan Ferrel
Start Date 1 2/8/17 Borehole Diameter :2.25i0n.
. End Date 218117 Boring Completion : Abandoned with
AFFF Areas (Savannah District) X 9 P ) v
AFFF Site Inspection Northing : 386072.04 Bentonite Chips
Project# M2032.0001 Easting 1 2290644.90 Abandonment Date : 2/09/17
Surface Elev. (ft)* :29.94 DTW During Drilling (ft) : 7.9
Joint Base Charleston-Air Total Depth (ft)** :15.0 Logged By : Jeremy Kilein
Water Levels Measurements ’;‘
— _W_ During Drilling *Above Mean Sea Level 5 s
'y > (AMSL) feet (ft) oS |w
LLLJ 1 **Below Ground Surface © ‘% &
w 3 Temporary Well:
z- §' = (BGS) feet (ft) a 3 % " CHRTN02-002
=Q & Q Slo|3|z|E SAMPLE ID Elev. (TOC): 29.98
o~ x Ol c|Bal=
2 Q@
w 513 DESCRIPTION EIEIE
0
(0.0 - 2.0) SILT with gravel, 2.5Y 3/2, dark
41 gray, low plasticity, soft, no odor, damp 0 SS| CHRTNO02-002-SS-001
Note: Interval
1 OL — 0.0-0.5ft
1 2
2
(2.0 - 7.8) SANDY CLAY, 10YR 5/8, strong
4 3 [100| brown, some molting with gray, stiff, highly Riser
plasticity, no odor, slightly damp 0.75in.
3 Sch 40 PVC
4 4
4
45
5 o |CL — i
- SO| CHRTN02-002-S0-006 H
Note: Interval H
6— — 5.0-6.0 ft H
wet E
7 g
4 6|88 E Open 2.25 in.
H diameter
8 (7.8 - 8.6) SILTY SAND, 7.5YR 7/8, reddish H borehole
yellow, soft, no odor, low plasticity, saturated SM B
(8.6 - 9.3) SANDY CLAY, 2.5Y 6/1, gray, cL E
9 highly plasticity, stiff, no odor, wet H
. (9.3-10.6) SILTY SAND, 2.5Y 6/1, gray, low E
plasticity, soft, no odor, saturated H
10 o [SM = Screen
H | 5.0-15.0
E H ft bgs
(10.6 - 15.0) SILTY SAND, 2.5Y 5/4, light olive H 0.010 in.
117 brown, low plasticity, soft, no odor, saturated | Prepack
= machine slot
i = Sch 40 PVC
12 H
- 7 (100 E
SM H
13— H
14 g
15 0 E End C
End of Borehole 15.0 ft BGS ne-ap
B-79
M2032.0001 8/23/17




Site Name : AFFF Area 2
BORING LOG - CHRTNO02-003 Drilling Company : CASCADE
% e ros‘ur - (Page 1 of 1) Drilling Method : Geoprobe 7822 DT
‘ Driller : Dan Ferrel
Start Date 1 2/8/17 Borehole Diameter :2.25i0n.
. End Date 218117 Boring Completion : Abandoned with
AFFF Areas (Savannah District 9 P ) .
AFFF S(ite Inspection ) Northing : 386153.33 Bentonite Chips
Project# M2032.0001 Easting 1 2290675.81 Abandonment Date : 2/09/17
Surface Elev. (ft)* :30.53 DTW During Drilling (ft) : 7.2
Joint Base Charleston-Air Total Depth (ft)** :15.0 Logged By : Jeremy Kilein
Water Levels Measurements ’;‘
— _W_ During Drilling *Above Mean Sea Level 5 E
i > (AMSL) feet (ft) S Tlw
LLLJ e **Below Ground Surface ol &
w RN Temporary Well:
z- §' = (BGS) feet (ft) a 3 % " CHRTN02-002
= AR glalgls|E SAMPLE ID Elev. (TOC): NIA
n - x Olcl|lal=
w |5 Q| o
w 513 DESCRIPTION IEIEIRE
0
(0.0 - 1.5) SILT (Organic), 2.5Y 3/2, dark
41 grayish brown, low plasticity, soft, no odor, 0 SS| CHRTNO02-003-SS-001
damp oL Note: Interval
1 7 0.0-0.5ft
1 2
(1.5 -4.0) CLAYEY SAND, 2.5Y 5/6, light olive
2 brown, medium stiff, medium plasticity, no
odor, moist
<4 3 [100 Riser
SC 0.75in.
3 Sch 40 PVC
4 4
4
(4.0 - 7.2) SANDY CLAY, 2.5Y 6/1, gray
45 grading to yellowish brown, medium stiff,
highly plasticity, wet to depth
5 0 — H
- oL SO| CHRTN02-003-S0-006 H
Note: Interval H
6— — 5.0-6.0 ft H
7-
46 |90 (7.2-15.0) SILTY SAND, 2.5Y 6/1, gray E Empty 2.25 in
grading to light olive brown, non-plastic, no = diameter ’
8— odor, saturated E borehole
-
10 0 E Screen
H | 5.0-15.0
- H ft bgs
H| 0.010in.
11— = Prepack
SM = machine slot
i = Sch 40 PVC
12 H
-4 7 [100 E
13 H
14— g
15 0 E End C
= nd Ca
End of Borehole 15.0 ft BGS P
B-80
M2032.0001 8/23/17




Site Name : AFFF Area 3
BORING LOG - CHRTNO03-001 Drilling Company : CASCADE
% e ros‘ur - (Page 1 of 1) Drilling Method : Geoprobe 7822 DT
‘ Driller : Dan Ferrel
Start Date 120717 Borehole Diameter :2.25i0n.
. End Date 1207117 Boring Completion : Abandoned with
AFFF Areas (Savannah District) ' g -omp e
AFFF Site Inspection Northing + 391222.61 Bentonite Chips
Project# M2032.0001 Easting 1 2291254.59 Abandonment Date : 2/09/17
Surface Elev. (ft)* 1 38.77 DTW During Drilling (ft) : 7.7
Joint Base Charleston-Air Total Depth (ft)** :15.0 Logged By : Jeremy Kilein
Water Levels Measurements ’;‘
— _W_ During Drilling *Above Mean Sea Level 5 E
'y > (AMSL) feet (ft) oS |w
LLLJ e **Below Ground Surface O£ &
w =8 Temporary Well:
Z272(3 (BGS) feet (f) g |22 CHRTNO3-001
= AR gla|3le|E SAMPLE ID Elev. (TOC): 38.76
o~ & ol 2|3|=
w |5 Qo
w515 DESCRIPTION SAEEIRE
0
(0.0 - 2.5) SILT (Organic), 2.5Y 5/1/N, black,
41 m.edium plasticity, medium stiff, no odor, 0 SS| CHRTNO03-001-SS-001
slightly damp Note: Interval
1 oL 7 0.0-0.5ft
1 2
2
-4 3 |100 - - Riser
(2.5-5.0) SILTY SAND, 2.5Y 5/6, light olive 0.75 in.
3 brown, soft, medium plasticity, no odor, damp Sch 40 PVC
4 4
SM
4
45
5 - 0 ] &
(5.0 - 7.6) CLAYEY SAND, 2.5Y 7/2, light gray H
g with strong brown mottling, high plasticity, no SO| CHRTNO03-001-SO-006 H
odor, damp Note: Interval -
6— — 5.0-6.0ft H
SC =
7-
46198 E Open 2.25 in.
(7.6 - 15.0) SILTY SAND, 5Y 7/1, light gray, H diameter
8 low plasticity, no odor, wet to saturated H borehole
-
10 0 E Screen
H | 5.0-15.0
E H ft bgs
H| 0.010in.
11— = Prepack
= machine slot
i SM 1| Sch4oPvC
12 H
- 7 (100 E
13 H
14 g
15 0 E End C
= nd Ca
End of Borehole 15.0 ft BGS P
B-81
M2032.0001 8/23/17




Site Name : AFFF Area 3
BORING LOG - CHRTNO03-002 Drilling Company : CASCADE
% e ros‘ur - (Page 1 of 1) Drilling Method : Geoprobe 7822 DT
‘ Driller : Dan Ferrel
Start Date 120717 Borehole Diameter :2.25i0n.
. End Date 1207117 Boring Completion : Abandoned with
AFFF Areas (Savannah District) , 9 P : .
AFFF Site Inspection Northing :391243.22 Bentonite Chips
Project# M2032.0001 Easting 12291225.48 Abandonment Date : 2/09/17
Surface Elev. (ft)* :39.97 DTW During Drilling (ft) : 6.6
Joint Base Charleston-Air Total Depth (ft)** :15.0 Logged By : Jeremy Kilein
Water Levels Measurements ’;‘
— _W_ During Drilling *Above Mean Sea Level 5 E
i > (AMSL) feet (ft) 5| lw
LLLJ e **Below Ground Surface O£ &

w 3|8 Temporary Well:
Z272(3 (BGS) feet (ft) g |22 CHRTN03-002
FRIE|S Slo|3|z|E SAMPLE ID Elev. (TOC): 40.21
o~ x Oflclal=
w |5 Qo
w Bl DESCRIPTION SAEEIRE

0
(0.0 - 2.5) SILT (Organic), 2.5Y 5/1/N, black,
41 m.edium plasticity, medium stiff, no odor, 0 SS| CHRTNO03-002-SS-001
slightly damp Note: Interval
1 oL 7 0.0-0.5ft
1 2
2
-4 3 |100 - - Riser
(2.5-5.0) SILTY SAND, 2.5Y 5/6, light olive 0.75in.
3 brown, soft, medium plasticity, no odor, damp Sch 40 PVC
4 4
SM
4 I
45 SO| CHRTNO03-002-SO-005
5 0 Note: Interval
— 5.0-6.0ft H
(5.0 - 7.6) CLAYEY SAND, 2.5Y 7/2, light gray H
g with strong brown mottling, high plasticity, no =
odor, damp, -
6 g
sC g
7-
4 6|88 E Open 2.25 in.
(7.6 - 15.0) SILTY SAND, 5Y 7/1, light gray, H diameter
8 low plasticity, no odor, wet to saturated H borehole
-
10 0 E Screen
H | 5.0-15.0
E H ft bgs
H| 0.010in.
11— = Prepack
= machine slot
i SM 1| Sch4oPvC
12 H
- 7 (100 E
13 H
14 H
15 0 E End C
= nd Ca
End of Borehole 15.0 ft BGS P
B-82
M2032.0001 8/23/17




Site Name : AFFF Area 3
BORING LOG - CHRTNO03-003 Drilling Company : CASCADE
%Ae ros‘ur SES"Lr (Page 1 of 1) Drilling Method : Geoprobe 7822 DT
‘ Driller : Dan Ferrel
Start Date 1217117 Borehole Diameter :2.25i0n.
. End Date 227117 Boring Completion : Abandoned with
AFFF Areas (Savannah District) X 9 P ) v
AFFF Site Inspection Northing :391218.45 Bentonite Chips
Project# M2032.0001 Easting :2291061.06 Abandonment Date : 2/09/17
Surface Elev. (ft)* :40.13 DTW During Drilling (ft) : 7.7
Joint Base Charleston-Air Total Depth (ft)** :15.0 Logged By : Jeremy Kilein
Water Levels Measurements ’;‘
— _W_ During Drilling *Above Mean Sea Level 5 E
o >~ (AMSL) feet (ft) 5| lw
LLLJ 1 **Below Ground Surface © ‘% &
w 3 Temporary Well:
z- §' = (BGS) feet (ft) a 3 % " CHRTN03-003
=Q & Q Slo|3|z|E SAMPLE ID Elev. (TOC): 40.22
o~ x Ol c|Bal=
2 Q@
w bl DESCRIPTION SAEEIRE
0
(0.0 - 3.5) SILT (Organic), 2.5Y 5/1/N, black,
41 non-plastic, no odor, slightly damp 0 SS| CHRTN03-003-SS-001
Note: Interval
1 7 0.0-0.5ft
1 2
oL
2
4 3 |100 Riser
0.75in.
3 Sch 40 PVC
4 4
(3.5-4.5) SILTY SAND, 10YR 4/4, dark
4 yellowish brown, soft, low plasticity, no odor, SM
slightly damp
45
(4.5-7.5) CLAYEY SAND, 7.5YR 5/8, strong
5 brown, medium plasticity, no odor, damp, 0 — =
- SO| CHRTN03-003-S0-006 H
Note: Interval H
6 e} I 50-6.0ft H
7-
d6 |86 H 1 —Open 2.25 in.
(7.5-8.7) SILTY SAND, 10YR 5/4, yellowish E digemneter "
8— brown, medium stiff, medium plasticity, no SM H borehole
odor, wet =
9] (8.7 - 9.5) SILTY SAND, 10YR 6/2, light E
brownish gray with reddish yellow mottling, =
- some light brownish gray, low plasticity, soft, H
no odor, saturated =
10 0 = Screen
SM H | 5.0-15.0
- H ft bgs
H 0.010 in.
11— = Prepack
= machine slot
i H Sch 40 PVC
(11.5-15.0) SILTY SAND, 10YR 6/2, light E
12— brownish gray, low plasticity, soft, no odor, H
saturated H
- 7 (100 E
13 .
SM H
14 g
15 6 = End C
End of Borehole 15.0 ft BGS ne-ap
B-83
M?2032.0001 8/23/17




Site Name : AFFF Area 4
BORING LOG - CHRTNO04-001 Drilling Company : CASCADE
-I-l-_‘-'_._Ae rostur SESL“ (Page 1 of 1) Drilling Method : Geoprobe SP-16
‘- Driller : Dan Ferrel
Start Date 1219117 Borehole Diameter :2.25i0n.
. End Date 1219117 Boring Completion : Abandoned with
AFFF Areas (Savannah District) X 9 P ) v
AFFF Site Inspection Northing + 386344.07 Bentonite Chips
Project# M2032.0001 Easting 1 2294507.75 Abandonment Date : 2/09/17
Surface Elev. (ft)* :30.1 DTW During Drilling (ft) : 7.0
Joint Base Charleston-Air Total Depth (ft)** :15.0 Logged By : Jeremy Kilein
Water Levels Measurements g
— _W_ During Drilling *Above Mean Sea Level 5 s
i (AMSL) feet (ft) oS |w
LLLJ E **Below Ground Surface g &
= (]
= Z:' L|>J (BGS) feet (ft) . 8 =|F Hydropunch
Zn|l$ |0 3 — oy Screen (11.0 - 15.0 ft):
=Q x| AL SAMPLE ID
o~ x ~lo|l c|8=
2 Q@
w515 DESCRIPTION IR
0
(0.0 - 3.0) SILT (Organic), 2.5Y 5/1/N, black,
41 non-plastic, no odor, slightly damp 0 SS| CHRTN04-001-SS-001
Note: Interval
1 7 0.0-0.5ft
1 2
2
—4 3 (100
3
(3.0 - 5.5) SILTY SAND, 2.5Y 5/1, gray, soft,
44 low plasticity, moist, no odor
4
45
5 0 —
— SO| CHRTNO04-001-SO-006
(5.5-7.9) SILTY SAND, 2.5Y 3/2, very dark Note: Interval
6— grayish brown, soft, moist no odor - 50-6.0 ft
A saturated
7_
-4 6 |90
8 7.9 - 13.1) SANDY CLAY, high plasticity,
| 2.5Y 5/1, gray, stiff, no odor, damp
9_
10 0
11 —
12—
47 |84
13 WG| CHRTNO04-001-GW-013
(13.1-15.0) SILTY SAND, 2.5Y 7/1, light Note: Interval
7 gray, low plasticity, soft, no odor, saturated 11.0-15.0ft
14—
15 0
End of Borehole 15.0 ft BGS
B-84
M2032.0001 8/23/17




Site Name : AFFF Area 4
A ' Es BORING LOG - CHRTNO04-002 Drilling Company : CASCADE
-l-._"'l- eros ur S - (Page 1 of 1) Dr?lling Method : Geoprobe SP-16
‘- Driller : Dan Ferrel
Start Date 1219117 Borehole Diameter :2.25i0n.
. End Date 1219117 Boring Completion : Abandoned with
AFFF Areas (Savannah District) X 9 P ) v
AFFF Site Inspection Northing $386512.29 Bentonite Chips
Project# M2032.0001 Easting 1 2294639.64 Abandonment Date : 2/09/17
Surface Elev. (ft)* :31.55 DTW During Drilling (ft) : 7.5
Joint Base Charleston-Air Total Depth (ft)** :15.0 Logged By : Jeremy Kilein
Water Levels Measurements g
— _W_ During Drilling *Above Mean Sea Level 5 'é
m > (AMSL) feet (ft) S 5 w Hydropunch
e | | (B%egivaeg{f(’#)”d Surface R Screen (11.0 - 15.0 ft)
=3%|8 AREALE
E@,Eé \%8 2 %% SAMPLE ID
2 Q@
w 5| DESCRIPTION AEEIEIE
0
(0.0 - 1.0) SILT (Organic), 2.5Y 3/3, dark olive
41 brown, low plasticity, no odor, damp 0 SS| CHRTNO04-002-SS-001
CHRTNO04-002-SS-901
1 - - 0 — Note: Interval
(1.0-2.0) SILTY SAND, 2.5Y 5/6, light olive 0.0-0.51ft
42 brown, low plasticity, soft, no odor, damp
2
(2.0-3.5) SILTY SAND, 2.5Y 3/2, very dark
- 3 [100]| grayish brown, low plasticity, soft, moist no
odor
3
-4
(3.5-4.5) SILTY SAND, 2.5Y 5/1, black, soft,
4 medium plasticity, no odor, moist
45
(4.5-6.5) SILTY SAND, 10YR 3/3, dark
5 brown, soft, medium plasticity, no odor, moist 0 —
— SO| CHRTNO04-002-SO-006
CHRTNO04-002-S0O-906
6— — Note: Interval
5.0-6.0ft
i (6.5-7.5) SILTY SAND, 2.5 4/4, olive brown,
7— soft, no odor, low plasticity, wet
-4 6 |90 - -
(7.5-8.3) SILTY SAND, 2.5Y 5/3, light olive
8 brown, non-plastic, soft, no odor, saturated
- (8.3 - 8.9) CLAYEY SAND, 2.5Y 4/3, olive
9 brown, stiff, high plasticity, no odor, damp
(8.3 - 14.3) SANDY CLAY, 2.5Y 5/1, gray,
4 stiff to medium stiff, high plasticity, no odor,
damp
10
11—+ —
12—
- 7 | 84 | Grading to olive yellow, 2.5Y 6/6
13— WG| CHRTNO04-002-GW-013
CHRTNO04-002-GW-913
— Note: Interval
11.0-15.0ft
14—
. (14.3 - 15.0) SILTY SAND, 10YR 6/8,
brownish yellow, medium stiff, medium .
15 plasticity grading to low plasticity, no odor, 8
| wet to saturated
End of Borehole 15.0 ft BGS
16—
B-85
M2032.0001 8/23/17




