UNITED STATES AIR FORCE
JOINT BASE ELMENDORF-RICHARDSON
ALASKA

SITE INSPECTION REPORT FOR
AQUEOUS FILM FORMING FOAM AREAS

FINAL

MAY 2018



Contents

Section Page
Acronyms and AbDBreviations .........cceeeeeciiiiiiiieecrceiiiirreeccereee e s eeenee e e s s e e e eennnssssssssneeennnssssssssneeennnnnns v
Title aNd APProval Page .......ccoiiiieeeeeieiiiiiiieeceeceisiereeennesssessesseennsssssssssssesnnnsssssssssssesnnsssssssssseeennnnsnsnns vii
1 3T 0T 1171 4 o T 1-1
1.1 ProJECt ODJECHIVES ...ttt e e bte e e e et e e e s enta e e e srtaeeeebaeeeeanes 1-1

1.2 [ FoJT=Tot A Yolo] o I N 1-3

2 AFFF Area BacKZroUNd........cciieeuiiiiiieieiieneeerienneenennssesrensssessenssessssnssesssnsssessensssssssnssesssnnsseseen 2-1
2.1 Site LOCation @and SETLING ..cccvvviiei i 2-1

2.1.1  Location and DeSCriPLiON ....ciiccuiieeicieie et crtee et e e e s bee e e s e e e snee e e e sanes 2-1

2.1.2  Physical CharacteristiCS......uuiiiuiieiiiiie ettt e e e sree e e e 2-1

R T €= To] (o =4V AT o Yo BT o | PSP 2-2

% S VT 1 o] o = U PUPRROt 2-3

2.1.5 Hydrogeology and GroundwWater USE ........cccceeeecuiiiieeeeeeieiirieeee e e e eecvneeeee e e e e eanns 2-4

2.2 R L= 1 o PSP 2-5

2.2.1 AFFF Area #1 - AT029 Ruff Road Fire Training Area ........cccccveeeeeeeeecccvieeeeeeeeenns 2-5

2.2.2  AFFF Area #2 - AT052 Landfill Fire Training Ar€a.....ccccccoeeeceuviveeeeeeeccciiieeeeeeeeenns 2-6

2.2.3  AFFF Area #3 - Fire Station 4 (Building 654) ........ccccvereeiiieeeeciee e 2-6

2.2.4  AFFF Area #4 - Fire Station 5 (Building 48010) ......ccceeeeevieeeeiiiee e 2-7

2.2.5 AFFF Area #5 - SS044 (BUilding 35-752) ....ceiiiiiiieeeiiee et e 2-7

2.2.6 AFFF Area #6 - C-17 Debris Storage Yard........cccoviveeeeiieccciieeee e 2-8

2.2.7 AFFF Area #7 - Current AFFF Spray TeSt Ar€a....ccccveeeeiiiiiiiiiiiiiieieieiicececeeeeeeeee, 2-8

2.2.8 AFFF Area #8 - Corrosion Control Hangar (Building 6263) ........ccccccveeeecuveeeennee. 2-9

2.2.9 AFFF Area #9 - Current Fire TrainiNg Ar€a ........uuuvvvvvvreivveririierierereeererereeeeeeeeeeeeees 2-9

2.2.10 AFFF Area #10 - Cherry Hill Ditch (SD052) .....ccuvvieeeiieeeecieeeeeciieeeeeireeeeevnee e 2-10

2.2.11 AFFF Area #11 - E3/AWACS Crash LOCAtioN......ccccvvvieeeeiiiecreeeeeeeeereeiineeeeeeeens 2-11

2.2.12 AFFF Area #12 - Former AFFF Spray TeSt Area ..........uuvevevevevvvevrvrererereeeneveeeeeeens 2-11

2.2.13 AFFF Area #13 - Fire Station 1 (Building 11415) ......cccceeecieeeciieeiieeciee e 2-12

2.2.14 AFFF Area #14 - Fire Station 6 (Building 16673) .......cccceecuveiiuieevieecieeeciee e, 2-12

2.2.15 AFFF Area #15 - Fire Station 7 (Building 14431) ......ccoeeecieeeciieecieeciee e, 2-13

2.2.16 AFFF Area #16 - Fire Suppression Foam Storage (Building 6210)..................... 2-13

2.2.17 AFFF Area #17 - FT023 Fire TrainiNg Ar€a..........uuveveeererererererneeeeereereeseseeeeeeeeeeee 2-14

2.2.18 AFFF Area #18 - Hangar 5 (Building 7309) Former AFFF Spray Test Area......... 2-14

2.2.19 AFFF Area #19 - Hangar 6 (Building 9311) .......ccoovciieiiiiiee e 2-14

2.2.20 AFFF Area #20 - Hangar 8 (Building 14410) ........cccoveeeeiieeeeiiee et 2-15

2.2.21 AFFF Area #21 - Hangar 10 (Building 15455) ......cccovieiiiiee e 2-15

2.2.22 AFFF Area #22 - Hangar 16 (Building 15658) .......cccceeeeeiieeeccieee e 2-16

2.2.23 AFFF Area #23 - Hangar 17 (Building 16670) .......cccveeieiieeeecieee e e 2-17

2.2.24 AFFF Area #24 - Hangar 18 (BUilding 17470) ......cccouveeieiiee et 2-18

2.2.25 AFFF Area #25 - SS108 C-17 Crash LOCation ........cccceeevvieeeiniieeeeniieee e 2-19

2.2.26 AFFF Area #26 - UC-35A Cessna Crash Location .......cccocceeeevvveeeiniieeeinciieeeeinen, 2-19

2.3 SEEP OVEIVIEW .vvvviiviiiiiiiiiiiiiiiierertrerereererreeeeeeeeetetesttetetetetettteteteteteteteeeeeeeteeeeeseeeseeeeeseseees 2-20

2.3.1 LFOOA ... ettt st e e et e e s e e e e abeeesenreas 2-20

2.3.2  ST037 ettt e e st e e e et e e e e e e s e nbaeesenreas 2-20

2.4 Previous INVestigatioNS ... 2-20

NG012017110SANC



CONTENTS

3 Field Activities and Analytical Protocol .........ccccoiieeiiiiieiiiiiiniiiiieicniienicnieesieniensesseenssessenns 3-1
3.1 Pre- and Post-Investigation ACtiVIties......cccuuviiiei i 3-1
3.2 Yo 11T Ve 0T 1 L1 o =R SR 3-1
33 Y=Y [T a g =T o AT T Yo 11 Y= SRR 3-3
3.4 Surface Water SAMPIING ..cooccviii i e te e e e aa e e e aae e e e e ares 3-3
3.5 Monitoring Well Installation and Groundwater Sampling ........cccceevveeeviiveecicieee e, 3-3
3.6 Waste Handling and DiSPOSal ......cccuueieiiiiieiiiiiee et ettt e et e e e e e 3-5
3.7 Deviations from the Work Plan........c..eee ittt 3-6
3.8 ANAIYEICAI RESUILS ...uvvvirieieee ettt ettt e et e e e e e ee s bbreeeeeeesestabaaeeeeeessnnsssaraeeeenans 3-6

3.8.1 AFFF Area #1 - AT029 Ruff Road Fire Training Area ........ccceeevvvveeeeeeenccnneeeeeeeenn. 3-7
3.8.2 AFFF Area #2 - AT052 Land(fill Fire Training Ar€a.......cccceeeeveecvrveeeeeeeeiiinnreeeeeeeenn. 3-7
3.8.3 AFFF Area #3 - Fire Station 4 (Building 654) .......cccovvveeeeeeeiiiiiieeeeeeeeeeirrveeee e 3-8
3.8.4  AFFF Area #4 - Fire Station 5 (Building 48010) .......ccccvvevreerceeerieecree e 3-8
3.8.5 AFFF Area #5 - SS044 (BUilding 35-752) ...uutieeiiiieeeiieee ettt e 3-9
3.8.6 AFFF Area #6 - C-17 Debris Storage Yard.......ccccceevcieeieriieeeeniee e sveee e 3-9
3.8.7 AFFF Area #7 - Current AFFF Spray Test Area......ccceeveeeeeeieiireieieieiereneieeeeeeeeeeeeenn. 3-9
3.8.8 AFFF Area #8 - Corrosion Control Hangar (Building 6263) ........ccccceeevcieeeinnenns 3-10
3.8.9 AFFF Area #9 - Current Fire Training Ar€a ......cuevveeeeeeieiieeeeeiieeeeeeeeeeeeeeeeeeeeeeeeen 3-10
3.8.10 AFFF Area #10 - Cherry Hill DitCh.....cc.uvviieeii e 3-11
3.8.11 AFFF Area #11 - E3/ Airborne Warning and Control System (AWACS) Crash
LOCALION <t e e e e e e e e e eeeeeeas 3-11
3.8.12 AFFF Area #12 - Former AFFF Spray TeSt Area .....ccevvveeeieveeiieieieeeieeeeeeeeeeeeeeeeenn, 3-12
3.8.13 AFFF Area #13 - Fire Station 1 (Building 11415) .........cccoeeeeeiieeeeciee e 3-12
3.8.14 AFFF Area #14 - Fire Station 6 (Building 16673) ........ccocveeeeeiieeeeeiee e 3-13
3.8.15 AFFF Area #15 - Fire Station 7 (Building 14431) ........cccoeeeeeiieeeeceee e 3-13
3.8.16 AFFF Area #16 - Fire Suppression Foam Storage (Building 6210).................... 3-14
3.8.17 AFFF Area #17 - FT023 Fire TraiNiNg Ar€a.....ccuueveeeeiiiieieieiereiereeeeeiereeeeeeeeeeeeeeeens 3-14
3.8.18 AFFF Area #18 - Hangar 5 (Building 7309) AFFF Spray Test Area ........cccueeeunee 3-14
3.8.19 AFFF Area #19 - Hangar 6 (Building 9311) ....ccceviveiieeicieeeceee et 3-15
3.8.20 AFFF Area #20 - Hangar 8 (Building 14410) ....cc.cceevcieeeiiiiieeecieee e ecieeeeecivee e 3-15
3.8.21 AFFF Area #21 - Hangar 10 (Building 15455) ......ccovcieiiiiiieeeiiiieeeccieeeeecvieee s 3-15
3.8.22 AFFF Area #22 - Hangar 16 (Building 15658) ......cccccvuvieeiciieeeeciiee e eecireeeeas 3-16
3.8.23 AFFF Area #23 - Hangar 17 (Building 16670) ........cccoueeeeiciieeeeciieeeecieeeeeciveee e 3-16
3.8.24 AFFF Area #24 - Hangar 18 (Building 17470) .....coeeecveeeeecieee et 3-16
3.8.25 AFFF Area #25 - SS108 C-17 Crash Sit@ ......cceveeeeeiiiiieieee e ee e 3-17
3.8.26 AFFF Area #26 - UC-35A Cessna Crash Location ........cccovcvveeeviciieeiiiiieeeccieee s 3-17
3.8.27 SEEP LOCATIONS ...vvviiiiiiiiiiiiiiiiiirieeerere e eeee e eeereeeeeeeereeerereeeeereseeeeeeeseseaeaeeeaaaasasanans 3-18

4 Migration/Exposure Pathways and Targets.......ccccccerecrereerccseeeercnseneeseessneesssessseessesssnesssssseens 4-1
4.1 Soil (Surface and Subsurface) and Sediment Exposure Pathway ..........ccccccceeeeecieeeennnen. 4-1
4.2 Groundwater Migration Pathway ...........coeeiiiiiii e 4-2
4.3 Surface Water Migration PathWay ..........coooiiiiiiiiiie et 4-3

5 SUMMaAry and CONCIUSIONS .....ccciieeeeeeeieiiiiiieeeeeereeerrereennnesseesseeeennnsssssesseeeesnnnssssssssseesnnnnssnnssns 5-1

6 WOKKS CIted ..cciieiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisiinisssnssess s s s s s s s s s s s s s s s s s s s s s s e s s s s s s s s s seessnssssessesnnnnnns 6-1

NG012017110SANC



CONTENTS

Appendixes
A Field Logs and Data Collection Forms
A-1 Field Documentation and Groundwater Purge and Sample Forms
A-2 Boring Logs, Well Construction Diagrams, and Well Development Logs

A-3 Chain-of-Custody Forms
A-4 Photo Log
A-5 Survey Elevation Measurements and Coordinates

B Laboratory Reports and Data Quality Review
B-1 Data Quality Evaluation Report (includes ADEC Checklists)
B-2 Laboratory Data Packages (including chromatograms) (electronic only)
C Waste Tracking Records
Tables
1-1 Regulatory Screening Levels
2-1 AFFF Areas and Selection Rationale for Site Inspections

3-1 Summary of Samples Collected
3-2 Well Construction Details

3-3 Summary of Perfluorinated Compounds Detected in Soil

3-4 Summary of Perfluorinated Compounds Detected in Sediment
3-5 Summary of Perfluorinated Compounds Detected in Surface Water
3-6 Summary of Perfluorinated Compounds Detected in Groundwater
5-1 Summary of Detections and Screening Level Exceedances
Figures

2-1 Location Map

2-2 AFFF Area Location Map

3-1 Potentiometric Surface Map

3-2 PFOA and PFOS Soil and Sediment Results

3-3A PFOA and PFOS Soil Results

3-3B PFOA and PFOS Soil Results

3-3C PFOA and PFOS Soil Results

3-3D PFOA and PFOS Soil Results

3-3E PFOA and PFOS Soil Results

3-3F PFOA and PFOS Soil Results

3-3G PFOA and PFOS Soil Results

3-3H PFOA and PFOS Soil and Sediment Results

3-4 PFOA and PFOS Groundwater and Surface Water Results
3-5A PFOA and PFOS Groundwater Results

3-5B PFOA and PFOS Groundwater Results

3-5C PFOA and PFOS Groundwater Results

3-5D PFOA and PFOS Groundwater Results

3-5E PFOA and PFOS Groundwater Results

3-5F PFOA and PFOS Groundwater Results

3-5G PFOA and PFOS Groundwater Results

3-5H PFOA and PFOS Groundwater and Surface Water Results
3-5] PFOA and PFOS Groundwater and Surface Water Results

NG012017110SANC iii



Acronyms and Abbreviations

pg/L microgram(s) per liter

AAC Alaska Administrative Code

ADEC Alaska Department of Environmental Conservation
AFB or Base Air Force Base

AFCEC Air Force Civil Engineer Center

AFFF aqueous film forming foam

ams| above mean sea level

AOC area of concern

Army United States Army

ARRC Alaska Railroad Corporation

AWACS Airborne Warning and Control System

bgs below ground surface

bmpe below measuring point elevation

BRAC Base Realignment and Closure

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980
CES Civil Engineer Squadron

CH2M CH2M HILL, Inc.

DoD United States Department of Defense

DQE data quality evaluation

DQO data quality objective

E&E Ecology and Environment, Inc.

EB equipment blank

EC emerging contaminant

EPA United States Environmental Protection Agency
FD field duplicate

FTA fire training area

FtS fluorotelomer sulfonate

HA health advisory

HH human health

ID identifier

IDW investigation-derived waste

JBER Joint Base Elmendorf-Richardson

JBER-E Joint Base Elmendorf-Richardson-Elmendorf

NG012017110SANC



ACRONYMS AND ABBREVIATIONS

JBER-R Joint Base Elmendorf-Richardson-Richardson

mg/kg milligram(s) per kilogram

MS matrix spike

MSD matrix spike duplicate

MTGW migration to groundwater

No. number

PCB polychlorinated biphenyl

PFAS per- and polyfluorinated alkyl substances

PFBS perfluorobutane sulfonate

PFC perfluorinated compound, a component of AFFF

PFOA perfluorooctanoic acid, also known as perfluorooctanoate
PFOS perfluorooctane sulfonate, also known as perfluorooctane sulfonic acid
PID photoionization detector

POL petroleum, oil, and lubricants

QcC quality control

RCRA Resource Conservation and Recovery Act

RBSL risk-based screening level

RSL regional screening level

SI site inspection

SOP standard operating procedure

TCE trichloroethene

USACE United States Army Corps of Engineers

USAF United States Air Force

UuT™m Universal Transverse Mercator

VOC volatile organic compound

Work Plan Final Work Plan for Perfluorinated Compounds (PFCs) Site Inspections, Joint Base

Elmendorf-Richardson, Alaska

vi NG012017110SANC



Title and Approval Page

Project Name and
Site Location:

Document Title:

Contract Number:

Federal Regulatory Agency:

State Regulatory Agency:
Lead Organization:

Preparer’s Project
Manager:

Report Prepared By
(Contractor Qualified
Professional):

Preparation Date:

This report was prepared by qualified persons, as required by Title 18 Alaska Administrative Code

Perfluorinated Compounds (PFCs) Site Inspections at Joint Base
Elmendorf-Richardson, Alaska

Site Inspection Report for Aqueous Film Forming Foam Areas

United States Army Corps of Engineers (USACE)
Contract W9128A-12-D-0009, Task Order ZJO1

United States Environmental Protection Agency (EPA)
Alaska Department of Environmental Conservation (ADEC)
Air Force Civil Engineer Center (AFCEC)

Leah Waller

CH2M HILL, Inc. (CH2M)
leah.waller@ch2m.com
(916) 286-0336

Jim Hatton
CH2M HILL, Inc.

May 2018

Chapter 75.355(c)(1) (18 AAC 75.355[c][1]) and 18 AAC 75.380(a) and as defined in 18 AAC 75.990(100).

Reporting Organization Project Manager:

NG012017110SANC

e AR

Leah Waller, CH2M HILL, Inc.

Vii



SECTION 1

Introduction

CH2M under contract to USACE Alaska District (Contract No. W9128A-12-D-0009, Task Order ZJ01)

has conducted site inspections (Sls) for 26 aqueous film forming foam (AFFF) areas at Joint Base
Elmendorf-Richardson (JBER), Alaska (referred to as areas of concern [AOCs] in the Final Work Plan for
Perfluorinated Compounds (PFCs) Site Inspections, Joint Base ElImendorf-Richardson, Alaska [Work Plan]
[USAF, 2016a)). Sl field activities were conducted in June through November 2016 in accordance with
the Work Plan. Additional surface water and groundwater sampling of seeps at LFO04 and ST037 was
completed in November 2016, with approval by email (Halstead, 2016a; Howard, 2016).

The purpose of the SIs was to determine the presence or absence of perfluorooctanoic acid (PFOA) and
perfluorooctane sulfonate (PFOS) in the environment. These compounds are a class of synthetic
fluorinated chemicals used in industrial and consumer products, including defense-related applications.
This class of compounds is also 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. AFFF may have entered the environment during routine fire
training, equipment maintenance, storage, and use. EPA continues to permit the use of PFOS-based
AFFF; however, manufacturers have reformulated AFFF to eliminate PFOS. USAF has an excess inventory
of PFOS-based AFFF. As of this report, the USAF is actively removing PFOS-based AFFF from their
inventory and is replacing it with formulations free of PFOS, which contain little or no PFOA and are

less persistent and bioaccumulative in the environment.

Per United States Department of Defense (DoD) Instruction 4715.18, “Emerging Contaminants (ECs)”
(DoD, 2009), and the Interim USAF Guidance on Sampling and Response Actions for Perfluorinated
Compounds at Active and Base Realignment and Closure (BRAC) Installations (USAF, 2012a), and the
SAF/IE Policy on Perfluorinated Compounds of Concern (USAF, 2016b), the USAF will do the following:

e |dentify locations where there is a reasonable expectation that there may have been a release of
PFOA/PFOS associated with USAF actions.

e Determine whether there is unacceptable risk to human health and the environment.

e Address releases that pose an unacceptable risk, including offsite migration.

1.1  Project Objectives

The objectives of the Sl are as follows:

e Determine whether a confirmed release of PFOS and PFOA has occurred at AFFF areas selected for
inspection.

e Determine whether relevant PFAS (PFOS, PFOA, and perfluorobutane sulfonate [PFBS]) are present
in groundwater, soil, or surface water/sediments at each AFFF area at concentrations exceeding the
EPA lifetime health advisory (HA) levels, EPA regional screening levels (RSLs), EPA risk-based
screening levels (RBSLs) (calculated in the absence of RSL values), and ADEC cleanup levels.

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

In accordance with Interim AF Guidance on Sampling and Response Actions for Perfluorinated
Compounds at Active and BRAC Installations (USAF, 2012a), EPA lifetime drinking water HAs (EPA, 2016a

NG012017110SANC 1-1



SECTION 1: INTRODUCTION

and 2016b) and EPA calculated RBSLs (https://epa-prgs.ornl.gov/cgibin/chemicals/cs|_search), a release
will be considered to be confirmed if exceedances of the following concentrations are identified:

e PFOS:

— 0.07 microgram per liter (ug/L) in groundwater/surface water that is used as or contributes to a
drinking water source (combined with PFOA value) (EPA drinking water HA)

— 1.26 milligrams per kilogram (mg/kg) in soil (EPA calculated RBSL)
— 1.26 mg/kg in sediment (EPA calculated RBSL)
e PFOA:

— 0.07 pug/Lin groundwater/surface water that is used as or contributes to a drinking water source
(combined with PFOS value) (EPA drinking water HA)

— 1.26 mg/kg in soil (EPA calculated RBSL)
— 1.26 mg/kg in sediment (EPA calculated RBSL)

While PFOA and PFOS are the focus of the HA and provide specific targets for the USAF to address in this
Sl, EPA has also derived RSL values for PFBS (EPA, 2016c), for which there is a Tier 2 toxicity value
(Provisional Peer-Review Toxicity Value). USAF will also consider a release to be confirmed if
exceedances of the following concentrations are identified:

o PFBS:

— 380 pg/L in groundwater/surface water (EPA tap water RSL)
— 1,600 mg/kg in soil/sediment (EPA residential RSL)

ADEC Cleanup Levels

ADEC adopted cleanup levels (18 AAC 75 Table B-1 and Table C) for PFOS and PFOA in soil and
groundwater on November 6, 2016 (ADEC, 2016). USAF will also consider a release to be confirmed if
exceedances of the following concentrations are identified:

e 1.6 mg/kg PFOS and PFOA in soil or sediment (human health cleanup level)

e 0.0030 and 0.0017 mg/kg for PFOS and PFOA in soil or sediment (migration to groundwater [MTGW]
cleanup level)

e 0.40 pg/L for PFOS and PFOA in groundwater or surface water (groundwater cleanup level)
e PFBSis notincluded in Alaska Cleanup Levels

To better facilitate reporting and discussion of the investigation, sampling, and analysis of
PFOA/PFOS/PFBS in this report, these compounds will hereafter be referred to collectively as PFAS.

Table 1-1 presents the screening levels for comparing the analytical results for each of the PFAS
compounds.

1-2 NG012017110SANC



SECTION 1: INTRODUCTION

1.2 Project Scope

The AFFF areas were selected for further inspection at Eielson AFB in the Preliminary Assessment Report
for Perfluorinated Compounds at Joint Base EImendorf-Richardson, Alaska (AFCEC, 2015). Field activities
were conducted for soil, sediment, surface water, and groundwater at the following 26 AFFF areas:

e AT029 Ruff Road Fire Training Area

e AT052 Landfill Fire Training Area

e Fire Station 4 (Building 654)

e Fire Station 5 (Building 48010)

e 5$S044 (Building 35-752)

e (C-17 Debris Storage Yard

e Current AFFF Spray Test Area

Corrosion Control Hangar (Building 6263)
Current Fire Training Area

e  Cherry Hill Ditch

e E3/ Airborne Warning and Control System (AWACS) Crash Location
e Former AFFF Spray Test Area

e Fire Station 1 (Building 11415)

e Fire Station 6 (Building 16673)

e Fire Station 7 (Building 14431)

e Fire Suppression Foam Storage (Building 6210)
e FT023 Fire Training Area

e Hangar 5 (Building 7309) AFFF Spray Test Area
e Hangar 6 (Building 9311)

e Hangar 8 (Building 14410)

e Hangar 10 (Building 15455)

e Hangar 16 (Building 15658)

e Hangar 17 (Building 16670)

e Hangar 18 (Building 17470)

e SS108 C-17 Crash Site

e UC-35A Cessna Crash Location

Additional sampling of seeps at the following locations near the Air Force Base (AFB or Base) boundaries
was also conducted:

e LFOO4
e STO37

NG012017110SANC 1-3



SECTION 2

AFFF Area Background

2.1 Site Location and Setting

2.1.1 Location and Description

JBER comprises Joint Base EImendorf-Richardson — EiImendorf (JBER-E) and former Fort Richardson
(JBER-R), located adjacent to the city of Anchorage, Alaska (Figure 2-1). JBER is bounded by the city of
Anchorage to the south, Knik Arm (an inlet of Cook Inlet) to the north and west, and primarily
undeveloped land to the east. Most of the surrounding undeveloped land is part of Chugach State Park
and the Chugach Mountain Range. The installation encompasses 74,000 acres, with elevations ranging
from sea level along the Knik Arm shoreline to 3,800 feet above mean sea level (amsl) in the Chugach
Mountains to the south and east. The main cantonment areas for JBER-R and JBER-E are north and
east of the Glenn Highway. The installation property extends south of the highway; that area is largely
unpopulated but includes the water treatment plant, active range areas, a former missile location,

a golf course, and a ski area.

Fort Richardson was established with the signing of Executive Orders 8102, 8343, and 8755 signed
between 1939 and 1945, resulting in a total of approximately 151,180 acres of public land, formally part
of the Chugach National forest, reclassified for military use. In 1950, approximately 9,042 acres of land
was transferred to the Department of Air Force from the Department of Army for the establishment of
Elmendorf Air Force Base. Because of the 2005 DoD BRAC Commission recommendations, the two bases
were merged to form JBER in 2010.

The 673d Air Base Wing is the host unit at JBER. JBER is also home to headquarters, Alaskan Command,
Alaskan NORAD Region and 11th Air Force; headquarters, U.S. Army Alaska; headquarters, Alaska
Department of Military and Veterans Affairs, Alaska National Guard; 3rd Wing; 176th Wing; 4th Infantry
Brigade Combat Team (Airborne), 25th Infantry Division; 477th Fighter Group; and more than 40 other
mission partners.

2.1.2  Physical Characteristics

Elmendorf Moraine, the largest physiographic feature of JBER, bisects the installation in a
northeast-to-southwest direction. North of the EImendorf Moraine, elevations decrease over a
smoother surface ground moraine to the Six Mile Creek drainage, which flows westward into Knik Arm.
South of the EImendorf Moraine, a glacial outwash plain forms the southern portion of JBER-E.

Ship Creek drainage bisects JBER and flows west and north from headwaters in the Chugach Mountains,
through the outwash plain to Knik Arm.

Topography of JBER can be separated into three broad subdivisions that resulted from the last glaciation
(Rothe et al., 1983). These include (1) the ridges that run northeast to southwest through the central
portion of the Base, forming the terminal moraine (called EImendorf Moraine); (2) smooth-surface
elongated hills, linear valleys, and small lakes that characterize the ground moraine north of the
Elmendorf Moraine; and (3) a broad surface of sand and gravel (the outwash plain) that extends
southward from the EImendorf Moraine. Soils on the moraines and over much of the outwash plain

are shallow and well drained. Depressions and shallow basins typically have poorly drained soils that
include coarse, fibrous peat.

In most places, the southern slope of the EImendorf Moraine is steep, whereas the northern slope is
gentle. Many kettles (depressions) and kames (conical hills or short irregular ridges) are on the moraine

NG012017110SANC 2-1



SECTION 2: AFFF AREA BACKGROUND

surface. Many of the kettles contain ponds and lakes such as Triangle, Gwen, and Fish Lakes, while
others contain bogs.

The ground moraine forms steep bluffs along Knik Arm where slopes range from 25 to 90 degrees.
Away from Knik Arm, the surface is pitted with kettles and drumlins (elongated gravel hills parallel to
glacial movement) that are oriented to the southwest. The ground moraine is an area of relatively low
relief, seldom exceeding an elevation of 50 to 75 feet (Rothe et al., 1983). Many of the kettles on the
ground moraine are shallow depressions forming bog lakes or unfilled depressions, but some contain
lakes such as Green, Spring, Otter, Clunie, and Hillberg Lakes.

2.1.3  Geology and Soils
2.1.3.1 Geology—JBER-E

Glacial deposits, including terminal moraines, ground moraines, and outwash plains, are the dominant
regional landforms on JBER and in the surrounding area. The most distinctive landform on JBER is the
Elmendorf Moraine, a southwest-northeast trending terminal moraine visible as a low ridge to the north
of the JBER-E airfield. The moraine consists of horizontally and vertically discontinuous, unconsolidated
glacial till with poorly sorted deposits of boulders, gravel, sand, and silt. Finer-grained clay lenses found
throughout the moraine may result in zones of perched groundwater. Moraine elevations range from
200 to 300 feet amsl (USAF, 2012b).

Glacial landforms, including drumlins, eskers, kame terraces, and kettle lakes, occur to the north of the
Elmendorf Moraine. Elevations in this area range from 125 to 210 feet, and gently slope to the east.
Alluvium of the glacial outwash plain lies to the south of the EImendorf Moraine. These deposits consist
of unconsolidated fine- to medium-grained, poorly sorted sand and gravel. Elevations range from 100 to
225 feet amsl. Relief is generally low, gently sloping to the south-southwest. Most of the developed
areas on JBER-E are built on the outwash plain, and over 90 percent of the contaminated sites are
located in this area (USAF, 2012b).

Underlying the glacial moraine and outwash deposits are shallow marine deposits of the Bootlegger
Cove Formation, a fine-grained glacio-estuarine deposit consisting of silt and clay. This formation crops
out in the intertidal zone along Knik Arm, and is typically encountered at depths of 60 to 100 feet below
ground surface (bgs) in boreholes throughout the base. Overall, the formation is thought to be at least
125 feet thick, and may be more than 250 feet thick in certain locations (USAF, 2012b).

The geotechnical properties of several of the primary JBER-E soil types have been characterized during
location investigations. The data show that the outwash and glacio-fluvial soils have relatively low fines
content, high bulk densities, and low moisture content, while the EImendorf Moraine soils have higher
silt and clay content, higher moisture content, and relatively high bulk densities (AFCEC, 2015).

2.1.3.2 Geology—JBER-R

The surficial and subsurface geology and stratigraphy of JBER-R are complex because the area is covered
by glacial, glacial-marine, and glacio-fluvial deposits of Quaternary age (Hunter et al., 1999). The geology
underlying JBER-R consists of glacial deposits, alluvial deposits, and metamorphic rock. The northern and
central portions of JBER-R are made up of glacial sediments deposited in the Cook Inlet basin during a
number of glacial periods. The sediment deposits range in thickness from 230 to 320 feet thick

(USAF, 2013a). Specifically, terminal moraine deposits (the ElImendorf Moraine) are directly northwest of
the main cantonment area. These soils are composed of fine-grained, poorly sorted glacial materials
with interbedded heterogeneous layers of boulders, cobbles, gravel, sand, silt, and clays. Alluvial
deposits on the cantonment area are bounded by the EImendorf Moraine to the northwest and
metamorphic bedrock terrain to the southeast. Glacial outwash, alluvial fan, and fluvial deposits
constitute the alluvial sediments that range from gravel in the eastern portion of the plain to sand in the
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southwestern portion. The cantonment area is composed of deposits with well-bedded and well-sorted
gravel (Hunter et al., 1999).

The Bootlegger Cove Formation was deposited in this region via glacial outwash deposits, and consists
primarily of thinly bedded gray to light gray silt clay to clayey silt. The Bootlegger Cove Formation is a
common aquitard and confining unit in the area. The ground moraine and the Bootlegger Cove
Formation form an irregular surface upon which the younger alluvial sediments were deposited
(Hunter et al., 1999). The depth and thickness of the formation vary widely, with depths from 30 to

175 feet, and thicknesses are suspected to be around 30 feet in the southern area of JBER-R and absent
north of Davis Highway (the northern portion of the JBER-R cantonment area) (USAF, 2013a).

The Mountain View Fan is the uppermost stratigraphic unit beneath JBER-R. This formation is a large
alluvial fan ranging from 40 to 60 feet thick that emanates from the Eagle River Valley and extends
under the JBER-R cantonment area (Hunter et al., 1999; USAF, 2013a). The EImendorf Moraine borders
the fan to the north while low hills that protrude through younger glacial sediment border the fan to the
south. These hills consist of ground moraine. The fan slopes to the west-southwest and extends beyond
the AFB. The fan was likely deposited by ice-marginal, glacially fed streams, based on its composition
(stratified outwash) during outburst flooding events from ice-dammed lakes in the Eagle River Valley.
Beneath the Mountain View Fan lie older glacial and glacio-marine deposits (Hunter et al., 1999).

Mountains composed of metamorphic bedrock make up the south-central and southern areas of JBER-R
(Hunter et al., 1999).

2.1.4 Hydrology

The most significant stream channels within JBER are Eagle River, Ship Creek, Six Mile Creek (including
Upper and Lower Six Mile Lakes), and Chester Creek. The Cherry Hill Ditch is also a significant drainage
channel within JBER-E. Eagle River, Ship Creek, and Chester Creek all headwater in the Chugach
Mountains with flows generally to the north and west, and bisect the ElImendorf Moraine and outwash
plain (Rothe et al., 1983). The headwaters of Eagle River are at the base of Eagle Glacier located in the
Chugach Mountains to the south and east of JBER and the city of Anchorage. Eagle River passes through
the eastern portions of JBER-R, generally flowing to the north across the outwash plains, ground
moraine, and terminal moraine before flowing into the Eagle River Flats estuary.

The headwater area of Ship Creek is located to the south and east of JBER in the Chugach Mountains.
Ship Creek is predominantly fed by a combination of snow melt and numerous springs located along its
course. Ship Creek passes through JBER-R before entering JBER-E. Ship Creek then flows downstream
from JBER-E through the Alaska Railroad Terminal Reserve (an industrialized area) before flowing into
Knik Arm. Ship Creek provides the most data of all surface water flows for JBER and the Municipality of
Anchorage. A gauging station was established on Ship Creek in 1946, and has continuously operated
since then. Since 1912, Ship Creek has been impounded in various locations as the water source for the
Municipality of Anchorage and JBER. Currently, JBER operates Ship Creek Dam, which provides raw
water to the JBER-R Water Treatment Plant and remains an alternate raw water source for the
Municipality of Anchorage.

Ship Creek is a “gaining” water course until it enters the outwash plain downstream from Ship Creek
Dam, where it becomes a “losing” water course (AFCEC, 2015). In this general area, it is thought that the
Bootlegger Clay is thinning out. It has been hypothesized that flows from Ship Creek, along with
snowmelt and rainwater that flow off the western flanks of the Chugach Mountains, are the sources of
water found in the deep aquifer that lies beneath JBER. However, because of insufficient data, this
hypothesis cannot be confirmed. Ship Creek surface flows historically become subsurface flows between
the western portions of JBER-R and eastern portions of JBER-E during the winter months because of
insufficient flow of water upstream from Ship Creek Dam.
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Ship Creek becomes a “gaining” water course again in the lower portions as it exits JBER and enters the
Alaska Railroad Terminal Reserve area. It is suspected that this “gaining” results from groundwater

flow that is exiting the outwash plain and bluffs located to the north and south of Ship Creek Valley.

Six Mile Creek is a small watershed on the ground moraine in the northern part of EImendorf AFB.

The headwaters are near the JBER-E and JBER-R boundary, and the creek flows west into Knik Arm.

Two man-made lakes, Upper and Lower Six Mile Lakes, receive most of the drainage. The primary source
of water is a spring that is located on JBER-R, just to the west of Otter Lake.

The Cherry Hill Ditch is an artificial drainage channel that flows westward from the east-west runway

at JBER-E toward the Knik Arm of the Cook Inlet. As a whole, the drainage system is composed of a
network of closed pipe and open ditch drainage pathways, and is used to direct surface water runoff to
the bluff above Knik Arm. From there, the network is combined into a single outflow, with a final surface
sample point at the Port of Anchorage before the flow is directed to the subsurface until daylighting,
approximately 1,500 feet out into the Knik Arm (Haas, 2014).

2.1.5 Hydrogeology and Groundwater Use

2.1.5.1 Hydrogeology —JBER-E

JBER-E is underlain by two aquifers: a shallow water table aquifer (approximately 20 to 45 feet bgs and
15 to 40 feet thick) and a deeper, confined aquifer (occurring anywhere from 50 to 300 feet bgs and
100 to 300 feet thick). These aquifers are separated by the Bootlegger Cove Formation, which functions
as an aquitard separating the shallow water table aquifer from the deeper confined aquifer across most
of JBER-E. Water use on the AFB is either supplied from the Ship Creek Dam or from the deep aquifer.
There is no known communication between shallow and deep aquifers in the areas of investigation,
which are north of the flightline and south of the EImendorf Moraine. Groundwater flow in the outwash
plain is generally toward the south or southwest, while groundwater flow in the moraine areas is more
variable and is best characterized using localized data.

Data regarding the hydraulic conductivity of sediments underlying JBER-E indicate that the outwash
soils, the glacio-fluvial soils north of the ElImendorf Moraine, the Ship Creek alluvium, and the Ship Creek
alluvial fan have relatively high hydraulic conductivity values, while the moraine has variable but
significantly lower hydraulic conductivity values. The Bootlegger Cove Formation may generally be
characterized as having a very low hydraulic conductivity (although some interbedded sand layers
expected to have higher hydraulic conductivity values are in the formation) (AFCEC, 2015).

On JBER-E, 17 drinking water supply wells are screened in the deeper, confined aquifer, including four
that provide a backup supply to supplement surface water (Class A), five that provide drinking water for
at least 25 people for at least 60 days of the year (Class B), and eight that serve small populations
(fewer than 25 people) or transient populations, or are active fewer than 60 days per year (Class C)
(Tomlinson, 2015).

Well 2, a class A well screened in the deeper, confined aquifer, is located a significant distance
(approximately 1 mile) downgradient of the C-17 Debris Storage Yard AFFF area, where the shallow
aquifer was investigated as part of this SI. Wells 7 (Class B), 24 (Class C), 49 (Class C), and 55 (Class C) are
downgradient of the E3/AWACS Crash Location and SS108 C-17 Crash Location AFFF areas, and are
screened in the deep aquifer that was investigated at these AFFF areas as part of this Sl; the backup
wells are located between 2.5 and 3.25 miles downgradient from the AFFF areas. The remaining JBER-E
supply wells are not located downgradient of the AFFF areas investigated as part of this Sl based on the
current understanding of groundwater flow directions.
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2.1.5.2 Hydrogeology —JBER-R

One shallow and one deep groundwater system have been identified in the area of JBER-R; however,
three separate aquifer systems exist in the cantonment area, including a shallow unconfined system, a
locally confined system, and a deeper confined system (Freethey, 1976).

The shallow system occurs under unconfined conditions in the Anchorage Plain deposits and in
unconfined to semiconfined conditions in the till of the EImendorf Moraine. Shallow perched
groundwater of limited volume and extent exists in localized areas within the ElImendorf Moraine till
deposits. Groundwater in the Anchorage Plain deposits occurs between 10 and 20 feet bgs. Flow in the
Anchorage Plain is westerly and parallel to Ship Creek.

Groundwater occurs in the locally confined aquifer system at a depth of about 80 feet within the central
part of the cantonment area. The locally confined aquifer changes from confined to semiconfined to
unconfined, moving from south to north across the cantonment area. The upper confining unit pinches
out north of Davis Highway (in the northern half of the cantonment area), causing the shallow
unconfined and locally confined aquifers to merge. Overall, the direction of flow in the locally confined
aquifer tends to be to the northwest. Evidence suggests, however, that flow within the locally confined
aquifer is also influenced by discontinuous fine-grained units that result in local groundwater flow
directions that diverge from the regional pattern. Groundwater flow directions vary widely in the central
part of the cantonment area, where the hydraulic gradient is shallower, and discontinuous fine-grained
units are present at depth (Astley et al., 2000).

Groundwater in the deeper confined system is at its shallowest depth (130 feet bgs) in the northern
area of JBER-R. The flow in the deeper confined system is generally toward Knik Arm in a westerly to
northwesterly direction, with a hydraulic gradient between 0.02 and 0.0025 foot per foot. The deeper
confined system occurs under confined conditions beneath areas where the Bootlegger Cove Formation is
present. When the Bootlegger Cove Formation is intermittently present or absent (as it is in the northern
half of the cantonment area), the underlying aquifer can be described as a leaky confined system.

The deeper, confined aquifer serves as a secondary drinking water source for JBER when there is low
stream flow in Ship Creek (Freethey, 1976), which is the primary drinking water source. On JBER-R, three
standby water supply wells supplement the surface water system with a maximum of two of the wells in
use at a time during peak demand. The water source for the standby wells is a confined aquifer in the
Knik outwash deposit. A drinking water well with a single service connection to the Otter Lake
recreational facility also serves a transient population. This well is located in the upper aquifer, and is
screened from approximately 45 to 48 feet bgs (Sommerville Well Drilling, 1972). The overall
hydrogeology of this location is not well documented. None of these four water supply wells are located
downgradient of any of the investigated AFFF areas.

2.2 Site History

This section describes the 26 AFFF areas (referred to as AOCs in the Work Plan) and an overview of the
seeps investigated as part of the Sls. The locations of the AFFF areas are shown on Figure 2-2. The AFFF
area closest to the Base boundary is Cherry Hill Ditch, which is located on the western edge of JBER-E
and extends to the Base boundary east of Terminal Road before discharging outside the Base boundary
in Knik Arm.

2.2.1 AFFF Area #1 - ATO29 Ruff Road Fire Training Area

AT029 Ruff Road Fire Training Area (AT029) is a Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA) site (Hazard ID 2777) located on JBER-R east of Bryant Airfield.

The area was used between the 1940s and 1980s to conduct fire training exercises in conjunction with
activities at the nearby airfields, and it includes a fire training area (FTA), which was a circular area
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approximately 50 feet in diameter. Currently, the site includes a small pull-off/staging area, and the rest
of the area is vegetated by grasses and shrubs that are periodically mown. The geographic coordinates
(North American Datum 1983) of AT029 are 61°16'11.04”N and -149°38’45.06”W. It is estimated that
85,500 gallons of fuels and waste liquids were burned and disposed of at the site from 1940 until the
1980s (Ecology and Environment, Inc. [E&E], 1996). Fire training exercises were historically conducted by
saturating an unlined area with water, pumping fuel into the depression, and igniting the fuel. Materials
that were burned included jet fuel, waste oil, diesel, brake fluid, and solvents (E&E, 1996). In 1991, the
original road in the area was demolished and the current Ruff Road was constructed. Charred debris
associated with the FTA was removed at that time, although the fate of the material is unknown.
According to the Assistant Fire Chief (involved with JBER fire safety since 2003), AFFF has not been used
to extinguish fires during training events now or in the past (Bakker, 2014a). Petroleum-related
compounds and solvents have been detected in soil and groundwater at AT029 (USAF, 2014). Land use
controls are in place for soil and groundwater (USAF, 2011).

There are no observed overland flow pathways to local waterbodies. Surface water in the area most
likely percolates quickly into the ground and ultimately to groundwater, or is lost to evapotranspiration.
The nearest surface waterbody to AT029 is a small drainage wetland/pond approximately 600 feet
southwest. Groundwater occurs from approximately 149 to 153 feet bgs in a deep confined aquifer.

2.2.2  AFFF Area #2 - ATO52 Landfill Fire Training Area

ATO052 Landfill Fire Training Area (Hazard ID 2793) is located within the closed JBER-R landfill, north of
the main cantonment area, approximately 0.5 mile from Davis Highway. Fire training exercises were
conducted in the area from 1985 until 1988. AT052 was closed under CERCLA (United States Army
[Army], 2000), and was closed under the Resource Conservation and Recovery Act (RCRA) as part of the
landfill. As part of the ADEC Solid Waste Program’s compliance monitoring and landfill post-closure care,
land use controls are in place to prevent access or damage to landfill cover. The area is currently used
for Army training exercises. The geographic coordinates are 61°16’31.79”N and -149°41'22.89”W.

Fire training exercises involved filling a bermed area with water and then emptying waste petroleum
products, solvents, or petroleum-contaminated soils into the pit and igniting them. Fluids were stored at
the site until they were burned. An estimated 1,500 to 2,300 gallons of waste petroleum products were
burned at the pit each year. After 1988, the fire training pit was covered with an estimated 3 to 6 feet of
petroleum, oil, and lubricants (POL)-contaminated soil originating from other locations on the Base
(United States Army Engineer District, 2000). According to the Assistant Fire Chief, AFFF was not used to
extinguish fires during training events now or in the past (Bakker, 2014a).

There are no observed overland flow pathways to local waterbodies. Surface water in the area most
likely percolates quickly into the ground and ultimately to groundwater, or is lost to evapotranspiration.
Groundwater has been encountered between 174 and 180 feet bgs in a deep confined aquifer.

2.2.3  AFFF Area #3 - Fire Station 4 (Building 654)

Fire Station 4 is located on the western side of Sixth Street, and serves as the main fire station on
JBER-R. It is surrounded by a paved/concrete area with small grassy areas bordering to the northwest
and southeast. The site geographical coordinates are 61°15’15.07”N and -149°41’'5.13"W.

Fire Station 4 houses four emergency response vehicles, one of which (Crash 9) carries AFFF
concentrate. This fire station also has a skid unit containing Class A foam (used on combustible material
fires) for fighting wildland fires. At Fire Station 4, the only storage of AFFF is in fire engine Crash 9,
totaling approximately 56 gallons of AFFF concentrate. Cleaning of the vehicle is conducted inside

Fire Station 4, where floor drains are present to capture any runoff and feed it into the Anchorage
Water & Wastewater Utility system for treatment. It is possible that small-scale nozzle testing may have
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also been performed outside of the station in the past, resulting in minor releases. Refilling of the
fire engine’s AFFF tank occurs from stock supply housed at Building 6210 (which is evaluated separately).

Surface water in the area most likely percolates quickly into the ground and ultimately to groundwater,
or is lost to evapotranspiration. In times of high-volume flow, drainage in that area is generally to the
west and south, and overflow from the area would likely become part of the main stormwater drainage
flowing south and west and ultimately collecting in a large retention area west of Arctic Valley Road.
Overflow from the retention area, while rarely observed, flows to Ship Creek located 1.2 miles
southwest of the location, which ultimately drains to the Knik Arm of the Cook Inlet. Groundwater has
been encountered between 59 and 62 feet bgs in a shallow aquifer.

2.24  AFFF Area #4 - Fire Station 5 (Building 48010)

Fire Station 5 serves the Bryant Army National Guard Airfield Station, and is located on the eastern side
of the airfield, west of Runway 35 on JBER-R. It is surrounded by a paved/concrete area with small grassy
areas bordering to the west and east. Several other buildings are in the immediate vicinity, including
Buildings 47427, 47428, and 47429. The geographical coordinates are 61°15’46.50”N and -149°39’36.79"W.

Fire Station 5 houses two emergency response vehicles, one of which (Crash 10) carries AFFF concentrate
(Bakker, 2014a). At Fire Station 5, the only storage of AFFF is in emergency response vehicle Crash 10,
totaling approximately 210 gallons of concentrate. Vehicle cleaning is conducted inside Fire Station 5,
where floor drains are present to capture any runoff and direct it into the Anchorage Water & Wastewater
Utility system for treatment. It is possible that small-scale AFFF testing also may have been performed
outside of the station in the past, in which case the surrounding vegetated areas may have received
AFFF in runoff. Refilling of the fire engine’s AFFF tank occurs from stock supply housed at Building 6210
(Bakker, 2014a).

Surface water in the area most likely percolates quickly into the ground and ultimately to groundwater,
or is lost to evapotranspiration. In times of high-volume flow, drainage in that area is generally to the
south where there is a small retention area. Overflow from the area would likely become part of the
main stormwater drainage flowing south and west and ultimately collecting in a larger retention area
west of Arctic Valley Road. Overflow from the retention area, while rarely observed, flows to Ship Creek
located approximately 2 miles southwest of the station, and ultimately to the Knik Arm of the Cook Inlet.
The nearest large surface waterbodies are a wetland 0.9 mile south (across the Glenn Highway) and Ship
Creek, which is more than 2 miles southwest. Groundwater has been encountered between 122 and 123
feet bgs in a deep aquifer.

2.2.5 AFFF Area #5 - SS044 (Building 35-752)

SS044 is located in a relatively undeveloped part of JBER-R, south of Davis Highway, off of Transmitter
Road. It is a CERCLA site (ADEC Hazard ID 2773) associated with a transformer mounting pad, a pit where
waste oil was burned, a peripheral road where contaminated soil was used as a base, and a stockpile
area for polychlorinated biphenyl (PCB)-contaminated soil. The area currently consists of a combination
of large grassy areas with some trees, paved roads, and buildings. The location of the former burn pit is
now a paved parking area. Active high-frequency radio transmitter antennas surround the site. The site
geographical coordinates are 61°14'50.18’N and -149°43'20.12"W.

A temporary burn pit located at SS044 was used in a one-time disposal effort in 1982 to dispose of PCB
oil that had been drained from four transformers. The contents of the pit (PCB oil and 200 gallons of
diesel fuel) were allowed to burn to completion prior to being extinguished with AFFF (United States
Army Cold Regions Research and Engineering Laboratory, 2000). The volume of AFFF applied to the area
was not documented. Subsequently, the contaminated soil was stockpiled in an unlined location
southwest of the building, and the soil also was used to repair the road that circles Building 35-752.
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The AFFF applied to the location may have been partially removed and stockpiled with the PCB-impacted
soil, as well as applied to the local loop road around the building.

Historically, trichloroethene (TCE) was detected in one shallow monitoring well (AP-3231); however,
concentrations of TCE have decreased to below the maximum contaminant level. PCBs remain in soil
at concentrations above the levels for high-occupancy areas (1 mg/kg unrestricted), but below the
Toxic Substances Control Act Cleanup Level for low-occupancy areas (25 mg/kg). No further action was
selected in the Operable Unit E Record of Decision (Army, 2005). Internal USAF administrative controls
limit land use. Groundwater continues to be monitored in conjunction with 5-year reviews to ensure
that the remedy remains protective (USAF, 2013a).

There are no observed overland flow pathways to local waterbodies. Surface water in the area most
likely percolates quickly into the ground and ultimately to groundwater, or is lost to evapotranspiration.
Groundwater has been encountered between 13 and 15 feet bgs in a shallow aquifer.

2.2.6 AFFF Area #6 - C-17 Debris Storage Yard

The C-17 Debris Storage Yard is located on the southeastern corner of Gibson Avenue and 9th Street on
JBER-E. Plane parts that were covered with an AFFF blanket during the 2010 C-17 crash response were
transported to this area (see Section 2.2.25). The yard is gravel, fully fenced, and locked against
unauthorized access. Geographical coordinates are 61°14’10.19”N and -149°50°16.31"W.

C-17 debris piles within the yard are partially covered with liners. However, the liners have been
damaged over time.

Surface water in the area most likely percolates quickly into the ground and ultimately to groundwater,
or is lost to evapotranspiration. Surface water drainage in the area is expected to infiltrate primarily into
onsite gravel. In times of high-volume flow, drainage in the area would likely be to the west, where the
local stormwater drainage flows north along Gibson Avenue and then west along Arctic Warrior Drive,
and ultimately to the Cherry Hill Ditch and into the Knik Arm of the Cook Inlet. The nearest large surface
waterbodies are Knik Arm located 1.7 miles west, and Ship Creek located 0.5 mile southeast.
Groundwater has been encountered between 27 and 28 feet bgs in a shallow aquifer.

2.2.7 AFFF Area #7 - Current AFFF Spray Test Area

The Current AFFF Spray Test Area is located south of the western end of the flightline, south of

23rd Street. All current AFFF spray testing for the emergency response vehicles at JBER-E is conducted at
this location. The trapezoidal-shaped area has a perimeter berm and a graveled surface; the area also is
used as a snow dump. The geographical coordinates are 61°14’37.28”N and -149°50’32.33"W.

Each emergency response vehicle is tested annually, and approximately 5 to 10 gallons of AFFF
concentrate are generally discharged in the process at the current AFFF spray testing area. AFFF spray
nozzle testing has occurred in this area since January 2012. Spray nozzle testing occurs annually at the
designated berm area or just north of the berm area, dependent on snow and soil conditions. No more
than 10 gallons of AFFF concentrate per vehicle are released during AFFF testing for each vehicle.

Eight emergency response vehicles are currently equipped with AFFF and undergo annual testing
(Bakker, 2015). This equates to the release of up to 80 gallons of AFFF concentrate during annual
testing. Additional AFFF testing may be performed for maintenance purposes throughout the year.

There are no observed overland flow pathways to local waterbodies. Surface water in the area most
likely percolates quickly into the ground and ultimately to groundwater, or is lost to evapotranspiration.
Groundwater has been encountered between 10 and 15 feet bgs in a shallow aquifer.
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2.2.8 AFFF Area #8 - Corrosion Control Hangar (Building 6263)

The Corrosion Control Hangar (Hazard ID 2771) is located south of the main flightline on Gibson Avenue
at JBER-E. It was built in 1944, is used for F-15 exterior paint maintenance, and is equipped with an AFFF
fire-suppression system. The hangar has grassy areas to the north and south as well as pavement to the
east and west. A paved access to the taxiway opens along the western side of the building. The
geographical coordinates for the site are 61°14°20.28”N and -49°50°17.08"W.

The Corrosion Control Hangar AFFF fire-suppression system includes a 400-gallon AFFF tank and one
oscillating AFFF cannon within the hangar. Prior to 2001, fire-suppression system maintenance was the
responsibility of individual building custodians, and there was no established procedure or schedule for
performing or documenting system maintenance. As a result, less is known about discharges and system
maintenance issues prior to 2001. Since 2001, general practices at the hangars where AFFF systems

are installed include (1) annual testing to determine whether the system is responding as designed
(without releasing foam) and (2) biennial testing that includes the discharge of 5 to 10 gallons of AFFF
concentrate to observe and adjust spray patterns. Foam discharged during testing is primarily collected
in hangar drainage systems, although some may be dispersed onto paved surfaces outside the hangar
(Ellis, 2015).

In addition to the regular system tests described above, the system has had one known (accidental)
activation since 2000. This activation occurred in 2001, and emptied the 400-gallon tank (Ellis, 2015).
After discharge, some of the AFFF was directed to floor drains (connected to an oil-water separator and
subsequently to the wastewater system), while some AFFF was allowed to flow out the hangar door on
the eastern side of the building (Ellis, 2015), and likely was released to nearby grassy areas.

There are no observed overland flow pathways to local waterbodies. Surface water in the area most
likely percolates quickly into the ground and ultimately to groundwater, or is lost to evapotranspiration.
Groundwater has been encountered at approximately 33 feet bgs in a shallow aquifer.

2.2.9 AFFF Area #9 - Current Fire Training Area

The Current FTA is located approximately 0.3 mile east of the northern end of the flightline at JBER-E. It
currently consists of a circular, lined burn area protected by a berm, and is surrounded by gravel roads,
parking lots, a mock building, and an onsite pump system. The other primary activity in the area is gravel
mining, and the Alaska Railroad tracks run along the eastern side of this area. The geographic
coordinates are 61°15’40.20”N and -149°46’2.15"W.

This FTA has been in use since the mid-1990s (Bakker, 2015). The area consists of a 125-foot-diameter
bermed circular area with a large mock aircraft (composed primarily of large sections of pipe and plate
steel) as well as a building used for structural fire training. A drain located in the mock plane area runs to
an onsite holding pond where excess fluids generated during training are held. If the holding area
becomes too full, water is pumped onto the ground and allowed to drain to the east along the railroad
tracks. Fire training exercises are conducted by saturating a lined area with water, pumping liquid
propane fuel into the area, and igniting the fuel.

Although the system is primarily contained by the lined berm area and holding pond, when the water
volume in the holding area becomes too high as a result of gaining water from rain/snow events, excess
water is discharged to the ground east of the area, and has been observed to drain to the east along the
railroad tracks (Bakker, 2015).

Fire training occurs at this location approximately 20 times per year, during which 18,500 gallons of
liquid propane are used to ignite the training fires. According to the Assistant Fire Chief, AFFF has not
been used to extinguish fires during training events now or in the past (Bakker, 2014a). However, a
separate account from Frontier Emergency Equipment Services (performing maintenance of mobile
foam units that were used at Hangar 6 [Building 9311]) indicates that AFFF testing may have occurred at
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the Current FTA. If so, the AFFF testing discharge would release 3.5 gallons of concentrate per event for
each of three units annually (10.5 gallons each year) (Green, 2015).

There are no observed overland flow pathways to local waterbodies. Surface water in the area most
likely percolates quickly into the ground and ultimately to groundwater, or is lost to evapotranspiration.
Groundwater has been encountered between 69 and 71 feet bgs in a deep confined aquifer.

2.2.10 AFFF Area #10 - Cherry Hill Ditch (SD052)

Cherry Hill Ditch is an artificial drainage system that flows westward from the east-west runway at
JBER-E toward the Knik Arm of the Cook Inlet. This drainage network runs adjacent to or near, and
receives runoff from, many of the hangars, training areas, and other locations where releases of AFFF
may have occurred, including the following AFFF areas:

e (C-17 Debris Storage Yard

e Former AFFF Spray Test Area

Fire Station 1

Fire Station 6

Fire Station 7

Fire Suppression Foam Storage

e Hangar 5 Former AFFF Spray Test Area

e Hangar8

e Hangar 10
e Hangar 16
e Hangar 17
e Hangar 18

e UC35A Cessna Crash Location

As a whole, the drainage system is composed of a network of closed pipe and open ditch drainage
pathways, and is used to direct surface water runoff to the bluff above Knik Arm. From there, the
network is combined into a single outflow, with a final surface sample point at the Port of Anchorage
before the flow is directed back to the subsurface drainage system, which daylights approximately
1,500 feet out into the Knik Arm (Haas, 2014). Until reaching the western end of the flightline area, the
majority of the drainage system is subsurface; however, stretches of open ditch are present primarily
along the western end of JBER-E.

The last 6,150 feet of Cherry Hill Ditch were historically designated as a CERCLA site, SD052 (Hazard ID
644). Historically pesticides and PCBs have been detected in a localized segment of Cherry Hill Ditch
between Fighter Drive and Arnold Avenue. The site was closed in 1994 (cleanup complete with
institutional controls?) following excavation of sediment from an area approximately 10 feet long by 2
feet wide by 30 inches deep in the area of the localized PCB contamination (USAF, 2014).

17.7.3 Actions Taken at SD052: “After excavation, samples were collected from the surrounding sediment in three sections to
confirm that the area of highest contamination was removed. Sample results ranged from 3.38 to 8.63 mglkg PCB-1260. The
sample results were included in the evaluation of current risk at the site.” (USAF, 1995a and USAF, 1995b Pages 15 [3.38
mg/kg], 16 [8.63 mg/kg] and 17 [3.43 mg/kg]) 7.11.1 Areas Recommended for No Further Action: “The two groundwater areas
at OU3, OU3 east groundwater area and OU3 west groundwater area, have carcinogenic risks in the range of 1.0E-05. However,
there are currently no receptors of groundwater within the operable unit. A groundwater model performed as a part of the
OUS investigation predicts that migration of constituents from OU3 will naturally attenuate before reaching OU5, causing no
increased impact to sensitive receptors. Continued monitoring will be necessary to ensure that there will not be impacts
outside of OU3. A basewide groundwater monitoring plan has been developed and outlines the monitoring locations, sampling
frequency, analytical parameters, and reporting format of the monitoring program.” (USAF, 1995a)
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An oily sheen and “an emulsion that creates foam” have historically (date not specified) been
observed on the water in the Cherry Hill Ditch (Battelle, 1991). Historical accounts also indicate that
up to 2 feet of foam has been observed in the ditch south of the west ramp in 1988 (Black & Veatch,
Engineers-Architects, 1990). In 2011, foam was observed in the drainage system of the west ramp,
when AFFF testing was conducted in the former AFFF test area. A release from the west ramp through
the stormwater drainage system via the Cherry Hill Ditch is suspected (Bakker, 2014a). Quantities of
AFFF reaching various portions of the drainage system are unknown.

Three open, unlined ditch sections receive runoff from areas where releases of AFFF are suspected and
allow for direct access by receptors. The first section runs from Fairchild Avenue south through a section
of woods, and then continues south along Craw Avenue. The section along Fairchild Avenue likely
receives runoff from the Former AFFF Spray Test Area on the West Ramp. Where Craw Avenue meets
Fighter Drive, the system goes back underground. Along Fighter Drive, the system resurfaces as an open
ditch paralleling Fighter Drive. This flowpath receives additional drainage from other areas around the
end of Fighter Drive before going back underground just east of Arnold Avenue. The system then
resurfaces as an open ditch for the final 1,200 feet, entering the Port of Anchorage.

2.2.11 AFFF Area#11 - E3/AWACS Crash Location

On September 2, 1995, a Boeing E-3A Sentry/AWACS crashed approximately 2,000 feet northeast of the
JBER-E east-west runway. The aircraft crashed on the southeastern side of the Alaska Railroad
Corporation (ARRC) tracks. The crash location is undeveloped except for ARRC tracks. Outside of the
cleared and leveled railroad corridor, the location consists of forested rolling hills of the EImendorf
Moraine (USAF, 2013b). The site geographical coordinates are 61°15’59.38”N and -149°45’38.97”W.

The JBER Fire Department responded to the E3/AWACS crash. An AFFF blanket was maintained to
isolate vapors, and the AFFF was then allowed to dissipate in place. The volume of AFFF used in the
emergency response is unknown (Bakker, 2015). Residual AFFF is likely to have infiltrated the ground in
the local area.

There are no observed overland flow pathways to local waterbodies. Surface water in the area most
likely percolates quickly into the ground and ultimately to groundwater, or is lost to evapotranspiration.
Groundwater has been encountered between 82 and 86 feet bgs in a deep confined aquifer.

2.2.12 AFFF Area #12 - Former AFFF Spray Test Area

The former AFFF spray test area is located on the west ramp of the JBER-E flightline. The former AFFF
spray test area was used from prior to 2000 until 2010 to test AFFF nozzle spray patterns for emergency
response vehicles (Bakker, 2015). The testing area is an unbermed, paved surface surrounded by gravel
and grass. The site geographical coordinates are 61°14’44.34”N and -149°50’39.76”W.

Testing occurred annually at the former AFFF spray test area and occasionally when maintenance
activities required additional spray nozzle adjustments. Tests were conducted on the designated paved
surface. No more than 10 gallons of AFFF concentrate per each emergency response vehicle were
released during annual AFFF testing (Bakker, 2015). During this period, generally eight emergency
response vehicles were equipped with AFFF systems; as a result, it is estimated that up to 80 gallons of
concentrate were released during annual testing during that time. Historical accounts indicate that foam
was observed in the drainage south of the former AFFF spray test area, and a release through the
stormwater drainage system via the Cherry Hill ditch is suspected (Bakker, 2014a).

Surface water in the area most likely percolates quickly into the ground and ultimately to groundwater,
or is lost to evapotranspiration. Surface runoff and foam from the test area has been observed to flow
to the northeast into the drainage ditch at the intersection of Kenney Avenue and 15th Street. Once the
runoff reaches the ditch, it is likely that the surface water would tend to flow to the southwest, and
would likely be captured in the drainage to the Cherry Hill Ditch and ultimately the Knik Arm of the
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Cook Inlet. The nearest large surface waterbodies are Knik Arm located 1.3 miles west, and Ship Creek
located 1.3 miles south of the spray test area. Groundwater has been encountered between 11 and
24 feet bgs in a shallow aquifer.

2.2.13 AFFF Area #13 - Fire Station 1 (Building 11415)

Fire Station 1 (Hazard ID 23393) is located on the western side of 20th Street, north of Fighter Drive, and
is the main fire station on JBER-E. The fire station is on a relatively flat surface, and is surrounded by
pavement and grass. The geographical coordinates are 61°14’54.89”N and -149°49’6.16"W.

Fire Station 1 houses four engines, three of which carry AFFF (Crash 8, Crash 14, and Crash 16).

In addition to the fire engines onsite, an underground storage tank that is known to have housed AFFF
in the past is onsite (Bakker, 2014b). The combined total of AFFF that can be stored in the three engines
at Fire Station 1 is 896 gallons of concentrate (Bakker, 2014a). The underground storage tank onsite
may also house AFFF and, because the contents and condition of the tank are unknown, a release to the
subsurface cannot be discounted. The former fill system that included the tank had an overhead fill pipe.
Vehicle cleaning is conducted inside Fire Station 1 where floor drains are present to capture any runoff
and feed it into the Anchorage Water & Wastewater Utility system for treatment. Annual AFFF testing
(involving the discharge of 5 to 10 gallons of AFFF concentrate for each emergency vehicle) was
performed in the grassy area on the northwestern side of the station from 2010 to 2012. During this
time, the annual testing of a maximum of eight emergency vehicles was divided between this location
and Hangar 5. Refilling of the emergency vehicles’ AFFF tanks occurs at Building 6210 where stock
supply is stored (Bakker, 2014a). The grassy area where annual discharge testing was performed is
considered the most likely release location.

Surface water in the area most likely percolates quickly into the ground and ultimately to groundwater,
or is lost to evapotranspiration. In times of high-volume flow, drainage in that area is generally to the
south and southwest, and overflow from the area would likely become part of the main stormwater
drainage on the northern side of Fighter Drive, which ultimately flows to the Cherry Hill Ditch and into
the Knik Arm of the Cook Inlet. The nearest large surface waterbodies are Knik Arm located 2 miles west,
and Ship Creek located 0.9 mile south. Groundwater has been encountered between 22 and 24 feet bgs
in a shallow aquifer.

2.2.14 AFFF Area #14 - Fire Station 6 (Building 16673)

Fire Station 6 is located on the western side of Talley Avenue off of the eastern end of the flightline
on JBER-E. Fire Station 6 serves the flightline, and houses one emergency response vehicle (Crash 11).
It is surrounded by a paved/concrete area with a small grassy/gravel area bordering to the south.
The geographical coordinates are 61°15’32.31”N and -149°49°46.76"W.

Emergency response vehicle (Crash 11) carries AFFF concentrate. The only storage of AFFF is in the fire
engine, totaling approximately 500 gallons of concentrate. After a response that requires the application
of AFFF, vehicle cleaning is conducted inside Fire Station 6, where runoff is captured by drains connected
to the sanitary sewer system. Small-scale nozzle testing has been conducted outside of Fire Station 6
(Bakker, 2015). Refilling of the fire engine’s AFFF tank occurs from stock supply housed at Building 6210
(Bakker, 2014a).

Surface water in the area most likely percolates quickly into the ground and ultimately to groundwater,
or is lost to evapotranspiration. In times of high-volume flow, drainage in the general area to the south
and southwest as well as overflow from the area may become part of the main stormwater drainage on
the northern side of Taxiway Mike, which flows to the Cherry Hill Ditch and into the Knik Arm of the
Cook Inlet. The nearest large surface waterbodies are Triangle and Fish Lakes (each approximately

1.4 miles northwest), Knik Arm (located 2.6 miles northwest), and Ship Creek (located 1.5 miles south of
Fire Station 6). Groundwater has been encountered between 48 and 50 feet bgs in a shallow aquifer.
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2.2.15 AFFF Area #15 - Fire Station 7 (Building 14431)

Fire Station 7 is located on the northern side of the flightline, south of Airlifter Drive on JBER-E.

Fire Station 7 serves the flightline, and houses one emergency response vehicle. It is surrounded by a
paved/concrete area with small grassy areas bordering to the south and west. The station is set off from
the flightline and is relatively isolated, with the nearest development approximately 300 feet to the
west. The geographical coordinates are 61°15'18.96”N and 149°48'59.14”W.

The emergency response vehicle carries AFFF concentrate. The only storage of AFFF is in the fire engine,
totaling approximately 210 gallons of concentrate. After a response that requires the application of AFFF,
the worker primarily flushes the nozzle at the scene; however, small-scale AFFF testing also may have
been performed at the station, which may have been released to nearby grassy areas. Vehicle cleaning is
conducted inside Fire Station 7, where runoff is captured by drains connected to the sanitary sewer system.
Refilling of the fire engine’s AFFF tank occurs from stock supply stored at Building 6210 (Bakker, 2014a).

Surface water in the area most likely percolates quickly into the ground and ultimately to groundwater,
or is lost to evapotranspiration. In times of high-volume flow, drainage in that area of the flightline is
generally to the south and southwest, and overflow from the area would likely become part of the main
stormwater drainage on the northern side of Taxiway Mike, which flows to the Cherry Hill Ditch and
ultimately into the Knik Arm of Cook Inlet. The nearest large surface waterbodies are Knik Arm located
1.7 miles northwest, and Ship Creek located 1.4 miles south of the location. Groundwater has been
encountered between 27 and 30 feet bgs in a shallow aquifer.

2.2.16 AFFF Area #16 - Fire Suppression Foam Storage (Building 6210)

The Fire Suppression Foam Storage AFFF Area (Hazard ID 1231) is located on the corner of Arctic Warrior
Drive and Femoyer Avenue on JBER-E. When emergency vehicle drivers need to replenish their onboard
supplies of AFFF-containing fire suppression foam, they park at the southeastern corner of the building,
and use a hand pump to transfer the AFFF into the vehicle holding tank. Some small-scale testing of
nozzles has also occurred in this area outside the building. The geographical coordinates of the facility
are 61°14’12.65”N and -149°50'47.51"W.

The JBER Fire Department uses Building 6210 for AFFF storage (as well as other firefighting foams and
materials) and for transfer of the reserve AFFF to resupply the emergency response vehicles for both
JBER-R and JBER-E. The AFFF concentrate is stored in 55-gallon drums on pallets inside the building;
there is no secondary containment. The total quantity that is stocked onsite must be enough to refill all
emergency vehicles, which is currently 990 gallons of concentrate (Bakker, 2014a).

Small-scale nozzle tests at the facility have resulted in discharges to the pavement south of

Fire Suppression Foam Storage (Building 6210), and these discharges then pooled in a low area of

the pavement. These tests used approximately 5 to 10 gallons of AFFF concentrate, which were allowed
to dry up after pooling on the pavement. Observations by fire department staff indicate that the AFFF
discharged during these tests has not been observed to drain away from the building beyond the

low spot in the paved area, even during rain events (Bakker, 2014a). Although the AFFF-contaminated
runoff was generally observed to dry up after pooling on the pavement, runoff from the area to nearby
grassy or gravel areas may have occurred.

Surface water in the area most likely percolates quickly into the ground and ultimately to groundwater,
or is lost to evapotranspiration. In times of high rainfall or snowmelt rates, it is possible that surface
water sheet flow reached the grassy area south of the building (across 9th Avenue) or possibly the
Cherry Hill Ditch and ultimately the Knik Arm of the Cook Inlet. The nearest large surface waterbodies
are Knik Arm located 1.4 miles west, and Ship Creek located 0.7 mile south of the AFFF Area.
Groundwater has been encountered between 24 and 28 feet bgs in a shallow aquifer.
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2.2.17 AFFFArea#1/-FT023 Fire Training Area

FT023 is a CERCLA site (Hazard ID 1798) located at JBER-E, north of 33rd Street and east of Airlifter
Drive. The site was used as an FTA from approximately 1940 until 1983. It currently consists primarily of
paved parking lots and roads surrounded by buildings to the south. The geographic coordinates are
61°15’49.40”N and -149°48’15.09"W.

The site historically consisted of a bermed fire training pit area, which was an approximate 50-foot-diameter
circular area in which fire training exercises were performed from approximately 1940 until 1983 (USAF,
2006). From approximately 1940 until 1960, each training exercise included burning an estimated 250 to
3,000 gallons (USAF, 2006) of oils, fuels, and solvents (USAF, 2015). According to the Assistant Fire Chief,
AFFF was not used to extinguish the fires during training events now or in the past (Bakker, 2014a).

There are no observed overland flow pathways to local waterbodies. Surface water in the area drains
toward unpaved areas surrounding the paved parking area at FT023, and most likely percolates quickly
into the ground and ultimately to groundwater, or is lost to evapotranspiration. Groundwater has been
encountered between 40 and 42 feet bgs in a shallow aquifer.

2.2.18 AFFF Area #18 - Hangar 5 (Building 7309) Former AFFF Spray Test Area

The Hangar 5 Former AFFF Spray Test Area is a CERCLA site (Hazard ID 636), located north of Arctic
Warrior Drive and west of Kenney Avenue off of the northeastern corner of the building at JBER-E. The
test area was used from 2010 to 2012 for annual testing of the AFFF systems on emergency vehicles.
The testing area is an unbermed, paved surface surrounded by gravel. Site geographical coordinates are
61°14’22.93”N and -149°49'52.48”W.

From 2010 to 2012, annual testing of the AFFF systems on eight emergency vehicles with AFFF was split
between the Hangar 5 Former AFFF Spray Test Area and Fire Station 1 (Building 11415). Testing occurred
on the designated, paved surface. Annual testing using 5 to 10 gallons of AFFF concentrate was
conducted on the eight emergency vehicles equipped with AFFF in two locations, and the total volume
(up to 80 gallons of concentrate annually) of AFFF is believed to have been divided between the

two areas during this time. Other additional small-scale testing may have been performed as needed in
both of these areas. Following testing at the Hangar 5 AFFF Area, foam was observed in the drainage
ditch located along the northern side of 15th Avenue (Bakker, 2015).

Surface water in the area most likely percolates quickly into the ground and ultimately to groundwater,
or is lost to evapotranspiration. Surface runoff and foam from the test area has been observed flowing
to the northeast into the drainage ditch at the intersection of Kenney Avenue and 15th Street. Once
the runoff reaches the ditch, it is likely that the surface water would tend to flow to the southwest,
and would likely be captured in the drainage to the Cherry Hill Ditch and ultimately the Knik Arm of
the Cook Inlet. The nearest large surface waterbodies are Knik Arm located 1.8 miles west-northwest,
and Ship Creek located 0.5 mile south of the AFFF Area. Groundwater has been encountered between
19 and 24 feet bgs in a shallow aquifer.

2.2.19 AFFF Area #19 - Hangar 6 (Building 9311)

Hangar 6 (Hazard ID 24851) is located on JBER-E south of the main flightline toward the northern end of
Jerstadt Avenue. It was constructed in 1944, and the Alaska National Guard operates the Army’s
Regional Flight Center within this hangar. The location has small grassy areas immediately adjacent to
the north, east, and south of the building, and paved access to the taxiway opening along the western
side of the building. Site geographical coordinates are 61°14’39.74”N and -149°49’59.30”W.

Hangar 6 currently has three portable fire suppression systems containing AFFF. These systems were
purchased in 2009 but were later determined not to be necessary to meet safety requirements.
They were taken out of service in late 2014. The units never had any accidental activations or use in
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emergency responses; however, testing of the AFFF spray patterns was performed annually. A total of
3.5 gallons of AFFF concentrate was contained in each of three portable fire suppression units, which
were tested annually. During testing, the AFFF tanks on each unit were emptied completely, for a total
of 10.5 gallons discharged during each annual test. The fire suppression system units are still stored at
Hangar 6, but they have been depressurized and decommissioned, and are currently awaiting disposal
through the Defense Reutilization and Marketing Office.

Until approximately 2012, fire suppression systems (containing AFFF) testing was performed on the
pavement to the west of the hangar; subsequently, the fire suppression system units were transported
to the current FTA for testing (Green, 2015).

There are no observed overland flow pathways to local waterbodies. Surface water in the area most
likely percolates quickly into the ground and ultimately to groundwater, or is lost to evapotranspiration.
Groundwater has been encountered at approximately 13 feet bgs in a shallow aquifer.

2.2.20 AFFF Area #20 - Hangar 8 (Building 14410)

Hangar 8 is a CERCLA site (Hazard ID 633), located on JBER-E on the northern side of the main flightline
on Taxiway Bravo. The hangar was built in 1957, and is the home of the 703 Aircraft Maintenance Unit
and the 962 Aircraft Maintenance Unit. It is primarily surrounded by paved surfaces but has small grass
areas immediately adjacent to the mechanical room on the southern end. The hangar has grassy areas
surrounding the adjacent paved surfaces in most directions. A paved access to the taxiway opens along
the western side of the building. Site geographical coordinates are 61°15’18.56”N and -149°49’10.56”W.

Hangar 8 is a large aircraft maintenance hangar for the E-3/AWACS, and has an AFFF fire suppression
system (installed in 1987) that is still in use. The AFFF system includes a 1,500-gallon tank, an overhead
sprinkler network, and three foam cannons in the hangar that are located on the northwestern, central
eastern, and southwestern sides.

Prior to 2001, fire suppression system maintenance was the responsibility of individual building
custodians, and there was no established procedure or schedule for performing or documenting system
maintenance. As a result, less is known about discharges and system maintenance issues prior to 2001.
Since 2001, general practices at the hangars where AFFF systems are installed include (1) annual testing
to determine whether the system is responding as designed (without releasing foam) and (2) biennial
testing that includes the discharge of 5 to 10 gallons of AFFF concentrate to observe and adjust spray
patterns. Foam discharged during testing is primarily collected in hangar drainage systems, although
some may be dispersed onto paved surfaces outside the hangar (Ellis, 2015).

The cannon on the northwestern side of the hangar had three accidental activations between 2000 and
2004 (each approximately 100 to 200 gallons of AFFF concentrate). AFFF was collected in floor drains,
and was allowed to flow out the door at the northwestern corner (facing west) of the hangar (Ellis, 2015).

Surface water in the area most likely percolates quickly into the ground and ultimately to groundwater,
or is lost to evapotranspiration. In times of high-volume flow, drainage in that area of the flightline is
generally to the south and southwest. Overflow from the hangar area would likely become part of the
main stormwater drainage on the northern side of Taxiway Mike, which flows to the Cherry Hill Ditch
and into the Knik Arm of the Cook Inlet. The nearest large surface waterbodies are Knik Arm located
1.7 miles northwest, and Ship Creek located 1.4 miles south of the location. Groundwater has been
encountered at approximately 36 feet bgs in a shallow aquifer.

2.2.21 AFFF Area #21 - Hangar 10 (Building 15455)

Hangar 10 (Building 15455) and support Building 15444 is a CERCLA site (Hazard ID 641), located on JBER-E
on the northern side of the main flightline, on Taxiway Kilo. Hangar 10 was built in 1957 as a heavy aircraft
fuel maintenance hangar, and is the home of the 176th Air National Guard. The hangar is surrounded
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immediately to the north and south by paved surfaces but has small grass and gravel areas immediately
adjacent to the mechanical room on the western end, along the eastern side, and beyond the
immediately adjacent paved surfaces in most directions. A paved access to the taxiway opens along the
southern side of the building. The site geographical coordinates are 61°15’26.48N and
-149°48’49.75"W.

The Hangar 10 AFFF fire suppression system has been converted to a high-expansion foam system. The
original AFFF fire suppression system at the hangar was installed in 1971. The AFFF system included a
1,500-gallon AFFF tank, an overhead sprinkler network, and three oscillating AFFF cannons located
inside along the northern side of the hangar.

Prior to 2001, fire suppression system maintenance was the responsibility of individual building
custodians, and there was no established procedure or schedule for performing or documenting system
maintenance. As a result, less is known about discharges and system maintenance issues prior to 2001.
Since 2001, general practices at the hangars where AFFF systems are installed include (1) annual testing
to determine whether the system is responding as designed (without releasing foam) and (2) biennial
testing that includes the discharge of 5 to 10 gallons of AFFF concentrate to observe and adjust spray
patterns. Foam discharged during testing is primarily collected in hangar drainage systems, although
some may be dispersed onto paved surfaces outside the hangar (Ellis, 2015).

In addition to regular system testing described above, the westernmost and central cannons have had
an estimated five to six accidental activations since 2000 (sometimes one and sometimes both the
westernmost and central cannons, with approximately 100 to 200 gallons of AFFF concentrate for each
cannon). Some of the AFFF was collected in floor drains, and some AFFF was allowed to flow out the
door at the northeastern corner (facing east) of the hangar (Ellis, 2014). At the time of the preliminary
assessment site visit in December 2014, the AFFF concentrate from the tank had been removed and
placed into six, 250-gallon totes outside of the mechanical room to await shipment to the contiguous
United States for disposal (Galvez, 2014). The totes have since been removed from the site and
disposed.

Surface water in the area most likely percolates quickly into the ground and ultimately to groundwater,
or is lost to evapotranspiration. In times of high-volume flow, drainage in that area of the flightline is
generally to the south and southwest, and overflow from the hangar area would likely become part of
the main stormwater drainage on the northern side of Taxiway Mike, which flows to the Cherry Hill
Ditch and into the Knik Arm of the Cook Inlet. The nearest large surface waterbodies are Knik Arm
(located 1.7 miles northwest), Triangle Lake (0.9 mile north), and Ship Creek (1.5 miles south).
Groundwater has been encountered between 27 and 30 feet bgs in a shallow aquifer.

2.2.22 AFFF Area #22 - Hangar 16 (Building 15658)

Hangar 16 is located on JBER-E on the northern side of the main flightline on Taxiway Foxtrot. It was
constructed in 1945, and is the home of the F-22 Combat Alert Cell. The hangar consists of eight
separate bays in a single line. The hangar is completely surrounded by paved surfaces but has grassy
areas beyond the immediately adjacent paved surfaces in most directions. A paved access to the
taxiway opens along the southern side of the hangar. Site geographical coordinates are 61°15'24.57”N
and -149°47.8.10"W.

The Hangar 16 AFFF system was installed in the mid-1990s. The AFFF system consists of two fixed AFFF
cannons in each of the eight bays. The system is designed so that the eight bays are independent from
one another; therefore, a discharge in one bay does not result in discharges in any of the other bays.

Prior to 2001, fire suppression system maintenance was the responsibility of individual building
custodians, and there was no established procedure or schedule for performing or documenting system
maintenance. As a result, less is known about discharges and system maintenance issues prior to 2001.
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Since 2001, general practices at the hangars where AFFF systems are installed include (1) annual testing
to determine whether the system is responding as designed (without releasing foam) and (2) biennial
testing that includes the discharge of 5 to 10 gallons of AFFF concentrate to observe and adjust spray
patterns. Foam discharged during testing is primarily collected in hangar drainage systems, although
some may be dispersed onto paved surfaces outside the hangar (Ellis, 2015).

Two known activations of the AFFF system have occurred since 2000, each of which completely emptied
the 325-gallon AFFF tank. Around 2007, the AFFF system in Bay 5 was accidentally activated when a
sensor was triggered by a cigarette lighter flash. Bay 5 has since been converted to an exercise/storage
room because it is adjacent to Combat Alert Cell sleeping quarters. In 2007 or 2008, an aircraft fire in
Bay 7 resulted in another complete discharge of the 325-gallon AFFF tank. In each discharge, some AFFF
was collected in floor drains, but most of the AFFF was pushed out of each hangar’s respective bay door
onto the paved pad, and was left to evaporate. As part of the cleanup after the activation in Bay 7, the
airfield sweeper vehicles spread the AFFF around the pad in front of Bays 4, 5, 6, and 7 (Ellis, 2014).
Much of this volume may have reached surrounding grassy areas after precipitation events. This volume
may have also been collected by the stormwater drainage system to the southwest that runs along the
northern side of Taxiway Mike and eventually to the Cherry Hill Ditch, which ultimately discharges to the
Knik Arm to the west.

Surface water in the area most likely percolates quickly into the ground and ultimately to groundwater,
or is lost to evapotranspiration. In times of high-volume flow, drainage in that area of the flightline is
generally to the south and southwest, and overflow from the hangar area would likely become part of
the main stormwater drainage on the northern side of Taxiway Mike, which flows to the Cherry Hill
Ditch and into the Knik Arm of the Cook Inlet. The nearest large surface waterbodies are Triangle Lake
and Fish Lake (located 1.2 and 1.3 miles northwest, respectively), Ship Creek (located 1.3 miles south of
the location), and the Knik Arm of the Cook Inlet (located 2.6 miles west-northwest). Groundwater has
been encountered between 40 and 47 feet bgs in a shallow aquifer.

2.2.23 AFFF Area #23 - Hangar 17 (Building 16670)

Hangar 17 is located on JBER-E on the eastern side of the main flightline on Taxiway Foxtrot. The hangar
was built in 1996, and is the home of the 90th Aircraft Maintenance Unit for F-22s. It consists of eight
separate bays in a single line. The hangar is completely surrounded by paved surfaces but has grassy
areas to the south and west beyond the immediately adjacent paved surfaces in most directions. Hangar
access to the taxiway opens along the western side of the building. Site geographical coordinates are
61°15’33.40”N and -149°49’59.40"W.

Hangar 17 has an AFFF system that was installed around the time the building was constructed.

The AFFF system includes a 300-gallon tank and fixed-head sprinkler system in each of the eight bays.
The system is designed so that the bays are independent from one another; therefore, a discharge in
one bay does not result in discharges in any of the other bays.

Prior to 2001, fire suppression system maintenance was the responsibility of individual building
custodians, and there was not an established procedure or schedule for performing or documenting
system maintenance. As a result, less is known about discharges and system maintenance issues prior
to 2001. Since 2001, general practices at the hangars where AFFF systems are installed include

(1) annual testing to determine whether the system is responding as designed (without releasing foam)
and (2) biennial testing that includes the discharge of 5 to 10 gallons of AFFF concentrate to observe and
adjust spray patterns. Foam discharged during testing is primarily collected in hangar drainage systems,
although some may be dispersed onto paved surfaces outside the hangar (Ellis, 2015).

Three or four accidental system activations have occurred since 2000, each of which discharged
approximately 5 gallons of AFFF concentrate. In each discharge, some AFFF was collected in floor drains
but much of the AFFF drained onto the paved pad approximately halfway down the eastern side of the
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SECTION 2: AFFF AREA BACKGROUND

building, and was left to evaporate. Runoff has been observed to collect and run along a north-south
depression in the asphalt approximately 30 feet in front of the hangar (Ellis, 2014). Some of the AFFF
discharged during accidental activations is likely to have escaped from the eastern side drain during the
three or four discharges since 2000. Much of the escaped volume may have been released to the
surrounding grassy areas to the west and south after precipitation events.

Surface water in the area most likely percolates quickly into the ground and ultimately to groundwater,
or is lost to evapotranspiration. In times of high-volume flow, drainage is generally to the south and
southwest, and overflow from the hangar area could potentially become part of the main stormwater
drainage on the northern side of Taxiway Mike, which flows to the Cherry Hill Ditch and ultimately to
the Knik Arm of the Cook Inlet. The nearest large surface waterbodies are Triangle Lake and Fish Lake
(located 1.3 and 1.4 miles northwest, respectively), Ship Creek (located 1.5 miles south), and the

Knik Arm of the Cook Inlet (located 2.6 miles west-northwest). Groundwater has been encountered
between 44 and 47 feet bgs in a shallow aquifer.

2.2.24 AFFF Area #24 - Hangar 18 (Building 17470)

Hangar 18 is located on JBER-E on the northern side of the main flightline on Taxiway Joker, and is the
home of the 176th Air National Guard. Built in 1999, this is a large aircraft maintenance hangar with a
AFFF fire suppression system. The hangar is surrounded on all sides by paved surfaces with small grass
and gravel areas located to the southeast, southwest, and north. A paved access to the taxiway opens
along the southern side of the building. The geographical coordinates are 61°15’42.66”N

and -149°48’39.80"W.

The AFFF fire suppression system includes two 750-gallon AFFF tanks and four oscillating AFFF cannons
within the hangar along the along the middle line from east to west. In 2001, the 773rd Civil Engineer
Squadron (CES) took over maintenance of the fire suppression systems; prior to this time, fire suppression
system maintenance was the responsibility of individual building custodians, and there was no established
procedure or schedule for performing or documenting system maintenance. As a result, less is known
about discharges and system maintenance issues between the time of building construction in 1999 and
2001. Since the 773rd CES took over, general practices at the hangars where foam systems are installed
(including AFFF systems) include (1) annual testing to determine whether the system is responding as
designed (without releasing foam) and (2) biennial testing that includes the discharge of 5 to 10 gallons
of AFFF concentrate to observe and adjust spray patterns. Foam discharged during testing is primarily
collected in hangar drainage systems, although some may be dispersed onto paved surfaces outside the
hangar (Ellis, 2015).

Several accidental activations of the AFFF fire suppression system occurred around 2005, including at
least one instance when all four cannons activated simultaneously, and a number of other instances
where one or both cannons in the eastern or western end activated. The estimated maximum volume
for each of these discharges is 1,000 gallons of AFFF concentrate. AFFF was collected in floor drains and
was allowed to flow out the door at the southern side of the west bay of the hangar (Ellis, 2014). The
area immediately outside the door is paved, but grassy areas to the southeast and farther southwest
may receive runoff. The volume of AFFF that may have escaped from the hangar door is unknown

(Ellis, 2014).

Surface water in the area most likely percolates quickly into the ground and ultimately to groundwater,
or is lost to evapotranspiration. In times of high-volume flow, drainage is generally to the south and
southwest, and overflow from the hangar area would likely become part of the main stormwater
drainage on the northern side of Taxiway Mike, which flows to the Cherry Hill Ditch and into the

Knik Arm of the Cook Inlet. The nearest large surface waterbodies are Triangle Lake and Fish Lake
(located 0.6 and 0.7 mile north, respectively), Knik Arm (located 1.7 miles northwest), and Ship Creek
(located 1.8 miles south). Groundwater has been encountered at 35 feet bgs in a shallow aquifer.
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2.2.25 AFFF Area #25 -SS108 C-17 Crash Location

SS108 is the location where a C-17 aircraft crashed about 2,000 feet northeast of the JBER-E east-west
runway in July 2010. The aircraft initially impacted on the northwestern side of the ARRC tracks, crossed
the tracks, and came to rest on the southeastern side of the tracks. The crash location is undeveloped
except for ARRC tracks that cross the site from the southwest to the northeast. Outside of the cleared
and leveled railroad corridor, which is parallel to the west by a gravel road in this area, the site consists
of forested rolling hills of the EImendorf Moraine (USAF, 2013a). The site geographical coordinates are
61°16’5.9”N and-149°45’38.54"W.

The crash released approximately 4,000 gallons of jet fuel, but most of the fuel was consumed in the
fire resulting from the crash. The JBER Fire Department responded to the crash of the C-17 aircraft.
An AFFF blanket was maintained in order to isolate all fuel vapors. After the fire was put out, the AFFF
was allowed to dissipate in place. Approximately 220 gallons of AFFF concentrate were used for the
emergency response, although it is unknown which type of AFFF was applied (Bakker, 2015).

In October 2012, a removal action was conducted to remove fuel-contaminated soils from the crash site
to return the site to unrestricted use. A total of 1,544 cubic yards of fuel-contaminated soil was removed
and disposed of offsite in accordance with state regulations. Confirmation samples for diesel-range
organic compounds, volatile organic compounds (VOCs), and semivolatile organic compounds indicated
that all concentrations were below ADEC Method 2 Cleanup Levels (USAF, 2013a). Because AFFF
distribution would likely be primarily associated with the fuel-contaminated areas, much of the residual
AFFF may have been removed along with the fuel-contaminated soil during the 2012 removal action.

There are no observed overland flow pathways to local waterbodies. Surface water in the area most
likely percolates quickly into the ground and ultimately to groundwater, or is lost to evapotranspiration.
Groundwater has been encountered between 71 and 76 feet bgs in a deep confined aquifer.

2.2.26 AFFF Area #26 - UC-35A Cessna Crash Location

The exact location of the UC-35A Cessna crash is unknown. On October 6, 2009, a Cessna UC-35A
(Cessna 560 Citation V Ultra) crashed in the central portion of the JBER-E east-west runway. The
approximate location is on the southern side of Airlifter Drive, which is a paved area directly on the
flightline. The approximate geographical coordinates are 61°15’5.31”N and 149°48’39.31”W.

The JBER Fire Department responded to the plane crash on the runway, and sprayed AFFF in the crash
area as a precautionary measure. The AFFF was then allowed to dissipate in place. The quantity of AFFF
used during the response is unknown (Bakker, 2015). Because the AFFF was allowed to dissipate in place,
it is likely that AFFF-contaminated runoff reached the grass and gravel areas adjacent to the runway.

Surface water in the area most likely percolates quickly into the ground and ultimately to groundwater,
or is lost to evapotranspiration. In times of high-volume flow, drainage in that area of the flightline is
generally to the south and southwest, and overflow from the crash site would likely become part of the
main stormwater drainage on the southern side of Taxiway November, which flows to the Cherry Hill
Ditch and ultimately into the Knik Arm of the Cook Inlet. The nearest surface waterbodies to the

Cessna Crash AFFF Area are some small ponds and wetlands starting approximately 0.8 mile south of the
location along the Ship Creek corridor, and Ship Creek itself approximately 1 mile south. The Knik Arm of
the Cook Inlet is approximately 2.3 miles west. Groundwater has been encountered between 22 and

30 feet bgs in a shallow aquifer.
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2.3 Seep Overview

Investigative activities were completed at the following groundwater seep locations where groundwater
was suspected to have potentially contained PFAS. Although there is no known source of PFAS at these
seep locations, they are located near the down hydraulic gradient side of JBER (west side) and were
investigated to assess if PFAS migration in groundwater from upgradient AFFF Areas has occurred.

231 LFOO4

LFOO04 is a landfill (also known as the Knik Bluff Landfill) and a CERCLA site (Hazard ID 1804) situated on a
bluff above a narrow beach area on the southwestern side of JBER-E. The landfill parallels Knik Arm for
approximately 3,000 feet, and is roughly 600 feet wide. The shallow aquifer and the deeper aquifer
(from about 70 to 110 feet bgs) discharge as seeps along the bluff face (USAF, 2016c). Two seep locations,
LFO4SP-02 (shallow aquifer) and LFO4SP-02DG (deep aquifer) near the base of the bluff, are currently
monitored for VOCs and polycyclic aromatic hydrocarbons. Additional seeps, LFO4SP-03 and LF04-04,
located to the north at lower elevations and associated with WP014 are also monitored for VOCs.

LFO04 was used as a surface dump between 1945 and 1957, and possibly as late as 1965, for discarded
automobiles, construction debris, 55-gallon drums, and general refuse (USAF, 2005). Much of the waste
was burned in place. The landfill was originally situated some distance from the edge of the bluff. Tidal
action along the base of the bluff has eroded it and has exposed portions of the landfill. Expansion work
at the Port of Anchorage conducted between 2006 and 2009 filled most of the beach adjacent to LFO04,
eliminating tidal influence and erosion along the base of the bluff for most of the length of LFO04.

23.2 ST1037

ST037 is a CERCLA site (Hazard ID 631) located along the southern boundary of JBER-E, north of Ship
Creek. It consists of seven groundwater plumes and seeps, where groundwater discharges along a steep
bluff. Depth to water above the bluff is approximately 30 feet bgs. At the base of the bluff, the depth to
water varies from about 0 to 8 feet.

A constructed wetland remediation system was installed in 1997, and currently passively treats seeps
contaminated with TCE, benzene, and fuel hydrocarbons. Effluent of the wetland remediation system is
discharged to Ship Creek via a culvert under the ARRC yard. Concentrations of contaminants of concern
in water are currently monitored within the Wetland Treatment Cell at three locations (WCSW-02,
WCSW-03, and WCSW-04) and at two locations at the Pump Station #1 seep collection area (OU5CP-01
and OU5CP-02) to gauge the effectiveness of the passive operations of the Wetland Remediation System
(USAF, 2016c).

2.4 Previous Investigations

The use and potential release of AFFF at JBER was researched as part of a preliminary assessment
(AFCEC, 2015). Table 2-1 presents the rationale for conducting Sls at the 26 AFFF areas. No previous
investigations into the presence or absence of PFAS have been conducted at JBER.
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Field Activities and Analytical Protocol

Soil, sediment, surface water, and groundwater field activities were performed at JBER in June through
October 2016 in accordance with the approved Work Plan (USAF, 2016a). Additional surface water and
groundwater sampling of seeps at LFO04 and ST037 was completed in November 2016, with approval by
email (Halstead, 2016a; Howard, 2016). Oversight of soil borings and installation of monitoring wells by
GeoTek Alaska was provided by Jasin Olsen/CH2M, Kenji Butler/CH2M, or Renee Caird/CH2M, who all
meet the requirements of a “qualified professional” and “qualified person” as defined in 18 AAC 75.990
(100) (ADEC, 2016). Monitoring well development was performed by Michael Landon/CH2M, who meets
the requirements of a “qualified person” as defined in 18 AAC 75.990 (100). Groundwater sampling was
performed by Kristen Stevens/CH2M, Michael Landon/CH2M, or Annika Seay/CH2M, who all meet the
requirements of a “qualified person” as defined in 18 AAC 75.990 (100). Oversight was performed by the
field managers Morgan Bruno/CH2M, Jennifer Ulrich/CH2M, and David Lubell/CH2M, who all meet the
requirements of a “qualified professional.” Morgan Bruno/CH2M also conducted sediment and surface
water sampling, along with performing some groundwater well development and sampling.

Field logbooks, field forms, soil boring logs, monitoring well completion diagrams, chain-of-custody
forms, photo logs, and survey data are provided in Appendix A; laboratory reports and data quality
review forms are provided in Appendix B; and waste tracking information is provided in Appendix C.

3.1 Pre-and Post-Investigation Activities

An initial site visit was performed in May 2016 to identify and mark sample locations provided in the
Work Plan (USAF, 2016a). Locations were marked based on global positioning system coordinates taken
from the site maps in the Work Plan. Dig permits were issued between June 20 and August 4, 2016.

Before intrusive field activities began, third-party utility locates were performed by GeoTek Alaska using
ground-penetrating radar and magnetometer surveys in accordance with Standard Operating Procedure
(SOP)-03. After sampling efforts were complete, monitoring well locations were surveyed by Boutet
Company on August 25 and October 13, 2016, in accordance with SOP-15. Survey elevations and
coordinates are provided in Appendix A.

3.2 Soil Sampling

Between June 22 and August 25, 2016, 33 soil samples (primary and field duplicate [FD]) were collected
from 29 soil borings (at 24 of the AFFF areas) drilled by GeoTek Alaska using a Geoprobe™ 8040 DT drill
rig. Soil borings were co-located with the monitoring wells. The Geoprobe™ 8040DT drill rig was
equipped with dual-tube Macro-Cores for soil sampling consistent with SOP-05. Soil was collected from
each boring by Geoprobe Macro-Core in continuous 5-foot cores.

Soil cores were logged in accordance with ASTM International 2488; included soil type, lithology,
moisture or groundwater, visual observations, and photoionization detector (PID) readings; and were
recorded in the field in accordance with SOP-06. Generally, a mixture of silt, sands, and gravels were
encountered to a depth of 15 feet bgs (maximum depth advanced with continuous core collection,
except at location E3-1). PID readings were obtained through direct readings of soil along the length of
the soil core with the maximum reading recorded in the field notes and soil boring logs (Appendix A-2).
PID readings of up to 20 parts per million were detected in boring UC35A-1 (maximum reading over
15-foot sampled interval in cores).
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Soil samples were collected from the 0- to 15-foot intervals at each sample location with the following
exceptions, in accordance with the Work Plan (USAF, 2016a):

e 55044-1 (SS044) was sampled from 0.5 to 13 feet bgs because of wet soil encountered at
13 feet bgs.

e CHD-1 (Cherry Hill Ditch) was sampled from 0 to 5 feet bgs because a drill rig could not gain
safe access to the sampling location. Samples were collected with a hand auger, and could not
be collected below 5 feet bgs.

e CHD-2 (Cherry Hill Ditch) was sampled from 0 to 4.5 feet bgs because a drill rig could not gain
safe access to the sampling location. Samples were collected with a hand auger, and refusal was
reached at 4.5 feet bgs.

e CHD-3 (Cherry Hill Ditch) was sampled from 0 to 1 foot bgs because of wet soil encountered at
5 feet bgs and lack of recovery below 1 foot bgs attributable to coarse gravel lithology.

e CHD-4 (Cherry Hill Ditch) was sampled from 0 to 2 feet bgs because of wet soil encountered at
2 feet bgs.

e E3-1(E3/AWACS Crash Location) was sampled from 15 to 30 feet bgs because of the presence
of clean fill from 0 to 15 feet bgs.

With the exception of the hand auger soil samples at Cherry Hill Ditch, soil samples were collected using
the core wedge Incremental Sampling Methodology sampling procedures, in accordance with SOP-21.
The core wedge sample was collected utilizing two decontaminated stainless steel putty knives to
retrieve the wedge along the length of the 15-foot-long sample interval. The retrieved sample was
placed into a decontaminated stainless steel bowl and mixed with a stainless-steel spoon. Any gravel
larger than approximately 3/8 inch was removed using a stainless-steel putty knife, and was not included
in the sample. The sample (approximately 1 kilogram) was then placed into two laboratory-provided
16-ounce poly containers, and was placed in a chilled cooler with GelPak ice. Subsequent sieving and
subsampling was conducted by the laboratory (Test America of West Sacramento, California) prior to
analysis.

For the hand-augered soil samples, soil recovered over the entire sample interval was transferred to a
stainless-steel bowl, and was homogenized with a stainless-steel spoon. A portion of the homogenized
soil material was transferred to labeled sample containers. All soil samples were submitted to
TestAmerica for PFAS analysis using DoD-certified Laboratory SOP WS-LC-0025 (Method 537 Modified).
Sample handling procedures outlined in SOP-16 and SOP-17 were reviewed daily by samplers and
drilling personnel to avoid potential contamination of samples from other sources.

Three types of field quality control (QC) samples for soil were collected to meet data quality standards:
FDs, matrix spike/matrix spike duplicate (MS/MSD), and equipment blanks (EBs) (Appendix A-3).

EBs were collected by pouring Type |l Reagent water over decontaminated, reusable soil sampling
equipment (i.e., stainless steel putty knife, stainless steel bowl and spoon, macro knife, drill sample liner,
and drilling shoe). As described in the data quality evaluation (DQE) report provided in Appendix B-1,

the FD, MS/MSD, and EB frequencies met the criteria and requirements established in the Work Plan
(USAF, 2016a).

Table 3-1 summarizes the soil samples collected during this SI. A total of 33 soil samples (29 primary and
four FD) were collected and submitted for PFAS analysis. In addition, two MS/MSDs and six EBs were
submitted to the laboratory for PFAS analysis. The laboratory ran an additional 10 MS/MSDs on soil
samples. Results are provided in Appendix B-2.
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3.3  Sediment Sampling

On July 21, 2016, two sediment samples (primary and FD) were collected from one location in the
downgradient most open section of Cherry Hill Ditch. Sediment samples were collected at a depth of 0
to 6 inches bgs using a trowel, in accordance with SOP-22. Sediment samples were submitted to
TestAmerica for PFAS analysis using DoD-certified Laboratory SOP WS-LC-0025 (Method 537 Modified).

Three types of field QC samples for sediment were collected to meet data quality standards: FD and
MS/MSD and EBs. EBs were collected by pouring Type Il Reagent water over decontaminated, sediment
sampling equipment (i.e., stainless steel bowl and trowel). As described in the data quality evaluation
(DQE) report provided in Appendix B-1, the FD, MS/MSD, and EB frequencies met the criteria and
requirements established in the Work Plan (USAF, 2016a).

Table 3-4 summarizes the sediment samples collected during this SI. Two sediment samples (one
primary and one FD) were collected and submitted to the laboratory for analysis. In addition,

one MS/MSD and one EB were submitted to the laboratory for PFAS analysis. Analytical results are
provided in Appendix B-2.

3.4 Surface Water Sampling

On July 21, 2016, two surface water samples (primary and FD) were collected from one location in the
downgradient-most open section of Cherry Hill Ditch. On November 22, 2016, two surface water
samples (primary and FD) were collected from one location (WCSW-02) within the ST037 Wetland
Treatment Cell. This location is one of three locations (WCSW-02, WCSW-03, and WCSW-04) used to
monitor water for other site contaminants of concern. Surface water samples were collected in
accordance with SOP-23 by using the direct grab sampling method. All surface water samples were
submitted to TestAmerica for PFAS analysis using DoD-certified Laboratory SOP WS-LC-0025

(Method 537 Modified).

Two types of field QC samples for surface water were collected to meet data quality standards: FD and
MS/MSD. No EBs were collected because the direct grab sampling methodology was employed and
nothing other than the sample containers came in contact with the samples. As described in the DQE
report provided in Appendix B-1, the FD and MS/MSD frequencies met the criteria and requirements
established in the Work Plan (USAF, 2016a).

Table 3-1 summarizes the surface water samples collected during this Sl. Four surface water samples
(two primary and two FD) were collected and submitted to the laboratory for analysis. In addition,
two MS/MSDs were submitted for analysis. Analytical results are provided in Appendix B-2.

3.5 Monitoring Well Installation and Groundwater Sampling

Twenty-nine monitoring wells were installed through either direct push or hollow-stem auger techniques
using a Geoprobe™ 8040 DT in accordance with SOP-08. Monitoring wells were constructed of new,
2-inch-diameter Schedule 40 polyvinyl chloride casing and 10 feet of pre-packed 0.01-inch slotted well
screen filled with 20-40 sand (Appendix A-2), except as described in the Work Plan (USAF, 2016a)
deviations section (Section 3.6). PID readings were obtained through direct readings of soil cuttings from
along the length of the soil boring with the maximum reading recorded in the field notes and soil boring
logs (Appendix A-2). PID readings of up to 191.4 parts per million were detected in boring H5-1
(maximum reading over entire length of borings).

Monitoring well screens were placed with the top of the screen at the identified water table, which
ranged from 7 to 188 feet bgs. Well construction details are provided in Table 3-2. The screen placement
depth was based on historical groundwater levels from nearby monitoring wells and determination of
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groundwater interface from hollow-stem auger cuttings during monitoring well installation. All wells
were constructed with a 10-foot-long screen with the exception of CHD-4A, which was constructed with
a 20-foot-long screen, as discussed further below and in Section 3.6.

Monitoring wells were developed between August 8 and October 3, 2016, in accordance with SOP-09.
Wells were considered adequately developed after the water quality parameters stabilized or after a
minimum of 10 well casing volumes were purged. Between 10 and 176 gallons of water were purged
from each monitoring well, meeting the minimum well casing volume purge requirement (10).

All monitoring wells except CHD-4 and FS4-1 were able to be developed until parameter stabilization
using manual surge/purge methodology. Wells CHD-4 and FS4-1 did not meet parameter stabilization
after manual surging because of limited recharge rates in low-permeability formations at these
locations. After manual surging was performed and did not result in parameter stabilization, mechanical
surging was performed by means of a surge block connected to the wire line on a Geoprobe 6610 DT
drill rig. After mechanical surging was performed, the wells were purged in a series of steps involving
purging the well dry and then allowing the well to fully recharge before purging was resumed. Using this
combination of methods, well FS4-1 was able to meet stabilization criteria. Well CHD-4 was still unable
to meet stabilization parameters.

On August 27, 2016, the original monitoring well CHD-4 was abandoned, and a new well CHD-4A was
installed. The new well was constructed with a longer 20-foot-long screen interval and 20/40 silica sand
filter pack material (as discussed in Section 3.6) because it was thought that this modified construction
technique would improve the chances of successful development. The reinstalled well CHD-4A was
developed using a combination of mechanical surging and stages of purging the well dry, and then
allowing the well to fully recover before resuming purging. Well development was considered complete
after more than 10 well volumes had been purged from the well, although the redeveloped well still did
not meet stabilization criteria for water level or turbidity.

Thirty-seven groundwater samples (primary and FD) were collected from the 29 new monitoring wells
and three existing wells between August 8 and October 3, 2016, and were submitted to TestAmerica
for PFAS analysis using DoD-certified Laboratory SOP WS-LC-0025 (Method 537 Modified). In accordance
with SOP-12, water levels were recorded using an electronic water level probe before and during well
sampling. Water levels and the total depth of the wells were measured using a water level indicator,
and are summarized in Table 3-2. The water levels were used to calculate groundwater elevations, and
the results were used to prepare a potentiometric surface map (Figure 3-1). Water quality parameters
(i.e., pH, temperature, conductivity, dissolved oxygen, oxidation-reduction potential, and turbidity)
were measured with a multi-meter equipped with a flow-through cell. Well purging continued until
parameters stabilized at all wells except CHD-4A (stabilization parameters are summarized in Table A-1).
Because of excess water level drawdown at well CHD-4A, sampling procedures for low-permeability
formations were used as outlined in SOP-12. The data quality from CHD-4A was not affected by the use
of this alternate sampling procedure. Groundwater samples were collected using bladder pump with
new tubing, with the exception of well CHD-4A located in the Cherry Hill Ditch. CHD-4A was sampled
using a peristaltic pump with new tubing because of the low recharge rate of the well in accordance
with SOP 12.

Five groundwater samples (primary) were collected from five groundwater seep locations at ST037 and
LFO04 on November 22, 2016, and were submitted to TestAmerica for PFAS analysis using DoD-certified
Laboratory SOP WS-LC-0025 (Method 537 Modified). Samples collected from seeps OU5SP-01, OU5SP-02,
and OU5SP-11 were collected using a peristaltic pump with new tubing placed down an existing 1-inch
polyvinyl chloride casing installed into the seep. Samples collected from LFO04 (LFO4SP-02) and the
Pump Station #1 seep collection area (OU5CP-02), which daylighted above ground, were collected
following the direct grab surface water sampling methodology from SOP-23.
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Three types of field QC samples for groundwater were collected to meet data quality standards:
FDs, MS/MSDs, and EBs. The EB was collected by pumping Type Il Reagent water through the
decontaminated bladder pump and new tubing. As described in the DQE report provided in
Appendix B-1, the FD, MS/MSD, and EB frequencies met the criteria and requirements established in
the Work Plan (USAF, 2016a).

Table 3-1 summarizes the groundwater samples collected during this SI. During July through October 2016,
42 groundwater samples (37 primary and five FDs) were collected and submitted to the laboratory for
PFAS analysis. In addition, three MS/MSD and three EB samples were submitted to the laboratory for
PFAS analysis. All results are provided in Appendix B-2.

3.6 Waste Handling and Disposal

Wastes generated during field activities include general refuse (e.g., expended personal protective
equipment, paper towels, plastic bags, and plastic water containers) and investigation-derived waste
(IDW) (e.g., soil drill cuttings, well development water, purge water from groundwater sampling, and
wastewater from decontamination activities).

Consistent with the Project-specific Waste Management Plan (Appendix B of the Work Plan [USAF,
2016a]), IDW drums were staged in the waste accumulation area located at the POL/dewatering facility
(also known as the Contractor Staging Area).

Soil characterization samples were collected for each AFFF area. Twenty-five soil characterization samples
were collected in July and August 2016. Water from similar AFFF areas was combined, and 16 composite
liquid characterization samples were collected in August and September 2016. Waste characterization
sample results indicated that both soil and liquid IDW are nonhazardous. The Waste Tracking Log is
provided in Appendix C.

Specific wastes were handled as follows:

e Soil cuttings were placed into 102 55-gallon drums during soil boring advancement and monitoring
well installation. The drums were labeled with the accumulation date, project name, well/boring
number, contents, and the contractor point of contact.

e  Four soil drums originating from the SS108 C-17 Crash Location were returned to the AFFF area and
were spread atop the surface soil on January 12, 2017. In accordance with the Work Plan (USAF,
2016a), SS108 C-17 Crash Location drums met the ADEC criteria to be spread onsite.

e The remaining nonhazardous soil drums were picked up on December 23, 2016, and were
transported to Chemical Waste Management of the Northwest in Arlington, Oregon.

e Liquids were contained in 68, 55-gallon drums. The drums were labeled with the accumulation date,
project name, well/boring number, contents, and the contractor point of contact. These nonhazardous
drums were picked up on January 13, 2017, and were transported to Chemical Waste Management
of the Northwest in Arlington, Oregon.

Manifests are provided in Appendix C.

General refuse and expended personal protective equipment were disposed of daily in JBER municipal
waste containers.
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3.7 Deviations from the Work Plan

The following deviations from the Work Plan (USAF, 2016a) occurred during implementation of Sl field
activities:

Monitoring wells CHD-1 and CHD-2 located in the Cherry Hill Ditch were moved approximately

76 feet southwest and 10 feet south of the original location, respectively, to provide safe access for
the drill rig. The original locations were at the bottom of a steep ravine. To allow soil sample
collection from the original locations in the open portions of the ditch, soil samples from CHD-1 and
CHD-2 were collected with a hand auger from 0 to 5 feet bgs at the original location. All soil recovered
from 0 to 5 feet bgs was homogenized in a decontaminated stainless steel bowl, and then a
1-kilogram subsample was collected from the homogenized material for PFAS analysis. These
changes were approved on July 20, 2016 (Halstead, 2016b).

Boring CHD-4 in Cherry Hill Ditch was moved approximately 515 feet to the southwest to provide
safe access for the drill rig. The original locations were located at the bottom of a steep ravine.
This change was approved on July 20, 2016 (Halstead, 2016b).

Initial monitoring well CHD-4 in the Cherry Hill Ditch was decommissioned, and a new monitoring
well CHD-4A was installed with a 20-foot-long screen. Due to the low recharge rates resulting from
silty lithology in the water-bearing zone at CHD-4A, the longer screen was installed to provide
greater opportunity to develop and sample the well without purging the screen interval dry.
Additionally, the well was installed with a thicker sand pack, and the sand pack was constructed with
20/40 sand instead of the 10/20 sand installed around the prepack screens in all other monitoring
well construction. This greater volume of finer-grained sand pack was intended to aid in
development of the well in the silty formation.

Groundwater was collected from monitoring well CHD-4A in the Cherry Hill Ditch following the low
permeability formation sampling protocol in SOP-12 using a peristaltic pump. A bladder pump was not
used to avoid pumping the well dry during sampling because of the pump and tubing volume of a
bladder pump.

Additional surface water and groundwater samples were collected from six locations at seeps at
LFO04 and ST037 in November 2016, with approval by email (Halstead, 2016a; Howard, 2016).
Seep location OU5SP-10 at ST037 was not sampled because the seep was frozen. Due to the nature
of the sampling points, water quality measurements were not collected. One FD was collected for
surface water (WCSW-02), and one MS/MSD was collected for groundwater (LFO4SP-02). Although
samples collected from five of the six locations are considered groundwater because groundwater
seeps through the bluff at these locations, the samples were collected in a similar manner to
surface water samples.

Groundwater and surface water samples were collected in a 250-milliliter bottle provided by the
laboratory, rather than a 1-liter bottle noted in Table 19-1 of the Work Plan.

3.8 Analytical Results

Soil, sediment, surface water, and groundwater analytical results from the 2016 Sls are summarized for
each of the AFFF areas and seep locations in Sections 3.7.1 through 3.7.27. PFOS and PFOA groundwater
and surface water data are compared to the EPA drinking water HAs and ADEC groundwater cleanup
levels; PFOS and PFOA soil and sediment data are compared to the EPA calculated RBSL and ADEC
MTGW and human health cleanup levels. PFBS groundwater and surface water data are compared to
the EPA tap water RSL; PFBS soil and sediment data are compared to the EPA residential RSL. Data
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validation followed the Level lll requirements outlined in Worksheet #36 of the Work Plan
(USAF, 2016a); 100 percent of the data were validated.

Boring logs are included in Appendix A. Sample receipt forms, laboratory data review checklists, and a
comprehensive DQE report are provided in Appendix B. The goal of the DQE is to demonstrate that a
sufficient number of representative samples was collected and that the resulting analytical data can be
used to support the decision-making process. Overall data precision and accuracy as measured by field
and laboratory QC indicators suggest that data are usable for project objectives.

A summary of soil analytical results is presented in Table 3-3, and PFOA/PFOS results are shown on
Figure 3-2. Detailed maps of PFOA/PFOS soil results are shown on Figures 3-3A to 3-3H.

A summary of sediment analytical results is presented in Table 3-4, and PFOA/PFOS results are shown on
Figure 3-2. Detailed maps of PFOA/PFOS results are shown on Figure 3-3H.

A summary of groundwater analytical results is presented in Table 3-5, and PFOA/PFOS results are
shown on Figure 3-4. Detailed maps of PFOA/PFOS results are shown on Figures 3-5A to 3-5I.

A summary of surface water analytical results is presented in Table 3-6, and PFOA/PFOS results are
shown on Figure 3-4. Detailed maps of PFOA/PFOS results are shown on Figures 3-5H to 3-5I.

All PFBS results are below EPA RSLs; the data are consequently not presented on the figures.

3.8.1 AFFF Area #1 - AT029 Ruff Road Fire Training Area

3.8.1.1 Soil Results

Soil boring AT029-1 was continuously logged to a depth of 15 feet bgs. From ground surface, AT029-1
encountered well-graded sands with gravel and well-graded gravels with sand, interbedded with a
2-foot-thick layer of silty sand from 5 to 7 feet bgs.

One soil sample from ground surface to 15 feet bgs was collected. PFBS was not detected in soil.
PFOA was detected in soil at concentrations below the EPA RBSL and ADEC cleanup levels. PFOS was
detected in soil at concentrations below the EPA RBSL and the ADEC human health cleanup level but
above the ADEC MTGW cleanup level.

3.8.1.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the west-northwest based on existing
potentiometric surface maps.

One groundwater sample was collected from 150 to 160 feet bgs in new monitoring well AT029-1. PFBS
and PFOS were not detected in groundwater. PFOA was detected in groundwater at concentrations
above the EPA HA but below the ADEC cleanup level.

3.8.2 AFFF Area #2 - ATO52 Landfill Fire Training Area

3.8.2.1 Soil Results

Soil boring AT052-1 was continuously logged to a depth of 15 feet bgs. From ground surface, AT052-1
encountered well-graded sands with gravel and well-graded gravels with sand.

One soil sample from ground surface to 15 feet bgs was collected. PFBS was not detected in soil. PFOA
and PFOS were detected in soil at concentrations below the EPA RBSLs and ADEC cleanup levels.
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3.8.2.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the west-southwest based on existing
potentiometric surface maps.

One groundwater sample was collected from 189.5 to 199.5 feet bgs in new monitoring well AT052-1.
PFBS was detected at concentrations below the RSL. Neither PFOA nor PFOS were detected in
groundwater.

3.8.3 AFFF Area #3 - Fire Station 4 (Building 654)

3.8.3.1 Soil Results

Soil boring FS4-1 was continuously logged to a depth of 15 feet bgs. From ground surface, FS4-1
encountered well-graded sands with gravel, with a 2.5-foot-thick layer of well-graded sands with silt
and gravel from 2.5 to 5 feet bgs.

One soil sample from ground surface to 15 feet bgs was collected. PFBS was not detected in soil.
PFOA and PFOS were detected at concentrations below the EPA RBSLs and ADEC cleanup levels.

3.8.3.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the north-northwest based on existing
potentiometric surface maps.

One groundwater sample was collected from 62 to 72 feet bgs in new monitoring well FS4-1. PFOS was
not detected in groundwater. PFOA was detected at concentrations below both the EPA HA and the
ADEC cleanup level, while PFBS was detected at a concentration below the EPA RSL.

3.84 AFFF Area #4 - Fire Station 5 (Building 48010)

3.8.4.1 Soil Results

Soil boring FS5-1 was continuously logged to a depth of 20 feet bgs. From ground surface, FS5-1
encountered primarily well-graded sands gravel and well-graded sands with gravel or silt. A layer of silty
sand was present from 3 to 6 feet bgs.

One soil sample from ground surface to 15 feet bgs was collected. PFBS was not detected. PFOA was
detected at concentrations below the EPA RBSL and ADEC cleanup levels. PFOS was detected at
concentrations below the EPA RBSL and ADEC human health cleanup level but above the ADEC MTGW
cleanup level.

3.8.4.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the north-northwest based on existing
potentiometric surface maps.

One groundwater sample was collected from 122.75 to 132.75 feet bgs. PFOS was not detected in
groundwater. PFOA was detected at concentrations below both the EPA HA and the ADEC cleanup level,
while PFBS was detected at a concentration below the EPA RSL.

3-8 NG012017110SANC



SECTION 3: FIELD ACTIVITIES AND ANALYTICAL PROTOCOL

3.8.5 AFFF Area #5 - SS044 (Building 35-752)

3.8.5.1 Soil Results

Soil boring SS044-1 was continuously logged to a depth of 15 feet bgs. From ground surface, SS044-1
encountered well-graded sands with gravel and silt to 1.5 feet bgs, silty sand with gravel from 1.5 to
5 feet bgs, and well-graded gravel with sand from 5 to 15 feet bgs.

One soil sample from 0.5 to 13 feet bgs was collected. PFBS was not detected in soil. PFOA and PFOS
were detected at concentrations below the EPA RBSLs and ADEC cleanup levels.

3.8.5.2 Groundwater Results

One permanent groundwater well was installed at SS044. The groundwater flow direction could not be
confirmed from this single well, but groundwater flow is thought to be to the west-northwest based on
existing potentiometric surface maps.

One groundwater sample was collected from 13 to 23 feet bgs in new monitoring well SS044-1.

PFBS was detected at concentrations below the EPA RSL. PFOA was detected at a concentration below
the EPA HA and the ADEC cleanup level. PFOS was detected at concentrations above the EPA HA but
below the ADEC cleanup level.

3.8.6 AFFF Area#6 - C-17 Debris Storage Yard

No soil borings were completed at the C17 Debris Storage Yard.

One existing monitoring well was sampled downgradient of the C-17 Debris Storage Yard.
The groundwater flow direction could not be confirmed from this single well, but groundwater flow
is thought to be to the south-southwest based on existing potentiometric surface maps.

One groundwater sample was collected from 29 to 39 feet bgs from existing monitoring well
OU3MW-02. PFBS was detected at a concentration below the EPA RSL. PFOA and PFOS were detected
at concentrations above the EPA HA and the ADEC cleanup level.

3.8.7 AFFF Area#/ - Current AFFF Spray Test Area

3.8.7.1 Soil Results

Soil boring CASTA-1 was continuously logged to a depth of 15 feet bgs. From ground surface, CASTA-1
encountered generally well-graded sands with gravel and well-graded gravels with sand. A thin layer of
silty sand was observed just below the ground surface.

One soil sample from ground surface to 15 feet bgs was collected. PFBS was detected at a concentration
below the EPA RSL. PFOA and PFOS were detected at concentrations below the EPA RBSLs and the ADEC
human health cleanup level, but above the ADEC MTGW cleanup level.

3.8.7.2 Groundwater Results

One permanent groundwater well was installed, and one existing monitoring well cross-gradient to the
AFFF area was sampled. The groundwater flow direction could not be confirmed from these two wells,
but groundwater flow is thought to be to the south-southwest based on existing potentiometric
surface maps.

Two groundwater samples were collected. One sample was collected from 15 to 25 feet bgs in

new monitoring well CASTA-1, and one sample was collected from 12 to 22 feet bgs in existing well
OU5MW-39. PFBS was detected at concentrations below the EPA RSL. PFOA and PFOS were detected
at concentrations above the EPA HA and the ADEC cleanup level in new well CASTA-1. In existing
well OUSMW-39, PFOA was detected at a concentration greater than the EPA HA but below the
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ADEC cleanup level, while PFOS was detected at a concentration above the EPA HA and the ADEC
cleanup level.

3.8.8 AFFF Area #8 - Corrosion Control Hangar (Building 6263)

3.8.8.1 Soil Results

Soil boring CCH-1 was continuously logged to a depth of 15 feet bgs. From ground surface, CCH-1

encountered a 2-foot layer of silty sand, and then generally encountered well-graded gravels with
silt and sand or with sand. An interbedded layer of poorly graded sands was observed from 13 to

14 feet bgs.

One soil sample was collected from ground surface to 15 feet bgs. PFBS was not detected in soil.
PFOA and PFOS were detected at concentrations below the EPA RBSLs and ADEC cleanup levels.

3.8.8.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the south-southwest based on existing
potentiometric surface maps.

One groundwater sample was collected from 33 to 43 feet bgs in new monitoring well CCH-1. PFBS was
detected in groundwater at the Corrosion Control Hangar at a concentration less than the EPA RSL.
PFOA and PFOS were detected at concentrations above the EPA HA and ADEC cleanup level.

3.8.9 AFFF Area #9 - Current Fire Training Area

3.8.9.1 Soil Results

Soil borings CFTA-1, CFTA-2, and CFTA-3 were each continuously logged to a depth of 15 feet bgs. From
ground surface, CFTA-1 encountered well-graded sands with gravel to 15 feet bgs. CFTA-2 encountered
1 foot of lean clay with sand and gravel, transitioning to well-graded sand with silt and gravel from 1 to
15 feet bgs. CFTA-3 encountered silty sand with gravel from ground surface to 15 feet bgs.

Three soil samples from ground surface to 15 feet bgs were collected. PFBS was detected at a
concentration below the EPA RBSL in boring CFTA-1, and was not detected in soil at CFTA-2 or CFTA-3.
PFOA was detected at a concentration below the EPA RBSL and ADEC human health cleanup level but
above the ADEC MTGW cleanup level in CFTA-1, and was detected at concentrations below the EPA
RBSL and ADEC cleanup levels in CFTA-2 and CFTA-3. PFOS was detected at a concentration below the
EPA RBSL and ADEC human health cleanup level but above the ADEC MTGW cleanup level in CFTA-1 and
CFTA-3, and was detected at concentrations below the EPA RBSL and ADEC cleanup levels in CFTA-2.

3.8.9.2 Groundwater Results

Three permanent groundwater wells were installed. Based on the groundwater elevations measured
during the SI, groundwater flow is to the west-northwest towards the Knik Arm.

Three groundwater samples were collected from 70 to 80 feet bgs, from 71 to 81 feet bgs, and from

69 to 79 feet bgs at new monitoring wells CFTA-1, CFTA-2, and CFTA-3, respectively. PFBS was detected
in all three samples at concentrations below the EPA RSL. PFOA and PFOS were not detected in
groundwater at CFTA-1 or CFTA-3. At CFTA-2, PFOA was detected at a concentration above the EPA HA
and the ADEC cleanup level, while PFOS was detected at a concentration above the EPA HA but below
the ADEC cleanup level.
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3.8.10 AFFF Area #10 - Cherry Hill Ditch

3.8.10.1 Soil Results

Soil borings CHD-1 and CHD-2 were logged from hollow stem auger cuttings to a total depth of 21 feet
bgs. CHD-3 was continuously logged to a depth of 15 feet bgs, while CHD-4a was logged from hollow
stem auger cuttings to a depth of 29 feet bgs. From ground surface, CHD-1 encountered well-graded
sands with gravel and well-graded sands with some surficial organic soil. CHD-2 encountered silty sands
with gravel to 6 feet bgs and well-graded sands below 6 feet bgs. CHD-3 encountered surficial organic
soils, and then intermittent layers of gravely silt with sand, well-graded gravels, and silty gravels with
sand and silty sands with gravel to 10 feet bgs, followed by well-graded sands below 10 feet bgs.
CHD-4a encountered silty sands and silty sands with gravel to 3.5 feet bgs, and silt below 3.5 feet bgs.

Four soil samples were collected at the Cherry Hill Ditch AFFF area. Boring CHD-1 was sampled from

0 to 5 feet bgs; CHD-2 was sampled from 0 to 4.5 feet bgs; CHD-3 was sampled from 0 to 1 foot bgs;
and CHD-4 was sampled from 0 to 2 feet bgs. PFBS was not detected in soil at the Cherry Hill Ditch AFFF
area. PFOA was detected at concentrations below the EPA RBSL and ADEC cleanup levels in all

Cherry Hill Ditch soil samples. PFOS was detected at concentrations below the EPA RBSL and ADEC
human health cleanup level, but above the ADEC MTGW cleanup level at locations CHD-1, CHD-2, and
CHD-4. PFOS was detected at a concentration below the EPA RBSL and ADEC cleanup levels in CHD-3.

3.8.10.2 Sediment Results

One sediment sample was collected. PFBS and PFOS were not detected in the Cherry Hill Ditch sediment
sample. PFOA was detected at a concentration below the EPA RBSL and ADEC soil cleanup levels.

3.8.10.3 Groundwater Results

Four permanent groundwater wells were installed. Based on groundwater elevations measured during
the SI, groundwater flow is to the west-southwest following the ground surface contours towards CHD-
4A, which is approximately 100 feet lower than CHD-1, -2 and -3.

Four groundwater samples were collected from the new monitoring wells. Sample depths for CHD-1,
CHD-2, CHD-3, and CHD-4 were 10 to 20 feet bgs, 10 to 20 feet bgs, 7 to 17 feet bgs, and 8.6 to 28.6 feet
bgs, respectively. PFBS was detected at concentrations below the EPA RSL at locations CHD-1, CHD-2,
and CHD-3; PFBS was not detected in groundwater at CHD-4. PFOA was detected at a concentration
below the EPA HA and the ADEC cleanup level in groundwater at CHD-1; PFOA was detected at a
concentration above the EPA HA but below the ADEC cleanup level at CHD-2 and CHD-3. PFOS was
detected at concentrations above the EPA HA but below the ADEC cleanup level at CHD-1, CHD-2, and
CHD-3. Neither PFOS nor PFOA were detected in groundwater at CHD-4.

3.8.10.4 Surface Water Results

One surface water sample was collected, co-located with the sediment sample. PFOA was detected at a
concentration above the EPA HA but below the ADEC groundwater cleanup level. PFOS was detected at
a concentration above both the EPA HA and the ADEC cleanup level.

3.8.11 AFFF Area #11 - E3/ Airborne Warning and Control System (AWACS) Crash
Location

One permanent groundwater well was installed at the E3/AWACS Crash Location AFFF area. The
groundwater flow direction could not be confirmed from this single well, but groundwater flow is
thought to be to the west.
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3.8.11.1 Soil Results

Soil boring E3-1 was logged from auger cuttings to a depth of 15 feet bgs, and was continuously logged
from 15 to 30 feet bgs. From ground surface, E3-1 encountered fill material to 15 feet bgs; native
material below 15 feet bgs consisted of silt, gravelly silt, and silty gravel.

One soil sample from 15 to 30 feet bgs was collected at the E3/AWACS Crash Location. PFBS and
PFOA were not detected in soil at the E3/AWACS Crash Location AFFF area. PFOS was detected at a
concentration below the EPA RBSL and ADEC cleanup levels.

3.8.11.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the west based on existing
potentiometric surface maps.

One groundwater sample was collected from 82 to 92 feet bgs in new monitoring well E3-1, and was
analyzed using method WC-LS-0025 (Method 537 Modified). None of the PFAS compounds were
detected in groundwater at the E3/AWACS Crash Location AFFF area.

3.8.12 AFFF Area #12 - Former AFFF Spray Test Area

3.8.12.1 Soil Results

Soil boring FASTA-1 was continuously logged to a depth of 15 feet bgs. From ground surface, FASTA-1
encountered primarily well-graded sands with gravel or with silt and gravel and well-graded gravels with
sand to 13 feet bgs, and silt from 13 to 15 feet bgs.

One soil sample from ground surface to 15 feet bgs was collected. PFBS was not detected in soil at the
Former AFFF Spray Test Area. PFOA was detected at concentrations below the EPA RBSL and ADEC
cleanup levels. PFOS was detected at concentrations below the EPA RBSL and ADEC human health
cleanup level but above the ADEC MTGW cleanup level.

3.8.12.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the south-southwest based on existing
potentiometric surface maps.

One groundwater sample was collected from 24 to 34 feet bgs in new monitoring well FASTA-1.
PFBS was detected in groundwater at a concentration below the EPA RSL. PFOA and PFOS were
detected at concentrations above the EPA HA and the ADEC cleanup level.

3.8.13 AFFF Area #13 - Fire Station 1 (Building 11415)

3.8.13.1 Soil Results

Soil boring FS1-1 was continuously logged to a depth of 15 feet bgs. From ground surface, FS1-1
encountered primarily well-graded sands with gravel and well-graded gravels with sand, with an
interbedded layer of silt with sand from 1 to 2 feet bgs.

One soil sample from ground surface to 15 feet bgs was collected. PFBS was detected at a concentration
below the EPA RSL. PFOA was detected at a concentration below the EPA RBSL and ADEC human health
cleanup level but above the ADEC MTGW cleanup level. PFOS was detected at a concentration above
the EPA RBSL and ADEC cleanup levels.
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3.8.13.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the south-southwest based on existing
potentiometric surface maps.

One groundwater sample was collected from 24 to 34 feet bgs in new monitoring well FS1-1. PFBS was
detected at a concentration below the EPA RSL. PFOA and PFOS were detected at concentrations above
the EPA HA and ADEC cleanup levels.

3.8.14 AFFF Area #14 - Fire Station 6 (Building 16673)

3.8.14.1 Soil Results

Soil boring FS6-1 was continuously logged to a depth of 15 feet bgs. From ground surface, FS6-1
encountered surficial organic soils, followed by well-graded sands with gravel to 15 feet bgs.

One soil sample from ground surface to 15 feet bgs was collected. PFBS was not detected in soil at
Fire Station 6. PFOA was detected at concentrations below the EPA RBSL and ADEC cleanup levels.
PFOS was detected at concentrations below the EPA RBSL and ADEC human health cleanup level but
above the ADEC MTGW cleanup level.

3.8.14.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the west based on existing
potentiometric surface maps.

One groundwater sample was collected from 51.4 to 61.4 feet bgs in new monitoring well FS6-1.
PFBS was not detected in groundwater at Fire Station 6. PFOA was detected at a concentration below
the EPA HA and the ADEC cleanup level. PFOS was detected at a concentration above the EPA HA and
the ADEC Cleanup level.

3.8.15 AFFF Area #15 - Fire Station 7 (Building 14431)

3.8.15.1 Soil Results

Soil boring FS7-1 was continuously logged to a depth of 15 feet bgs. From ground surface, FS7-1
encountered primarily well-graded sands with gravel and well-graded gravels with sand, interbedded
with a 1-foot layer of sandy silt from 6 to 7 feet bgs.

One soil sample from ground surface to 15 feet bgs was collected. PFBS was not detected in soil at
Fire Station 7. PFOA was detected at concentrations below the EPA RBSL and ADEC cleanup levels.
PFOS was detected at concentrations below the EPA RBSL and ADEC human health cleanup level but
above the ADEC MTGW cleanup level.

3.8.15.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the south-southwest based on existing
potentiometric surface maps.

One groundwater sample was collected from 30.6 to 40.6 feet bgs in new monitoring well FS7-1.
PFBS was detected at a concentration below the EPA RSL. PFOA and PFOS were detected concentrations
above the EPA HA and ADEC cleanup level.
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3.8.16 AFFF Area #16 - Fire Suppression Foam Storage (Building 6210)

3.8.16.1 Soil Results

Soil boring FSFS-1 was continuously logged to a depth of 15 feet bgs. From ground surface, FSFS-1
encountered silty sands to 1 foot bgs, and then well-graded gravels with sand and well-graded sands
with gravel.

One soil sample from ground surface to 15 feet bgs was collected. PFBS was detected at a concentration
below the EPA RSL. PFOA was detected at concentrations below the EPA RBSL and ADEC human health
cleanup level but above the ADEC MTGW cleanup level. PFOS was detected at concentrations below the
EPA RBSL and ADEC cleanup levels.

3.8.16.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the south-southwest based on existing
potentiometric surface maps.

One groundwater sample was collected from 30 to 40 feet bgs in new monitoring well FSFS-1. PFBS was
detected at a concentration below the EPA RSL. PFOA and PFOS were detected at concentrations above
the EPA HA and ADEC cleanup level.

3.8.17 AFFFArea#1/-FT023 Fire Training Area

No soil borings were completed at FT023, so lithology could not be confirmed.

One existing monitoring well was sampled. The groundwater flow direction could not be confirmed from
this single well, but groundwater flow is thought to be to the south-southwest based on existing
potentiometric surface maps.

One groundwater sample was collected from 40 to 50 feet bgs in existing monitoring well FP-56.
PFBS and PFOS were not detected in groundwater at FT023. PFOA was detected at concentrations
below the EPA HA and ADEC cleanup level.

3.8.18 AFFF Area #18 - Hangar 5 (Building 7309) AFFF Spray Test Area

3.8.18.1 Soil Results

Soil boring H5-1 was continuously logged to a depth of 15 feet bgs. From ground surface, H5-1
encountered primarily well-graded gravels with sand and silty gravel, with an interbedded layer of
poorly graded gravels with sand and poorly graded sand from 10 to 14 feet bgs.

One soil sample from ground surface to 15 feet bgs was collected. PFBS was detected at a concentration
below the EPA RSL. PFOA was detected at a concentration below the EPA RBSL and ADEC cleanup levels.
PFOS was detected at concentrations below EPA RBSL and ADEC human health cleanup level but above
the ADEC MTGW cleanup level.

3.8.18.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the south-southwest based on existing
potentiometric surface maps.

One groundwater sample was collected from 27 to 37 feet bgs in new monitoring well H5-1. PFBS was
detected at a concentration below the EPA RSL. PFOA and PFOS were detected at concentrations above
the EPA HA and the ADEC cleanup level.
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3.8.19 AFFF Area #19 - Hangar 6 (Building 9311)

3.8.19.1 Soil Results

Soil boring H6-1 was continuously logged to a depth of 15 feet bgs. From ground surface, H6-1
encountered well-graded sands with silt, interbedded with a 6-inch layer of poorly graded sand from
13 to 13.5 feet bgs.

One soil sample was collected from ground surface to 15 feet bgs. PFBS was not detected in soil.
PFOA and PFOS were detected at concentrations below the EPA RBSLs and ADEC cleanup levels.

3.8.19.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the south-southwest based on existing
potentiometric surface maps.

One groundwater sample was collected from 14 to 24 feet bgs in new monitoring well H6-1. PFBS was
detected at a concentration below the EPA RSL. PFOA was detected at a concentration above the EPA
HA but below the ADEC cleanup level. PFOS was detected at a concentration above the EPA HA and the
ADEC cleanup level.

3.8.20 AFFF Area #20 - Hangar 8 (Building 14410)

3.8.20.1 Soil Results

Soil boring H8-1 was continuously logged to a depth of 15 feet bgs. From ground surface, H8-1
encountered well-graded sands and well-graded sands with gravel.

One soil sample from ground surface to 15 feet bgs was collected. PFBS and PFOA were not detected in
soil. PFOS was detected at concentrations below the EPA RBSL and ADEC cleanup levels.

3.8.20.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the south-southwest based on existing
potentiometric surface maps.

One groundwater sample was collected from 34.5 to 44.5 feet bgs in new monitoring well H8-1.

PFBS was detected at concentrations below the EPA RSL. PFOA was detected at concentrations below
the EPA HA and ADEC cleanup level. PFOS was detected at concentrations above the EPA HA but below
the ADEC cleanup level.

3.8.21 AFFF Area #21 - Hangar 10 (Building 15455)

3.8.21.1 Soil Results

Soil boring H10-1 was continuously logged to a depth of 15 feet bgs. From ground surface, H10-1
encountered well-graded gravels with sand and well-graded sands with gravel.

One soil sample from ground surface to 15 feet bgs was collected. PFBS was detected at a concentration
below the EPA RSL. PFOA was detected at a concentration below the EPA RBSL and ADEC cleanup levels.
PFOS was not detected in soils at Hangar 10.

3.8.21.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the south-southwest based on existing
potentiometric surface maps.
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One groundwater sample was collected from 30 to 40 feet bgs in new monitoring well H10-1. PFBS was
detected at concentrations below the EPA RSL. PFOA and PFOS were detected at concentrations above
the EPA HA but below the ADEC cleanup level.

3.8.22 AFFF Area #22 - Hangar 16 (Building 15658)

3.8.22.1 Soil Results

Soil boring H16-1 was continuously logged to a depth of 15 feet bgs. From ground surface, H16-1
encountered primarily well-graded sands, well-graded sands with gravel, and well-graded gravels with
sand, with surficial organic soils and an interbedded layer of sandy silt from 1.25 to 3.5 feet bgs.

One soil sample from ground surface to 15 feet bgs was collected. PFBS and PFOA were not detected in
soil. PFOS was detected at a concentration below the EPA RBSL and ADEC cleanup levels.

3.8.22.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the west based on existing
potentiometric surface maps.

One groundwater sample was collected from 47 to 57 feet bgs in new monitoring well H16-1. PFBS was
detected at a concentration below the EPA RSL. PFOA was detected at a concentration below the EPA
HA and ADEC cleanup level. PFOS was detected at a concentration above the EPA HA but below the
ADEC cleanup level.

3.8.23 AFFF Area #23 - Hangar 17 (Building 16670)

3.8.23.1 Soil Results

Soil boring H17-1 was continuously logged to a depth of 15 feet bgs. From ground surface, H17-1
encountered well-graded sands and well-graded gravels with sand to 2.5 feet bgs. Below these surficial
soils, layers of silty gravel, sandy silt, and silty gravels with sand were encountered.

One soil sample from ground surface to 15 feet bgs was collected. PFBS was not detected in soil.

PFOA was detected at concentrations below the EPA RBSL and ADEC cleanup levels. PFOS was detected
at concentrations below EPA RBSL and the ADEC human health cleanup level but above the ADEC MTGW
cleanup level.

3.8.23.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the west based on existing
potentiometric surface maps.

One groundwater sample was collected from 47 to 57 feet bgs in new monitoring well H17-1. PFBS was
detected at a concentration below the EPA RSL. PFOA was detected at a concentration below the EPA
HA and ADEC cleanup level. PFOS was detected at a concentration above the EPA HA but below the
ADEC cleanup level.

3.8.24 AFFF Area #24 - Hangar 18 (Building 17470)

3.8.24.1 Soil Results

Soil boring H18-1 was continuously logged to a depth of 15 feet bgs. From ground surface, H18-1
encountered primarily well-graded sands and well-graded sands with gravel, with surficial organic soil
and silty gravel to 3.5 feet bgs and an interbedded sandy silt layer from a 0.5-foot layer of sandy silt
from 11.5 to 12 feet bgs.
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SECTION 3: FIELD ACTIVITIES AND ANALYTICAL PROTOCOL

One soil sample from ground surface to 15 feet bgs was collected. PFBS was not detected in soil.

PFOA was detected at concentrations below the EPA RBSL and ADEC cleanup levels. PFOS was detected
at concentrations below EPA RBSL and ADEC human health cleanup level but above the ADEC MTGW
cleanup level.

3.8.24.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the west-southwest based on existing
potentiometric surface maps.

One groundwater sample was collected from 36 to 46 feet bgs in new monitoring well H18-1. PFBS was
detected at a concentration below the EPA RSL. PFOA was detected at a concentration above the EPA
HA but below the ADEC cleanup level. PFOS was detected at a concentration above the EPA HA and the
ADEC cleanup level.

3.8.25 AFFF Area #25 - SS108 C-17 Crash Site

3.8.25.1 Soil Results

Soil boring SS108-1 was continuously logged to a depth of 15 feet bgs. From ground surface, SS108-1
encountered primarily well-graded sands with gravel and well-graded gravels, with interbedded thin
layers of poorly graded sand, silty sand, and sandy silt with gravel.

One soil sample from ground surface to 15 feet bgs was collected. PFBS and PFOA were not detected in
soil. PFOS was detected at a concentration below the EPA RBSL and ADEC cleanup levels.

3.8.25.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the west based on existing
potentiometric surface maps.

One groundwater sample was collected from 71 to 81 feet bgs in new monitoring well S5108-1.
PFBS was detected at a concentration below the EPA RSL. PFOA was detected at a concentration
below the EPA HA and ADEC cleanup level. PFOS was not detected in groundwater.

3.8.26 AFFF Area #26 - UC-35A Cessna Crash Location

3.8.26.1 Soil Results

Soil boring UC35A-1 was continuously logged to a depth of 15 feet bgs. From ground surface, UC35A-1
encountered fill to 1 foot bgs, followed by well-graded sands with gravel and well-graded gravels with
sand.

One soil sample from ground surface to 15 feet bgs was collected. PFBS and PFOA were not detected in
soil. PFOS was detected at a concentration below the EPA RBSL and the ADEC cleanup levels.

3.8.26.2 Groundwater Results

One permanent groundwater well was installed. The groundwater flow direction could not be confirmed
from this single well, but groundwater flow is thought to be to the south-southwest based on existing
potentiometric surface maps.

One groundwater sample was collected from 30 to 40 feet bgs in new monitoring well UC35A-1.
PFBS was detected at a concentration below the EPA RSL. PFOA and PFOS were detected at
concentrations above the EPA HA but below the ADEC cleanup level.
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SECTION 3: FIELD ACTIVITIES AND ANALYTICAL PROTOCOL

3.8.27 Seep Locations

The results of samples collected from seep locations are as follows. No soil borings were installed at the
seeps; therefore, no soil samples were collected or analyzed.

3.8.27.1 LFOO4

One groundwater sample was collected from a surface seep. The groundwater flow direction could
not be confirmed from this single sample location, but groundwater flow is thought to be to the
west-northwest based on existing potentiometric surface maps.

PFBS was detected at a concentration below the EPA RSL. PFOA was detected at a concentration below
the EPA HA and the ADEC cleanup level. PFOS was detected at a concentration above the EPA HA and
the ADEC cleanup level.

3.8.27.2 STO37

Four groundwater samples were collected from four surface seeps, and one surface water sample was
collected from a surface water location. The groundwater flow direction could not be confirmed from
these daylighting seeps, but the groundwater flow direction is thought to be to the southwest based on
existing potentiometric surface maps.

3.8.27.3 Groundwater Results

Four groundwater samples were collected from surface seeps OU5SP-01, OU55P-02, OU5CP-02,

and OU5SP-11. PFBS was detected at concentrations below the EPA RSL. PFOA was detected at
concentrations above the EPA HA but below the ADEC cleanup level at OU5SP-01, OU5SP-02, and
OUS5CP-02, and at a concentration above the EPA HA and the ADEC cleanup level at OU5SP-11.

PFOS was detected at a concentration below the EPA HA and ADEC cleanup levels at OU5SP-01, above
the EPA HA but below the ADEC cleanup level at OU5SP-02 and OU5CP-02, and above the EPA HA and
ADEC cleanup level at OU5SP-11.

3.8.27.4 Surface Water Results

One surface water sample was collected from surface water location WCSW-02 at STO37. PFBS was
detected at a concentration below the EPA RSL. PFOA and PFOS were detected at concentrations above
the EPA HA and the ADEC groundwater cleanup level.
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SECTION 4

Migration/Exposure Pathways and Targets

PFAs were released to soil, sediment, surface water, and groundwater at JBER through fire training,
unplanned releases, and fire suppression testing and training. Laboratory analyses conducted as part of
the Sls included 12 per- and polyfluorinated compounds, including the following three PFAS compounds:

e PFBS
e PFOA
e PFOS

PFAS analytes were all detected at least once in soil and at least once in groundwater. Much of the
mass of PFAS released in AFFF is expected to accumulate at or near the point of release near the ground
surface, with only the more mobile compounds migrating through the soil column and to the water
table. These more mobile compounds may be present in the release area, or they may be created after
the release by conversion of precursor compounds to detectable compounds by biological activity.

Note that the compounds analyzed are biased to mobile compounds since the Unregulated Contaminant
Monitoring Regulation 3 list compounds were listed because they were detected in water (EPA, 2012);
and the two fluorotelomer sulfonates are included because they are also commonly detected in
groundwater at AFFF areas. The subsurface geology at JBER, which primarily consists of sands and
gravels, may contribute to the widespread detection of these compounds in groundwater because it
may not retain contaminants as readily as more fine-grained soils.

4.1  Soil (Surface and Subsurface) and Sediment Exposure
Pathway

Twenty-nine primary soil samples and four FDs were collected from 29 soil borings within 24 of the
26 AFFF areas. Soil samples were not collected from C-17 Debris Storage Yard and FT023. PFOS and
PFOA were not detected above screening levels in soil from the following 11 AFFF areas: AT052
(AT052-1), Fire Station 4 (FS4-1), SS044 (SS044-1), Corrosion Control Hangar (CCH-1 [primary and
duplicate]), E3/AWACS Crash Location (E3-1), Hangar 6 (H6-1), Hangar 8 (H8-1), Hangar 10 (H10-1),
Hangar 16 (H16-1), SS108 C-17 Crash Location (S5108-1), and the UC35A Cessna Crash Location
(UC35A-1).

PFOA and/or PFOS concentrations were detected above the ADEC MTGW cleanup levels in 13 of the
24 AFFF areas, and PFOS was detected above the EPA RBSL and human health soil cleanup level in
one soil sample from Fire Station 1 (FS1-1). PFOS and PFOA were detected at concentrations up to
8.9 and 0.025 mg/kg, respectively, at FS1-1.

Two sediment samples (one primary and one FD) were collected from one location in the
downgradient-most open segment of the Cherry Hill Ditch (CHD-SD01). PFOS and PFOA were not
detected above the EPA RBSLs or the ADEC cleanup levels.

PFAS were likely released to soil at concentrations posing potential risks to groundwater. Concentrations
in soil are highest in the samples associated with Fire Station 1 (PFOS at 8.9) mg/kg), which are above
the human health cleanup level. However, these highest soil concentrations do not coincide with the
highest concentrations of PFAS in groundwater, which were detected at Fire Station 7 (PFOs at 24 pg/L),
an order of magnitude higher than groundwater concentrations at Fire Station 1 (PFOS at 2.9 J ug/L).
Fire Station 1 is located downgradient from Fire Station 7.
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4.2  Groundwater Migration Pathway

Thirty-seven primary groundwater samples and five FD samples were collected from 29 new monitoring
wells, three existing monitoring wells, and five seep locations. PFOS and PFOA were not detected above
screening levels in groundwater from the following six of 26 AFFF areas: AT052, Fire Station 4,

Fire Station 5, E3/AWACS Crash Location, FT023 Fire Training Area, and SS108 C-17 Crash Location.
PFAS were also not detected above screening levels in selected wells within the Current Fire Training
Area (CFTA-1 and CFTA-3) and Cherry Hill Ditch near the Base boundary (CHD-4A). These wells are
screened at the shallowest depth that groundwater was encountered, with the top of screen depths
ranging from 10.2 to 188.4 feet bgs because the depth to groundwater varies greatly across JBER.

PFOS and/or PFOA were detected above the EPA HA (0.07 pg/L) in groundwater from 20 AFFF areas

(23 of 32 wells), and above the ADEC cleanup level (0.40 pg/L) in groundwater from 12 AFFF areas.

The AFFF area with the highest concentrations of PFAS is Fire Station 7. PFOS was detected at an
estimated concentration of 24 pg/L, and PFOA was detected at 5.1 pg/L. The AFFF area with the second
highest concentrations of PFAS is Hangar 18, upgradient of Fire Station 7, with PFOS detected at 8.1 ug/L
and PFOA detected at 0.23 pg/L (H18-1). The AFFF area with the third highest PFAS concentrations is the
C-17 Debris Storage Yard, downgradient of Fire Station 7, with PFOS detected at an estimated
concentration of 6.4 J ug/L and PFOA at 0.86 J pug/L (OU3MW-02). PFOS and PFOA were detected in
groundwater at Cherry Hill Ditch monitoring well CHD-1, located approximately 4,700 feet upgradient of
CHD-4A, at concentrations of 0.24 and 0.047 pg/L, respectively.

PFAS were detected at concentrations above the EPA HA at all five seep locations and above the ADEC
cleanup level at OU5SP-11 and LFO4SP-02. The highest concentrations of PFOS and PFOA were detected
at OU5SP-11 at concentrations of 5 and 2.1 pg/L, respectively. PFOS and PFOA were detected at
LFO4SP-02 at concentrations of 0.42 and 0.39 ug/L, respectively.

PFAS were likely released to groundwater in these areas through fire training, unplanned releases,
extinguishing fires, or AFFF system testing. The areas with the highest concentrations are Fire Station 7,
Hangar 18 (approximately 2,200 feet upgradient of Fire Station 7), and C-17 Debris Storage Yard
(approximately 8,300 feet downgradient of Fire Station 7) located at JBER-E. It is unknown whether
upgradient AFFF areas are potentially impacting groundwater in downgradient AFFF areas or whether
each AFFF area represents a separate affected area.

Groundwater at JBER is used as a backup drinking water source, and PFAS are present in groundwater
above screening levels. None of the four JBER-R water supply wells and 12 of the 17 JBER-E water supply
wells are located downgradient of the AFFF areas based on our current understanding of groundwater
flow directions. Five JBER-E backup water supply wells are located downgradient of the AFFF areas
based on our current understanding of groundwater flow directions. One well (Well 2) is located
downgradient of the C-17 Debris Storage Yard, but it is screened in the deeper confined aquifer and is
unlikely to be affected by the PFAS detected above screening levels in the shallow aquifer at the AFFF
area because of the presence of a confining unit between the deeper and shallow aquifers. Wells 7, 24,
59, and 55 are also screened in the deep aquifer downgradient of the E3/AWACS Crash Location and
SS108 C-17 Crash Location AFFF areas. As part of a separate effort from this SI, 18 water supply wells
were sampled. Raw (pre-treatment) samples were collected at 16 of the wells and treated samples were
collected at 14 of the wells. PFBS, PFOA, and PFOS were not detected in any of the 30 water supply well
samples (Aide, 2016).
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4.3 Surface Water Migration Pathway

Two surface water samples (primary and FD) were collected from one location in the downgradient-most
open portion of the Cherry Hill Ditch (CHD-SWO01), co-located with sediment sample location CHD-SDO1
and approximately 300 feet upgradient from the western Base boundary. Two surface water samples
(primary and FD) were also collected from one location within the Wetland Treatment Cell at STO37
(WCSW-02). PFOS was detected above the EPA HA and the ADEC cleanup level at both locations, with
concentrations up to an estimated 4.9 pg/L (WCSW-02). PFOA was detected above the EPA HA and the
ADEC cleanup level at one location, with concentrations up to 2.7 pg/L (WCSW-02).

Cherry Hill Ditch flows out the western side of the Base into the Knik Arm of the Cook Inlet. Data indicate
that PFAS impacts to surface water likely originate from contaminated runoff. The ditch receives
overland runoff from sheet flow and minor drainage channels from the flightline and most of the main
JBER -E area, including the majority of the AFFF areas investigated on JBER-E. In addition to overland
runoff, shallow groundwater could potentially be discharging into the ditch. PFASs were detected in
groundwater at monitoring wells located near the upgradient open sections of the Cherry Hill Ditch
(CHD-1, CHD-2, and CHD-3). A better understanding of the groundwater-surface water interaction is
required to assess the potential impact from groundwater on Cherry Hill Ditch.

Data indicate that ST037 and LFO04 seeps, located at the southern and southwestern Base boundaries,
have been impacted by PFASs in groundwater and may be migrating offbase in groundwater and surface
water. At ST037, depth to water above the bluff is approximately 30 feet bgs; and at the base of the
bluff, the depth to water varies from about 0 to 8 feet bgs. At LFO04, the shallow aquifer and the deeper
aquifer from about 70 to 110 feet bgs discharge as seeps along the bluff face. A better understanding of
the fate of groundwater from upgradient AFFF areas is required to assess the impacts from
contaminants in groundwater.
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SECTION 5

Summary and Conclusions

SIs were completed for 26 AFFF areas based on known or suspected releases of AFFF as documented in
the Preliminary Assessment (AFCEC, 2015), and additional surface water and groundwater sampling of
two seep locations near the Base boundaries was completed. Soil, sediment, groundwater, and surface
water were sampled as specified in Section 3. All samples were analyzed for PFAS using method WS-LC-
0025 (Method 537 Modified). Analytical results were compared with screening levels provided in
Section 1.1.

Table 5-1 presents a summary of the PFBS, PFOA, and PFOS results for each media at the AFFF areas.

Conclusions for this Sl at JBER are as follows:

e PFBS was not detected in any media above screening levels.

e PFOS and PFOA were not detected above screening levels in soil at the following 11 AFFF areas:

AT052

Fire Station 4

SS044

Corrosion Control Hangar
E3/AWACs Crash Location
Hangar 6

Hangar 8

Hangar 10

Hangar 16

SS108 C-17 Crash Location
UC-35A Cessna Crash Location

e PFOS and/or PFOA were detected in soil at concentrations above the ADEC MTGW cleanup levels at
the following 13 AFFF areas:

AT029

Fire Station 5

Current AFFF Spray Test Area
Current Fire Training Area
Cherry Hill Ditch

Former AFFF Spray Test Area
Fire Station 1

Fire Station 6

Fire Station 7

Fire Suppression Foam Storage
Hangar 5

Hangar 17

Hangar 18

e PFOS was detected in soil at concentrations above the ADEC human health cleanup level and EPA
RBSL at Fire Station 1.

e PFAS were not detected above screening levels in sediment in the downgradient-most open
segment of Cherry Hill Ditch, but were detected at concentrations above screening levels in surface
water collected from the same location, approximately 300 feet upgradient from the Base
boundary.
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e Cherry Hill Ditch does not appear to be a primary source of PFAS contamination. Impacts to the
ditch are likely a result of overland flow from upgradient AFFF areas.

e PFAS were not detected at concentrations above the screening levels in groundwater at the
following six AFFF areas:

— ATO052 Landfill Fire Training Area
— Fire Station 4

— Fire Station 5

— E3/AWACS Crash Location

— FT023 Fire Training Area

— SS108 C-17 Crash Location

e PFAS were detected in groundwater at concentrations above the EPA HAs at the following 20 AFFF
areas:

- ATO029

— 55044

— C-17 Debris Storage Yard

— Current AFFF Spray Test Area
— Corrosion Control Hangar

— Current Fire Training Area

— Cherry Hill Ditch

— Former AFFF Spray Test Area

— Fire Station 1

— Fire Station 6

— Fire Station 7

— Fire Suppression Foam Storage
— Hangar 5 Former AFFF Spray Test Area
— Hangar 6

— Hangar 8

— Hangar 10

— Hangar 16

— Hangar 17

— Hangar 18

— UC35A Cessna Crash Location

e PFOA and/or PFOS were detected in groundwater at concentrations above the ADEC cleanup level at
the following 12 AFFF areas:

— C-17 Debris Storage Yard

— Current AFFF Spray Test Area
— Corrosion Control Hangar

— Current Fire Training Area

— Former AFFF Spray Test Area

— Fire Station 1

— Fire Station 6

— Fire Station 7

—  Fire Suppression Foam Storage
— Hangar 5 Former AFFF Spray Test Area
— Hangar 6

— Hangar 18
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e Data indicate that STO37 and LFO04 seeps, located at the southern and southwestern Base
boundaries, have been impacted by PFAS in groundwater and may be migrating offbase in
groundwater and surface water.

e No further action is required for the following four AFFF areas: AT052, Fire Station 4, E3/AWACS
Crash Location, and SS108. PFAS were not detected in groundwater at concentrations above the
screening levels or in soil at concentrations above ADEC MTGW soil cleanup levels or other, less
stringent soil screening criteria.
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Table 1-1. Regulatory Screening Levels

Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

EPA Screening Levels

ADEC Cleanup Levels

RSL?® Risk-based HA “¢ Groundwater &
Chemical RSL® (ng/L) (RBSL) ® (ng/L) HH® mTGwW (ng/L)
Abstract (mg/kg) (groundwater/ (mg/kg) (groundwater/ (mg/kg) (mg/kg) (groundwater/
Analyte Number (soil/sediment) surface water) (soil/sediment) surface water) | (soil/sediment) (soil/sediment) surface water)
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 NA NA 1.26 0.07 1.6 0.003 0.40
Perfluorooctanoic acid (PFOA) 335-67-1 NA NA 1.26 0.07 1.6 0.0017 0.40
Perfluorobutanesulfonic acid (PFBS) 375-73-5 1,600 380 NA NA NA NA NA

® EPA. 2016c. Regional Screening Levels. May. (https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may- 2016)

® EPA risk-based screening levels calculated using the EPA Regional Screening Level calculator (https://epa-prgs.ornl.gov/cgi- bin/chemicals/cs| search).

 EPA. 2016a. “Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS).” May. and EPA. 2016b. “Drinking Water Health Advisory for Perfluorooctanoic Acid (PFOA).” May.
4 When both PFOA and PFOS are both present, the combined concentrations of PFOA and PFOS should be compared with the drinking water Health Advisory level.

€ Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Under-40-inch Zone Human Health Soil Cleanup Level. November.

f Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Migration-to-Groundwater Soil Cleanup Level. November.
& Alaska Department of Environment and Conservation. 2016. Table C Groundwater Cleanup Level. November.

Notes:

pg/L = microgram(s) per liter

ADEC = Alaska Department of Environmental Conservation
EPA = United States Environmental Protection Agency

HA = Health Advisory

HH = human health

mg/kg = milligram(s) per kilogram
MTGW = migration to groundwater
NA = not applicable

RBSL = Risk Based Screening Level
RSL = Regional Screening Level

NG0120171109ANC
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Table 2-1. AFFF Areas and Selection Rationale for Site Inspections
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

AFFF Area Description Area Selection Rationale

1 AT029 Ruff Road Fire Training Area e Fire Training Area active 1940s to 1980s.
e Unknown if AFFF used for training.

2 AT052 Landfill Fire Training Area ® Fire Training Area active 1985-1988.
e Unknown if AFFF used for training.

3 Fire Station 4 * One response unit with 56 gallons AFFF concentration onsite.
* No confirmed released of AFFF.
* Small-scale nozzle testing possible outside of building.

4 Fire Station 5 * One response unit with 210 gallons AFFF concentration onsite.
¢ No confirmed released of AFFF.
* Small-scale nozzle testing possible outside of building.

5 SS044 o AFFF may have been used once to extinguish a waste oil disposal fire.
¢ Conflicting accounts whether AFFF was used or not.
* Volume of AFFF (if used) unknown.

6 C-17 Debris Storage Yard e Debris from C-17 Crash location stored in gravel yard.
o All debris piles covered in liners, but liners are in disrepair.
e Unknown if debris was cleaned prior to transfer to storage yard.

7 Current AFFF Spray Test Area * Nozzle testing area is unlined, gravel, bermed (snow dump).
¢ 40 to 80 gallons of AFFF concentration estimated to be discharged to this area annually during the testing of systems on
eight emergency response vehicles.
* Has been used as AFFF spray test area since 2012.

8 Corrosion Control Hangar e Has AFFF System.
* One AFFF system activation since 2000; some AFF released outside hangar; some captured in building drains.
¢ Volume of AFFF released outside unknown.

e Fire Training Area active since mid-1990s.
9 Current Fire Training Area e Unknown if AFFF used for training (but not suspected).
e Possible location of testing portable AFFF units from Hangar 6.

10 Cherry Hill Ditch ® Receives stormwater runoff from flightline and majority of Elmendorf.

11 E3/AWACS Crash Location e Located in uninhabited area 2,000 feet northeast of the runway.
* AFFF used during emergency resonse (volume unknown).
¢ Fate of AFFF used during response unknown, but likely was allowed to dissipate in place.

NG0120171109ANC
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Table 2-1. AFFF Areas and Selection Rationale for Site Inspections
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

AFFF Area

Description

Area Selection Rationale

12

Former AFFF Spray Test Area

¢ Located on paved west ramp of flightline.

¢ 40 to 80 gallons of AFFF concentrate estimated to be discharged to this area annually (from pre-2000 to 2010) during the testing
of AFFF systems on eight emergency response vehicles.

¢ AFFF allowed to dissipate onsite.

13

Fire Station 1

o AFFF testing previously performed in grassy area outside station.

¢ Annual testing of eight trucks; estimates a total volume of 40 to 80 gallons of AFFF concentrate used annually.
o UST previously used for AFFF storage beneath ruck bay; volume, contents, and condition unknown.

* 896 gallons of AFFF concentrate onsite among three response vehicles.

14

Fire Station 6

* One response unit with 500 gallons AFFF concentration onsite.
* Small-scale nozzle testing has been conducted outside of building.

15

Fire Station 7

* One response unit with 210 gallons AFFF concentration onsite.
* No confirmed released of AFFF.
* Small-scale nozzle testinghas been conducted outside of building.

16

Fire Suppression Foam Storage

* Some nozzle testing conducted southeast of building from 2010-2012; AFFF allowed to dissipate from low area on pavement.
* Houses enough AFFF (in 55-gallon drums) to restock all emergency vehicles (current total 2,765 gallons AFFF concentrate).
* Emergency vehicles re-stocked using hand pump from 55-gallon drum.

17

FTO023 Fire Training Area

e Fire Training Area active early 1940s to 1980s.
e Unknown if AFFF used for training.

18

Hangar 5 Former AFFF Spray Test Area

* On paved area southest of Hangar 5.
* Runoff observed to "foam" in ditch north of intersection of 9th and Kenney Avenue.
e Used from 2010 to 2012.

19

Hangar 6

* Three mobile AFFF system units (trailers).
* Mobile AFFF units tested annually (discharging full 3.5 gallons concentrate each unit).

20

Hangar 8

e Current AFFF system.

* Three known activations of AFFF system since 2000.

 Total volume discharged 100 to 200 gallons AFFF concentrate each event.

* AFFF captured by wastewater drain or released to pavement outside (unknown volume).

21

Hangar 10

e Fire suppression system currently being converted to HEF from AFFF.

e Five or six activations of AFFF system since 2000.

 Total volume discharged 100 to 400 gallons AFFF concentrate each event.

* AFFF captured by wastewater drain or released to pavement outside (unknown volume).

20F3
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Table 2-1. AFFF Areas and Selection Rationale for Site Inspections
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

AFFF Area

Description

Area Selection Rationale

22

Hangar 16

o Current AFFF system installed in mid-1990s.

* Two activations of AFFF system since 2000.

¢ Total volume discharged 325 gallons AFFF concentrate each event.

* AFFF captured by wastewater drain or released to pavement outside (unknown volume).

23

Hangar 17

o Current AFFF system installed in mid-1990s.

¢ Three or four activations of AFFF system since 2000.

¢ Total volume discharged 5 gallons AFFF concentrate each event.

* AFFF captured by wastewater drain or released to pavement outside (unknown volume).

24

Hangar 18

e Current AFFF system installed in mid-1990s.

* Three to five activations of AFFF system since 2000.

¢ Maximum volume discharged during one event was approximately 1,000 gallons AFFF concentrate.
* AFFF captured by wastewater drain or released to pavement outside (unknown volume).

25

$5108 C-17 Crash Location

e Location is on both sides of railroad tracks in uninhabited area; 1,500 feet to nearest structure.
® 220 gallons of AFFF concentrate used during response action.
¢ No attempt to contain or clean up AFFF following response.

¢ Remedial action in 2012 included removal of 1,544 cubic yards of fuel-contaminated soil from the location.

26 UC-35A Cessna Crash Location ¢ Located on east-west runway.
* AFFF used as a precautionary measure during response (volume unknown).
o AFFF was allowed to dissipate in place.

Notes:

AFFF = aqueous film forming foam
AWACS = Airborne Warning and Control System

NG0120171109ANC
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Table 3-1. Summary of Samples Collected
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base ElImendorf-Richardson, Alaska

Sample Depth Collection
AFEF Area DQO Location Sample ID Matrix Type (feet bgs) Date WS-LC-0025
AFFF Area #1 - AT029 Downgradient shallow soil AT029-1 16Q3AT029-1-SO-0 Soil N 0to 15 15-Jul-16 X
Downgradient shallow soil AT029-1 16Q3AT029-1-SO-1 Soil FD Oto 15 15-Jul-16 X
Downgradient AT029-1 16Q3AT029-1-GW-0 Groundwater N 150 to 160 24-Aug-16 X
AFFF Area #2 - AT052 Downgradient shallow soil AT052-1 16Q3AT052-1-SO-0 Soil N Oto 15 05-Jul-16 X
Downgradient AT052-1 16Q3AT052-1-GW-0 Groundwater N 189.5 t0 199.5 22-Aug-16 X
Downgradient AT052-1 16Q3AT052-1-GW-1 Groundwater FD 189.5 t0 199.5 22-Aug-16 X
AFFF Area #3 - Fire Station 4 Downgradient shallow soil FS4-1 16Q3FS4-1-SO-0 Soil N 0to 15 06-Jul-16 X
Downgradient FS4-1 16Q3FS4-1-GW-0 Groundwater N 62to 72 19-Sep-16 X
Downgradient FS4-1 16Q3FS4-1-GW-1 Groundwater FD 62to 72 19-Sep-16 X
AFFF Area #4 - Fire Station 5 Downgradient shallow soil FS5-1 16Q3FS5-1-S0O-0 Soil N Oto 15 12-Jul-16 X
Downgradient FS5-1 16Q3FS5-1-GW-0 Groundwater N 122.75t0 132.75 22-Aug-16 X
AFFF Area #5 - SS044 Downgradient shallow soil SS044-1 16Q355044-1-SO-0 Soil N 0.5t0 13 09-Jul-16 X
Downgradient SS044-1 16Q3SS044-1-GW-0 Groundwater N 13to 23 19-Aug-16 X
AFFF Area #6 - C-17 Debris Downgradient OU3MW-02 16Q30U3MW-02-GW-0 Groundwater N 29to 39 23-Aug-16 X
Storage Yard
AFFF Area #7 - Current AFFF Spray Downgradient CASTA-1 16Q3CASTA-1-GW-0 Groundwater N 15to 25 11-Aug-16 X
Test Area Downgradient shallow soil CASTA-1 16Q3CASTA-1-SO-0 Soil N Oto 15 13-Jul-16 X
Crossgradient OU5MW-39 16Q30U5MW-39-GW-0 Groundwater N 12 to 22 10-Aug-16 X
AFFF Area #8 - Corrosion Control Downgradient shallow soil CCH-1 16Q3CCH-1-SO-0 Soil N O0to 15 07-Jul-16 X
Hangar Downgradient shallow soil CCH-1 16Q3CCH-1-SO-1 Soil FD Oto 15 07-Jul-16 X
Downgradient CCH-1 16Q3CCH-1-GW-0 Groundwater N 33t043 11-Aug-16 X
Downgradient CCH-1 16Q3CCH-1-GW-1 Groundwater FD 33t043 11-Aug-16 X
AFFF Area #9 - Current Fire Downgradient shallow soil CFTA-1 16Q2CFTA-1-SO-0 Soil N O0to 15 29-Jun-16 X
Training Area Downgradient shallow soil CFTA-2 16Q2CFTA-2-SO-0 Soil N 0to 15 22-Jun-16 X
Downgradient shallow soil CFTA-3 16Q2CFTA-3-S0-0 Soil N Oto 15 24-Jun-16 X
Downgradient CFTA-1 16Q3CFTA-1-GW-0 Groundwater N 70 to 80 10-Aug-16 X
Downgradient CFTA-2 16Q3CFTA-2-GW-0 Groundwater N 71to 81 08-Aug-16 X
Downgradient CFTA-3 16Q3CFTA-3-GW-0 Groundwater N 69to 79 10-Aug-16 X
NG0120171109ANC 10F3



Table 3-1. Summary of Samples Collected
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base ElImendorf-Richardson, Alaska

Sample Depth Collection
AFEF Area DQO Location Sample ID Matrix Type (feet bgs) Date WS-LC-0025
AFFF Area #10 - Cherry Hill Ditch  Downgradient CHD-1 16Q3CHD-1-GW-0 Groundwater N 10to 20 18-Aug-16 X
Downgradient CHD-2 16Q3CHD-2-GW-0 Groundwater N 10to 20 18-Aug-16 X
Downgradient CHD-3 16Q3CHD-3-GW-0 Groundwater N 7to17 18-Aug-16 X
Downgradient CHD-4A 16Q3CHD-4-GW-0 Groundwater N 8.6t0 28.6 03-Oct-16 X
Downgradient CHD-4A 16Q3CHD-4-GW-1 Groundwater FD 8.6 t0 28.6 03-Oct-16 X
Downgradient shallow soil CHD-1 16Q3CHD-HA-1-SO-0 Soil N Oto5 25-Aug-16 X
Downgradient shallow soil CHD-2 16Q3CHD-HA-2-S0O-0 Soil N 0to4.5 25-Aug-16 X
Downgradient shallow soil CHD-3 16Q3CHD-3-S0O-0 Soil N Oto1l 28-Jul-16 X
Downgradient shallow soil CHD-3 16Q3CHD-3-50-1 Soil FD Oto1l 28-Jul-16 X
Downgradient shallow soil CHD-4 16Q3CHD-4-SO-0 Soil N Oto2 30-Jul-16 X
Downgradient CHD-SDO1 16Q3CHD-SD01-SD-0 Sediment N 0to 0.5 21-Jul-16 X
Downgradient CHD-SD01 16Q3CHD-SD01-SD-1 Sediment FD 0to 0.5 21-Jul-16 X
Downgradient CHD-SW01 16Q3CHD-SWO01-SW-0 Surface Water N OtoO 21-Jul-16 X
Downgradient CHD-SWO01 16Q3CHD-SWO01-SW-1 Surface Water FD OtoO 21-Jul-16 X
AFFF Area #11 - E3/AWACS Crash Downgradient shallow soil E3-1 16Q3E3-1-SO-0 Soil N 15to 30 12-Aug-16 X
Location Downgradient E3-1 16Q3E3-1-GW-0 Groundwater N 82t092 23-Aug-16 X
AFFF Area #12 - Former AFFF Downgradient shallow soil FASTA-1 16Q3FASTA-1-SO-0 Soil N O0to 15 11-Jul-16 X
Spray Test Area Downgradient FASTA-1 16Q3FASTA-1-GW-0 Groundwater N 24 to 34 09-Aug-16 X
AFFF Area #13 - Fire Station 1 Downgradient shallow soil FS1-1 16Q3FS1-1-SO-0 Soil N 0to 15 20-Jul-16 X
Downgradient FS1-1 16Q3FS1-1-GW-0 Groundwater N 24 to 34 15-Aug-16 X
AFFF Area #14 - Fire Station 6 Downgradient shallow soil FS6-1 16Q3FS6-1-SO-0 Soil N Oto 15 09-Aug-16 X
Downgradient FS6-1 16Q3FS6-1-GW-0 Groundwater N 51.4to061.4 12-Aug-16 X
AFFF Area #15 - Fire Station 7 Downgradient shallow soil FS7-1 16Q3FS7-1-SO-0 Soil N O0to 15 18-Jul-16 X
Downgradient FS7-1 16Q3FS7-1-GW-0 Groundwater N 30.6t0 40.6 17-Aug-16 X
AFFF Area #16 - Fire Suppression  Downgradient shallow soil FSFS-1 16Q3FSFS-1-S0O-0 Soil N 0to 15 14-Jul-16 X
Foam Storage Downgradient FSFS-1 16Q3FSFS-1-GW-0 Groundwater N 30to 40 19-Aug-16 X
AFFF Area #17 - FT023 Downgradient FP56 16Q3FP56-GW-0 Groundwater N 40to50 24-Aug-16 X
AFFF Area #18 - Hangar 5 AFFF Downgradient shallow soil H5-1 16Q3H5-1-S0-0 Soil N 0to 15 13-Jul-16 X
Spray Test Area Downgradient H5-1 16Q3H5-1-GW-0 Groundwater N 27 to 37 11-Aug-16 X
AFFF Area #19 - Hangar 6 Downgradient shallow soil He6-1 16Q3H6-1-S0-0 Soil N Oto 15 01-Aug-16 X
Downgradient H6-1 16Q3H6-1-GW-0 Groundwater N 14to 24 16-Aug-16 X
20F3 NG0120171109ANC



Table 3-1. Summary of Samples Collected
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base ElImendorf-Richardson, Alaska

Sample Depth Collection
AFEF Area DQO Location Sample ID Matrix Type (feet bgs) Date WS-LC-0025
AFFF Area #20 - Hangar 8 Downgradient shallow soil H8-1 16Q3H8-1-SO-0 Soil N 0to 15 25-Jul-16 X
Downgradient H8-1 16Q3H8-1-GW-0 Groundwater N 34.5t044.5 16-Aug-16 X
Downgradient H8-1 16Q3H8-1-GW-1 Groundwater FD 34.5t044.5 16-Aug-16 X
AFFF Area #21 - Hangar 10 Downgradient shallow soil H10-1 16Q3H10-1-SO-0 Soil N O0to 15 19-Jul-16 X
Downgradient H10-1 16Q3H10-1-GW-0 Groundwater N 30to 40 17-Aug-16 X
AFFF Area #22 - Hangar 16 Downgradient shallow soil H16-1 16Q3H16-1-SO-0 Soil N Oto 15 26-Jul-16 X
Downgradient H16-1 16Q3H16-1-GW-0 Groundwater N 47 to 57 12-Aug-16 X
AFFF Area #23 - Hangar 17 Downgradient shallow soil H17-1 16Q3H17-1-SO-0 Soil N Oto 15 27-Jul-16 X
Downgradient H17-1 16Q3H17-1-GW-0 Groundwater N 47 to 57 12-Aug-16 X
AFFF Area #24 - Hangar 18 Downgradient shallow soil H18-1 16Q3H18-1-SO-0 Soil N Oto 15 23-Jul-16 X
Downgradient shallow soil H18-1 16Q3H18-1-SO-1 Soil FD Oto 15 23-Jul-16 X
Downgradient H18-1 16Q3H18-1-GW-0 Groundwater N 36 to 46 17-Aug-16 X
AFFF Area #25 - SS108 C-17 Crash Downgradient shallow soil SS108-1 16Q3S55108-1-S0O-0 Soil N Oto 15 11-Aug-16 X
Site Downgradient S$S108-1 16Q3SS108-1-GW-0 Groundwater N 71to 81 22-Aug-16 X
AFFF Area #26 - Cessna UC-35A Downgradient shallow soil UC35A-1 16Q3UC35A-1-S0O-0 Soil N O0to 15 03-Aug-16 X
Crash Location Downgradient UC35A-1 16Q3UC35A-1-GW-0 Groundwater N 30to 40 15-Aug-16 X
LFO04 Downgradient LFO4SP-02 16Q4LF04SP-02-SP-0 Groundwater N 0to0.1 11/22/2016 X
ST037 Downgradient OUS5SP-01 16Q40U5SP-01-SP-0 Groundwater N 0to 0.1 11/22/2016 X
Downgradient OU5SP-02 16Q40U5SP-02-SP-0 Groundwater N 0to0.1 11/22/2016 X
Downgradient OU5CP-02 16Q40US5CP-02-SP-0 Groundwater N 0to0.1 11/22/2016 X
Downgradient OU5SP-11 16Q40U5SP-11-SP-0 Groundwater N 0to0.1 11/22/2016 X
Downgradient WCSW-02 16Q4WCSW-02-SP-0 Surface Water N 0to0.1 11/22/2016 X
Downgradient WCSW-02 16Q4WCSW-02-SP-1 Surface Water FD 0to0.1 11/22/2016 X
Notes:

AFFF = Aqueous Film Forming Foam
AWACS = Airborne Warning and Control System

bgs = below ground surface

DQO = data quality objective

NG0120171109ANC

FD = field duplciate
ID = identifier
N = primary sample

WS-LC-0025 = perfluorinated compounds
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Table 3-2. Well Construction Details
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base ElImendorf-Richardson, Alaska

WGS84 (G1762) Ground Measuring Point  Total Screen Depthto  Groundwater
Monitoring UTM Zone 6N Elevation Elevation Depth Interval Groundwater  Elevation
AFFF Area Well ID North (feet)  East (feet) (feet NAVD88) (feet NAVD88) (feet bgs) (feet bgs) (feet bmpe)  (feet amsl)
AFFF Area #1 - AT029 AT029-1 6795707.261 358096.821 395.6 395.04 163.00 150.00 to 160.00 152.84 242.2
AFFF Area #2 - AT052 AT052-1 6796479.069 355814.636 342.3 341.75 199.50 189.5t0 199.5 173.68 168.07
AFFF Area #3 - Fire Station 4 FS4-1 6794086.110 355963.141 317.3 316.40 73.00 62.00 to 72.00 62.55 253.85
AFFF Area #4 - Fire Station 5 FS5-1 6794990.408 357330.135 358.8 357.67 134.00 122.75 to0 132.75 122.35 235.32
AFFF Area #5 - SS044 SS044-1 6793375.186 353922.705 265.4 265.12 23.40 13.00 to 23.00 13.77 251.35
AFFF Area #6 - C-17 Debris OU3MW-02 6792277.325 347632.147 Unknown 142.66 39.00 29.00 to 39.00 27.98 114.68
Storage Yard
AFFF Area #7 - Current AFFF Spray CASTA-1 6793165.605 347376.236 152.4 151.74 25.40 15.00 to 25.00 13.77 137.97
Test Area OU5MW-39 6793351.518 347612.011 Unknown 169.76 22.72 12.00 to 22.00 12.05 157.71
AFFF Area #8 - Corrosion Control CCH-1 6792695.173 347727.553 151.6 151.25 43.50 33.00 to 43.00 22.33 128.92
Hangar
AFFF Area #9 - Current Fire Training  CFTA-1 6795018.489 351561.091 245.5 245.14 82.00 70.00 to 80.00 73.02 172.12
Area CFTA-2 6795114.347 351537.084 242.3 242.13 82.00 71.00 to 81.00 74.65 167.48
CFTA-3 6794908.207 351596.088 240.7 240.31 80.00 69.00 to 79.00 67.5 172.81
AFFF Area #10 - Cherry Hill Ditch CHD-1 6793265.388 346432.911 143.3 142.84 21.00 10.00 to 20.00 10.96 131.88
CHD-2 6792927.994 346451.983 140.6 143.70 21.00 10.00 to 20.00 11.59 132.11
CHD-3 6792518.079 346047.328 130.6 133.53 17.50 7.00to 17.00 8.89 124.64
CHD-4 6792395.230 345487.570 30.9 30.32 21.00 10.00 to 20.00 9.00 21.32
CHD-4A 6792394.776  345487.45 30.5 31.65 29.00 8.60 to 28.60 2.13 29.52
AFFF Area #11 - E3/AWACS Crash E3-1 6795651.114 351890.657 252.3 252.10 93.00 82.00 to 92.00 85.79 166.31
Location
AFFF Area #12 - Former AFFF FASTA-1 6793252.843 347119.774 151.3 150.57 34.50 24.00 to 34.00 11.55 139.02
Spray Test Area
AFFF Area #13 - Fire Station 1 FS1-1 6793775.905 348725.708 177.5 176.98 34.00 24.00 to 34.00 21.02 155.96
AFFF Area #14 - Fire Station 6 FS6-1 6794814.243 350886.873 218.6 218.19 63.00 51.40 to 61.40 48.22 169.97
AFFF Area #15 - Fire Station 7 FS7-1 6794462.954 348910.670 189.7 189.39 42.00 30.60 to 40.60 27.29 162.1
AFFF Area #16 - Fire FSFS-1 6792460.335 347188.893 146.6 145.93 41.00 30.00 to 40.00 27.33 118.6

Suppression Foam Storage

NG0120171109ANC
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Table 3-2. Well Construction Details

Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base ElImendorf-Richardson, Alaska

WGS84 (G1762) Ground Measuring Point  Total Screen Depthto  Groundwater
Monitoring UTM Zone 6N Elevation Elevation Depth Interval Groundwater  Elevation
AFFF Area Well ID North (feet)  East (feet) (feet NAVD88) (feet NAVD88) (feet bgs) (feet bgs) (feet bmpe)  (feet amsl)
AFFF Area #17 - FT023 FP56 6795414.189  349599.12 Unknown 207.9 50.00 40.00 to 50.00 41.46 166.44
AFFF Area #18 - Hangar 5 AFFF H5-1 6792748.091 348001.072 155.2 154.63 37.50 27.00 to 37.00 24.03 130.6
Spray Test Area
AFFF Area #19 - Hangar 6 H6-1 6793244.621 347928.993 157.7 157.50 24.50 14.00 to 24.00 12.59 144.91
AFFF Area #20 - Hangar 8 H8-1 6794378.740 348699.268 184.0 183.67 47.00 34.50 to 44.50 23.53 160.14
AFFF Area #21 - Hangar 10 H10-1 6794672.199 349179.437 192.0 191.38 43.00 30.00 to 40.00 27.63 163.75
AFFF Area #22 - Hangar 16 H16-1 6794577.395 350451.813 209.2 209.21 58.00 47.00 to 57.00 40.43 168.78
AFFF Area #23 - Hangar 17 H17-1 6794841.412 350632.531 214.3 214.27 58.00 47.00 to 57.00 44.94 169.33
AFFF Area #24 - Hangar 18 H18-1 6795114.565 349190.507 198.3 198.07 46.00 36.00 to 46.00 33.17 164.9
AFFF Area #25 - SS108 C-17 SS108-1 6795747.346 351881.654 242.7 242.22 85.50 71.00 to 81.00 75.67 166.55
Crash Site
AFFF Area #26 - Cessna UC-35A UC35A-1 6793995.473 349166.052 183.5 183.01 41.00 30.00 to 40.00 22.48 160.53
Crash Location
Notes:
amsl = above mean sea level
AFFF = aqueous film forming foam
AWACS = Airborne Warning and Control System
bgs = below ground surface
bmpe = below measuring point elevation
FTA = Fire Training Area
ID = identifier
UTM = Universal Transverse Mercator
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Table 3-3. Summary of Perfluorinated Compounds Detected in Soil
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

AFFF
AFFF AFFF Area #7 - AFFF AFFF AFFF
AFFF AFFF Area #3 — | Area #4 — AFFF Current AFFF Area #8 - Area #9 — Area #10 —
Area #1 — Area #2 - Fire Fire Area #5— | Spray Test Corrosion Control Current Cherry Hill Ditch
AFFF Area: AT029 AT052 Station 4 | Station 5 $5044 Area Hangar Fire Training Area (SD052)
Location: AT029-1 AT052-1 FS4-1 FS5-1 55044-1 CASTA-1 CCH-1 CFTA-1 CFTA-2 CFTA-3 CHD-1 CHD-2 CHD-3 CHD-4
Sample ID: 16Q3AT029- 16Q3AT029-|16Q3AT052-| 16Q3FS4- | 16Q3FS5- | 16Q355044-| 16Q3CASTA- | 16Q3CCH- 16Q3CCH- |16Q2CFTA-|16Q2CFTA- | 16Q2CFTA-| 16Q3CHD- | 16Q3CHD- | 16Q3CHD- 16Q3CHD- |16Q3CHD-
1-50-0 1-50-1 1-50-0 1-50-0 1-50-0 1-50-0 1-50-0 1-50-0 1-50-1 1-50-0 2-50-0 3-S0-0 | HA-1-50-0 | HA-2-50-0 | 3-S0-0 3-50-1 4-50-0
Sample Depth (feet bgs):| O0to 15 Oto 15 Oto 15 Oto 15 Oto 15 0.5to0 13 Oto 15 Oto 15 Oto 15 Oto 15 Oto 15 Oto 15 Oto5 Oto4.5 Oto1 Oto1 Oto2
Sample Date: | 7/15/2016  7/15/2016 | 7/5/2016 | 7/6/2016 |7/12/2016| 7/9/2016 | 7/13/2016 | 7/7/2016 7/7/2016 |6/29/2016|6/22/2016 |6/24/2016 | 8/25/2016 | 8/25/2016 |7/28/2016 7/28/2016 |7/30/2016
EPA EPA ADEC HH ADEC MTGW
Analyte RBSL RSL Cleanup Level Cleanup Level
PFC (mg/kg)
6:2FtS - -- -- - 0.001 UJ 0.001 UJ 0.001U 0.001 U 0.0011U 0.001 UJ 0.001U 0.033) 0.034 0.0191) 0.001U 0.001U 0.0035) 0.0032) 0.001U 0.001U 0.001U
8:2FtS - -- -- - 0.0066 J 0.0073) 0.002 U 0.002 U 0.0021 U 0.002 UJ 0.002 U 0.0025 ) 0.0028 J 0.002 U 0.002 U 0.002 U 0.0035) 0.0045 ) 0.002 U 0.002 U 0.002 U
Perfluorobutanesulfonic acid (PFBS) - 1,600B - -- 0.00013U 0.00013U | 0.00011U | 0.00012 U | 0.00016J | 0.00014 UJ 0.00045 0.00015U 0.00014 U | 0.00019J | 0.0003U | 0.0003 U | 0.00024 U | 0.00022 U | 0.00022 U 0.00024 U | 0.00018 U
Perfluorodecanoic acid (PFDA) - -- -- - 0.0002 UJ 0.0002 UJ 0.0002 U 0.0002 U | 0.00021U| 0.0002 UJ | 0.000088) (0.000063J) 0.000067J)| 0.0002U | 0.000091J | 0.0002 U 0.00079 0.00038 0.0001J 0.000079)J| 0.00049
Perfluorododecanoic acid (PFDoA) -- -- -- - 0.0003 UJ 0.0003 UJ 0.0003 U 0.0003 U | 0.00032 U| 0.0003 UJ 0.0003 U 0.0003U 0.0003U | 0.0003U | 0.0003U | 0.00023J) | 0.00099 0.00086 0.0003U 0.0003 UJ | 0.00026 )
Perfluoroheptanoic acid (PFHpA) - -- -- - 0.0003 UJ 0.0003 UJ 0.0003 U | 0.000094 J( 0.00024) | 0.0003 UJ 0.00035 ) 0.00029J) 0.00027J | 0.00011J | 0.0003U | 0.00013J) | 0.00038J | 0.00026J) | 0.00015) 0.00017) 0.0045
Perfluorohexanoic acid (PFHxA) - -- -- - 0.0001J 0.000097J | 0.0002U | 0.00011J | 0.00028J) | 0.0002 UJ 0.0012 0.00047 0.00048 0.0017 0.00009J) | 0.00031J ( 0.00064 0.00045 | 0.00023J) 0.00021)J | 0.00013)
Perfluorohexanesulfonic acid (PFHxS) - -- -- - 0.00026J 0.0003 J 0.00013 ) 0.001 0.0009 0.00079J 0.016 0.00058 0.00055 0.0061 0.0003 U 0.0011 0.00054 0.00058 0.00076 0.00071 0.00094
Perfluorononanoic acid (PFNA) - -- -- - 0.0003 UJ 0.0003 UJ 0.0003 U | 0.000084 J( 0.00046J | 0.0003 UJ 0.00012) 0.00029J) 0.0003J | 0.0003 U | 0.000095J| 0.0003 U 0.0002 J 0.00014J) | 0.00016J 0.00016J) | 0.00024)
Perfluorooctanoic acid (PFOA) 1.26* - 1.6 0.0017° 0.00034 ) 0.00031) 0.00016J 0.00065 0.00065 0.0017) 0.0032 0.00071 0.00067 0.0029J) | 0.00015J) | 0.00019J) | 0.00064 0.0004) | 0.00024) 0.00023) | 0.00048)
Perfluorooctanesulfonic acid (PFOS) 1.26" -- 1.6 0.003° 0.0034) 0.0035) 0.00035J 0.0013 0.0071 0.00063 J 0.03 0.0021 0.0019 0.22) 0.00021) 0.0055 0.0038 0.0034 0.0025 0.0026 0.0047
Perfluorotetradecanoic acid (PFTeA) - -- -- - 0.0002 UJ 0.0002 UJ 0.0002 U 0.0002 U | 0.00021 U| 0.0002 UJ 0.0001 U 0.0002U 0.0002U | 0.0002U [ 0.0002U | 0.0002U | 0.00042 U | 0.00022U | 0.0002U 0.0002U | 0.00014)
Perfluorotridecanoic acid (PFTriA) - -- -- - 0.0002 UJ 0.0002 UJ 0.0002 U 0.0002 U | 0.00021 U | 0.0002 UJ 0.0002 U 0.0002U 0.0002U | 0.0002U | 0.0002U | 0.00011J | 0.00012J) | 0.0002U | 0.0002U 0.0002 UJ | 0.0002 U
Perfluoroundecanoic acid (PFUNnA) - -- -- - 0.0003 UJ 0.0003 UJ 0.0003 U 0.0003 U | 0.00032 U| 0.0003 UJ 0.0003 U 0.0003U 0.0003U | 0.0003U | 0.0003U | 0.0003U | 0.00036J | 0.00032J [ 0.0003U 0.0003UJ | 0.0003U
Notes:

Bold indicates that the analyte was detected.

Dark shading indicates that the result is above the ADEC HH Cleanup Level.
Light shading indicates that the result is above the ADEC MTGW Cleanup Level.

-- = screening level not established

ADEC = Alaska Department of Environmental Conservation

AFFF = aqueous film-forming foam

EPA = United States Environmental Protection Agency

FTA = Fire Training Area

FtS = fluorotelomer sulfonates

HH = human health

ID = identifier

J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
mg/kg = milligram(s) per kilogram

MTGW = migration to groundwater

PFC = perfluorinated compound

RBSL = Risk Based Screening Level

RSL = Regional Screening Level

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

Screening Level Sources:

A= EPA risk-based screening levels calculated using the EPA Regional Screening Level calculator (https://epa-prgs.ornl.gov/cgi- bin/chemicals/cs| search).
B=EPA Regional Screening Levels. 2016C. (https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016). May.

€= Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Under-40-inch Zone Human Health Soil Cleanup Level. November.
P= Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Migration-to-Groundwater Soil Cleanup Level. November.
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Table 3-3. Summary of Perfluorinated Compounds Detected in Soil
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

AFFF AFFF AFFF AFFF
Area #11 - AFFF AFFF AFFF AFFF AFFF Area #18 — Area #25—- | Area #26—
E3/AWACS Area #12 - Area #13 — |Area #14 —| Area #15 - Area #16 — Hangar 5 AFFF AFFF AFFF AFFF AFFF AFFF §5108 UC35A
Crash Former AFFF Fire Fire Fire Fire Suppression| Former AFFF | Area #19 - | Area #20 — | Area #21 — | Area #22 — | Area #23 - Area #24 - C-17 Crash | Cessna Crash
AFFF Area:| Location | Spray Test Area | Station 1 | Station 6 | Station 7 | Foam Storage |Spray Test Area | Hangar 6 | Hangar 8 | Hangar 10 | Hangar 16 | Hangar 17 Hangar 18 Location Location
Location: E3-1 FASTA-1 FS1-1 FS6-1 FS7-1 FSFS-1 H5-1 H6-1 H8-1 H10-1 Hi16-1 H17-1 H18-1 55108-1 UC35A-1
sample D: | 16033- | 16Q3FASTA- | 16Q3FS1- | 16Q3FS6- | 16Q3FS7- | 16Q3FSFS- 16Q3H5- 16Q3H6- | 16Q3H8- | 16Q3H10- | 16Q3H16- | 16Q3H17- | 16Q3H18- 16Q3H18- 16Q355108- | 16Q3UC35A-
1-S0-0 1-S0-0 1-S0-0 1-S0-0 1-S0-0 1-S0-0 1-S0-0 1-S0-0 1-S0-0 1-S0-0 1-S0-0 1-S0-0 1-S0-0 1-S0-1 1-S0-0 1-S0-0
Sample Depth (feet bgs):| 15 to 30 Oto 15 Oto 15 Oto 15 Oto 15 Oto 15 Oto 15 Oto 15 Oto 15 Oto 15 Oto 15 Oto 15 Oto 15 Oto 15 Oto 15 Oto 15
Sample Date: | 8/12/2016 7/11/2016 7/20/2016 | 8/9/2016 |7/18/2016 7/14/2016 7/13/2016 8/1/2016 |7/25/2016 | 7/19/2016 | 7/26/2016 | 7/27/2016 | 7/23/2016 7/23/2016 | 8/11/2016 | 8/3/2016
EPA EPA ADEC HH ADEC MTGW
Analyte RBSL RSL Cleanup Level Cleanup Level
PFC (mg/kg)
6:2FtS - -- -- - 0.001U 0.0022 ) 0.11) 0.012 |0.00099 UJ 0.027 0.002 0.001U 0.001U | 0.00069 ) 0.001U 0.001U 0.0017J) 0.002 0.001U 0.001U
8:2FtS - -- -- - 0.002 U 0.0058J 0.16) 0.0095 0.002 UJ 0.0014) 0.002 U 0.002 U 0.002 U 0.001) 0.002 U 0.00087 ) 0.001) 0.0013) 0.002 U 0.002 U
Perfluorobutanesulfonic acid (PFBS) -- 1,600B - -- 0.00017 U 0.00014 UJ 0.0057 | 0.00062 U | 0.00028 U 0.0015 0.00038 ) 0.00017 U | 0.00016 U 0.0007 0.00016 U | 0.00018 U | 0.00016 U 0.00016 U | 0.00015U 0.00015 U
Perfluorodecanoic acid (PFDA) - -- -- - 0.0002 U 0.0002 UJ 0.0022 0.00021J | 0.000062 J 0.0015 0.0002 U 0.000066 J| 0.0002 U 0.00087 0.0002U | 0.00019J | 0.00014J) 0.00017) 0.0002 U 0.0002 U
Perfluorododecanoic acid (PFDoA) - -- -- - 0.0003 U 0.0003 UJ 0.00036J | 0.0003 U | 0.0003 UJ 0.0013 0.0003 U 0.0003 U | 0.0003 U 0.0014 0.0003U | 0.00023J | 0.0003U 0.0003U 0.0003 U 0.0003 U
Perfluoroheptanoic acid (PFHpA) - -- -- -- 0.00022 ) 0.0003 UJ 0.0041 0.00021J | 0.00016J 0.0014 0.00026 J 0.00074 | 0.0003 U 0.00058 0.0003 U | 0.00014J | 0.000089J) 0.0003U 0.00011) 0.00075
Perfluorohexanoic acid (PFHxA) -- -- -- - 0.0002 U 0.00023 J 0.03 0.0021 0.00061)J 0.0016 0.00046 0.0002 U | 0.0002 U 0.00057 | 0.000082J) | 0.00012J) | 0.0002) 0.00022) 0.0002 U 0.0002 U
Perfluorohexanesulfonic acid (PFHxS) - -- -- -- 0.0003 U 0.00089J 0.098 0.0098 0.0025 ) 0.0029 0.0041 0.00014J | 0.0003 U 0.00052 0.00028) | 0.00038J) | 0.00077 0.00091 0.0003 U 0.0003 U
Perfluorononanoic acid (PFNA) - -- -- - 0.0003 U 0.0003 UJ 0.0012J) | 0.00026J | 0.0003 UJ 0.0014 0.0001J 0.0003 U | 0.0003 U 0.00065 0.0003U | 0.00014J | 0.00025J) 0.00031) 0.0003 U 0.0003 U
Perfluorooctanoic acid (PFOA) 1.26* -- 1.6° 0.0017° 0.0003 U 0.00046 J 0.025 0.0009 0.00041) 0.0021 0.00065 0.00017J | 0.0003 U 0.00076 0.0003 U | 0.00018J | 0.00021J) 0.00024) 0.0003 U 0.0003 U
Perfluorooctanesulfonic acid (PFOS) 1.26" - 1.6° 0.003° 0.00027 ) 0.015) - 0.27 0.0037J) 0.0018 0.024 0.0012 0.00087 0.0017 U 0.00054 0.012 0.027 0.033 0.00086 0.00042)
Perfluorotetradecanoic acid (PFTeA) - -- -- - 0.0002 U 0.0002 UJ 0.0002 U | 0.0002 U | 0.0002 UJ 0.0012 0.0002 U 0.0002 U | 0.0002 U 0.0012 0.0002 U |0.000065J| 0.0002U 0.0002 U 0.0002 U 0.00014)
Perfluorotridecanoic acid (PFTriA) - -- -- - 0.0002 U 0.0002 UJ 0.0002 U | 0.0002 U | 0.0002 UJ 0.001 0.0002 U 0.0002 U | 0.0002 U 0.0011 0.0002U | 0.0002UJ | 0.0002U 0.0002U 0.0002 U 0.0002 U
Perfluoroundecanoic acid (PFUNnA) -- -- -- -- 0.0003 U 0.0003 UJ 0.00034J) | 0.00013J | 0.0003 UJ 0.0015 0.0003 U 0.0003 U | 0.0003 U 0.00092 0.0003U | 0.00016J | 0.0003U 0.0003U 0.0003 U 0.0003 U
Notes:

Bold indicates that the analyte was detected.

Dark shading indicates that the result is above the ADEC HH Cleanup Level.
Light shading indicates that the result is above the ADEC MTGW Cleanup Level.

-- = screening level not established

ADEC = Alaska Department of Environmental Conservation

AFFF = aqueous film-forming foam

EPA = United States Environmental Protection Agency

FTA = Fire Training Area

FtS = fluorotelomer sulfonates

HH = human health

ID = identifier

J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
mg/kg = milligram(s) per kilogram

MTGW = migration to groundwater

PFC = perfluorinated compound

RBSL = Risk Based Screening Level

RSL = Regional Screening Level

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

Screening Level Sources:

A= EPA risk-based screening levels calculated using the EPA Regional Screening Level calculator (https://epa-prgs.ornl.gov/cgi- bin/chemicals/cs| search).

B=EPA Regional Screening Levels. 2016C. (https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016). May.
€= Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Under-40-inch Zone Human Health Soil Cleanup Level. November.
P= Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Migration-to-Groundwater Soil Cleanup Level. November.
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Table 3-4. Summary of Perfluorinated Compounds Detected in Sediment
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

AFFF Area #10 - Cherry Hill Ditch (SD052)
Location: CHD-5D01
Sample ID: | 16Q3CHD-SD01-SD-0 16Q3CHD-SD01-SD-1
Sample Depth (feet bgs): 0to 0.5 0to0.5
Sample Date: 7/21/2016 7/21/2016
EPA  EPA ADECHH  ADEC MTGW
Analyte RBSL  RSL Cleanup Level Cleanup Level
PFC (mg/ke)
6:2FtS -- -- -- -- 0.001U 0.00099 U
8:2FtS -- -- -- -- 0.002U 0.002U
Perfluorobutanesulfonic acid (PFBS) -- 1,600° -- -- 0.00013 U 0.00013 U
Perfluorodecanoic acid (PFDA) -- -- -- -- 0.0002 U 0.0002 U
Perfluorododecanoic acid (PFDoA) -- -- -- -- 0.0003 U 0.0003 U
Perfluoroheptanoic acid (PFHpA) - - - - 0.0003 U 0.0003 U
Perfluorohexanoic acid (PFHxA) -- -- -- -- 0.0002 U 0.0002 U
Perfluorohexanesulfonic acid (PFHxS) -- -- -- -- 0.00013 ) 0.00012)
Perfluorononanoic acid (PFNA) -- -- -- -- 0.0003 U 0.0003 U
Perfluorooctanoic acid (PFOA) 1.26% - 1.6 0.0017° 0.00014 ) 0.00023 J
Perfluorooctanesulfonic acid (PFOS)  1.26* - 1.6 0.003° 0.0017 U 0.0017 U
Perfluorotetradecanoic acid (PFTeA) -- -- -- -- 0.0002 U 0.0002 U
Perfluorotridecanoic acid (PFTriA) -- -- -- -- 0.0002 U 0.0002 U
Perfluoroundecanoic acid (PFUnA) -- -- -- -- 0.0003 U 0.0003 U
Notes:

Bold indicates that the analyte was detected.

-- = screening level not established

ADEC = Alaska Department of Environmental Conservation

AFFF = aqueous film forming foam

bgs = below ground surface

EPA = United States Environmental Protection Agency

FtS = fluorotelomer sulfonates

HH = human health

ID = identifier

J =The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
mg/kg = milligram(s) per kilogram

MTGW = migration to groundwater

PFC = perfluorinated compound

RBSL = Risk Based Screening Level

RSL = Regional Screening Level

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

Screening Level Sources:
A = EPA risk-based screening levels calculated using the EPA Regional Screening Level calculator
(https://epa-prgs.ornl.gov/cgi- bin/chemicals/csl search).

B-EpA Regional Screening Levels. 2016C. (https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016). May.

€= Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Under-40-inch Zone Human Health Soil
Cleanup Level. November.

P= Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Migration-to-Groundwater Soil Cleanup Level.
November.
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Table 3-5. Summary of Perfluorinated Compounds Detected in Surface Water
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

AFFF Area #10 —
AFFF Area:| Cherry Hill Ditch (SD052) ST037
Location: CHD-SW01 WCSW-02
Sample ID: | 16Q3CHD-  16Q3CHD- | 16Q4WCSW- 16Q4WCSW-
SW01-SW-0  SWO01-SW-1 02-SP-0 02-SP-1
Sample Depth (feet bgs): Oto0 0to0 0to0.1 0to0.1
Sample Date: | 7/21/2016 7/21/2016 11/22/2016  11/22/2016
EPA  EPA ADEC
Analyte HA RSL  Cleanup Level
PFC (ug/L)
6:2FtS -- -- -- 0.0093 U 0.0097 U 1.2) 1.1)
8:2FtS - - - 0.0093 U 0.0097 U 0.021 0.021
Perfluorobutanesulfonic acid (PFBS) -- 380° -- 0.03) 0.029 1 0.91
Perfluorodecanoic acid (PFDA) -- -- -- 0.0027) 0.003 0.00091 ) 0.00099 J
Perfluorododecanoic acid (PFDoA) -- -- -- 0.00055 J 0.0019 U 0.0021 U 0.002 U
Perfluoroheptanoic acid (PFHpA) - - - 0.03) 0.028 0.7 0.62
Perfluorohexanoic acid (PFHxA) -- -- -- 0.088) 0.084 3.5 3.1
Perfluorohexanesulfonic acid (PFHxS) - -- -- 0.24) 0.24 5.4 5
Perfluorononanoic acid (PFNA) -- -- -- 0.004) 0.0044 0.015 0.013
Perfluorooctanoic acid (PFOA) 0.07* - 0.40° 0.093) 0.1
Perfluorooctanesulfonic acid (PFOS)  0.07° -- 0.40°
PFOS + PFOA (calculation) 0.07 - - 0.533) 0.58 7.6 6.8
Perfluorotetradecanoic acid (PFTeA) -- -- -- 0.00093 UJ 0.00097 U 0.001) 0.00042 )
Perfluorotridecanoic acid (PFTriA) -- -- -- 0.0019 UJ 0.0019 U 0.0021 U 0.002 U
Perfluoroundecanoic acid (PFUnA) -- -- -- 0.00089 J 0.00085 J 0.0021 U 0.002 U
Notes:

Bold indicates that the analyte was detected.

Light shading indicates that the result is above the EPA HA.

-- = screening level not established

ug/L = microgram(s) per liter

ADEC = Alaska Department of Environmental Conservation

AFFF = Aqueous Film Forming Foam

bgs = below ground surface

EPA = United States Environmental Protection Agency

FtS = fluorotelomer sulfonates

HA = health advisory

ID = identifier

PFC = perfluorinated compound

RSL = Regional Screening Level

J =The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

Screening Level and Cleanup Level Sources

A = United States Environmental Protection Agency (EPA). 2016. Drinking Water Health Advisory for Perfluorooctanoic Acid
(PFOA), EPA 822-R-16-005. Washington, DC. Office of Water Health and Ecological Criteria Division.

B = United States Environmental Protection Agency (EPA). 2016. Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS),
EPA 822-R-16-004. Washington, DC. Office of Water Health and Ecological Criteria Division.

€= EPA. 2016c. Regional Screening Levels. May. (https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016)

P = Alaska Department of Environment and Conservation. 2016. Table C Groundwater Cleanup Level. November.

NG0120171109ANC 10F1



Table 3-6. Summary of Perfluorinated Compounds Detected in Groundwater
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base ElImendorf-Richardson, Alaska

AFFF AFFF AFFF AFFF AFFF AFFF AFFF AFFF
AFFF AFFF Area #3 — Area #4 - AFFF Area #6 — Area #7 — Area #8 — Area #9 — Area #10 - Area #11 -
Area #1 - Area #2 - Fire Fire Area #5 — C-17 Debris Current AFFF Corrosion Control Current Cherry Hill Ditch E3/AWACS
AFFF Area: AT029 AT052 Station 4 Station 5 $5044 Storage Yard Spray Test Area Hangar Fire Training Area (SD052) Crash Location
Location: AT029-1 AT052-1 FS4-1 FS5-1 55044-1 ouU3mMw-02 CASTA-1 OU5MW-39 CCH-1 CFTA-1 CFTA-2 CFTA-3 CHD-1 CHD-2 CHD-3 CHD-4A E3-1
Sample ID: | 16Q3AT029- | 16Q3AT052- 16Q3AT052- 16Q3FS4- 16Q3FS4- 16Q3FS5- 16Q355044- | 16Q30U3MW- | 16Q3CASTA- | 16Q30USMW- | 16Q3CCH-  16Q3CCH- | 16Q3CFTA- | 16Q3CFTA- | 16Q3CFTA- | 16Q3CHD- | 16Q3CHD- | 16Q3CHD- | 16Q3CHD-  16Q3CHD- 16Q3E3-
1-GW-0 1-GW-0 1-GW-1 1-GW-0 1-GW-1 1-GW-0 1-GW-0 02-GW-0 1-GW-0 39-GW-0 1-GW-0 1-GW-1 1-GW-0 2-GW-0 3-GW-0 1-GW-0 2-GW-0 3-GW-0 4-GW-0 4-GW-1 1-GW-0
Sample Depth (feet bgs):| 150to 160 |189.5t0199.5 189.5t0199.5| 62to72 62to72 122.75 to 132.75 13to 23 29to 39 15to 25 12to 22 33to43 33to43 70 to 80 71to 81 69 to79 10 to 20 10 to 20 7to17 8.6t028.6 861t028.6 82to 92
Sample Date: | 8/24/2016 8/22/2016 8/22/2016 9/19/2016 9/19/2016 8/22/2016 8/19/2016 8/23/2016 8/11/2016 8/10/2016 8/11/2016 8/11/2016 | 8/10/2016 8/8/2016 8/10/2016 | 8/18/2016 | 8/18/2016 | 8/18/2016 | 10/3/2016 10/3/2016 8/23/2016
ADEC
Analyte EPAHA EPARSL Cleanup Level
PFC (ug/L)
6:2FtS - - - 0.0089 U 0.0089 U 0.009 U 0.0098 U 0.0098 U 0.035 0.0088 U 0.79) 1.6J) 0.05 0.6) 0.57) 0.0092 U 0.56)J 0.0091U 0.013) 0.016) 0.022 0.0099 UJ 0.0099 UJ 0.009 UJ
8:2FtS - - - 0.0089 U 0.0089 U 0.009 U 0.0098 U 0.0098 U 0.0085 U 0.0088 U 0.0043 ) 0.13 0.011) 0.006J 0.0056 ) 0.0092 U 0.0061J 0.0091U 0.0097 U 0.01U 0.0096 U 0.0099 UJ 0.0099 UJ 0.009 U
Perfluorobutanesulfonic acid (PFBS) - 380° - 0.0024 U 0.029 0.044 0.0092 0.0093 0.063 0.012 0.31 0.13 0.015 0.14 0.14 0.012 0.1 0.0098 0.014 0.013 0.062 0.0019 U 0.00089 U 0.0053 U
Perfluorodecanoic acid (PFDA) - - - 0.00089 U 0.00089 U 0.0009 U 0.00098 U  0.00098 U 0.00085 U 0.0075 0.00041) 0.027 0.0079 0.00092 U 0.0009 U 0.00092 U 0.0009 U 0.00091U | 0.00097 U 0.0083 0.0024 0.0028 0.0029 0.0009 U
Perfluorododecanoic acid (PFDoA) - - - 0.0018 U 0.0018 U 0.0018 U 0.002 U 0.002 U 0.0017 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0019 U 0.00069 U 0.0019 U 0.0019 U 0.0019 U 0.0018 U
Perfluoroheptanoic acid (PFHpA) - - - 0.0032 0.0074 0.0078 0.0053 0.0053 0.023 0.032 0.3 0.27 0.086 0.19 0.19 0.001) 0.025 0.0045 0.012 0.021 0.06 0.0027 0.0026 0.0025
Perfluorohexanoic acid (PFHxA) - - - 0.013 0.079 0.082 0.013 0.012 0.079 0.048 1.5) 1.3 0.22 0.81 0.85 0.011 0.2 0.022 0.029 0.067 0.18 0.0046 U 0.0047 U 0.0092
Perfluorohexanesulfonic acid (PFHxS) - - - 0.053 0.0038 U 0.0027 U 0.041 0.043 0.35 0.093 2.2) 1.4 0.15 0.91 0.95 0.012 0.31 0.028 0.12 0.11 0.34 0.013 0.013 0.025
Perfluorononanoic acid (PFNA) - - - 0.0018 U 0.0018 U 0.0018 U 0.002 U 0.002 U 0.0017 U 0.0059 0.0087 0.03 0.0082 0.0048 0.0045 0.0018 U 0.0033 0.0018 U 0.0016J 0.0048 0.0069 0.0016J 0.0015)J 0.0018 U
Perfluorooctanoic acid (PFOA) 0.07* - 0.40° 0.11 0.0023 U 0.0019 U 0.014 0.014 0.023 0.055 0.18 0.00075 U 0.044 0.0023 U 0.047 0.078 0.19 0.0069 U 0.0073 U 0.0044 U
Perfluorooctanesulfonic acid (PFOS) 0.07° - 0.40° 0.0027 U 0.0019 U 0.0011U 0.013U 0.014U 0.018 U 0.22 0.0021 U - 0.002 U 0.24 0.21 0.34 0.03U 0.03U 0.0051U
PFOS + PFOA (calculation) 0.07 - - 0.11 0.0023 U 0.0019 U 0.014 0.014 0.023 0.275 7.26) 3.91 0.7 2.02 2.06 0.0021 U 1.444 0.002 U 0.287 0.288 0.53 0.03U 0.03U 0.0051U
Perfluorotetradecanoic acid (PFTeA) - - - 0.00073 U 0.0015 U 0.0038 U 0.00053 U 0.0013 U 0.002 U 0.0026 U 0.00065 U 0.00091 U 0.00092 U 0.0024 U 0.0009 U 0.00092 U 0.0009 U 0.00091 U | 0.00097 U 0.001 U 0.00096 U | 0.00075 U 0.0008 U 0.00056 U
Perfluorotridecanoic acid (PFTriA) - - - 0.0018 U 0.0018 U 0.0018 U 0.002 U 0.002 U 0.0017 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0019 U 0.002 U 0.0019 U 0.0019 U 0.0019 U 0.0018 U
Perfluoroundecanoic acid (PFUnA) - - - 0.0018 U 0.0018 U 0.0018 U 0.002 U 0.002 U 0.0017 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0019 U 0.0014) 0.0019 U 0.0019 U 0.0019 U 0.0018 U
Notes:
Bold indicates that the analyte was detected.
Light shading indicates that the result is above the EPA HA.
-- = screening level not established
ug/L = microgram(s) per liter
ADEC = Alaska Department of Environmental Conservation
AFFF = aqueous film-forming foam
AWACS = Airborne Warning and Control System
bgs = below ground surface
EPA = United States Environmental Protection Agency
FtS = fluorotelomer sulfonates
HA = health advisory
ID = identifier
PFC = perfluorinated compound
RSL = Regional Screening Level
J =The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample
U =The analyte was analyzed for, but was not detected above the reported sample quantitation limit
Screening Level and Cleanup Level Sources
A = United States Environmental Protection Agency (EPA). 2016. Drinking Water Health Advisory for Perfluorooctanoic Acid (PFOA), EPA 822-R-16-005. Washington, DC. Office of Water Health and Ecological Criteria Division.
B = United States Environmental Protection Agency (EPA). 2016. Drinking Water Health Advisory for Perfluorooctane
€= EPA. 2016c. Regional Screening Levels. May. (https:
P = Alaska Department of Environment and Conservation. 2016. Table C Groundwater Cleanup Level. November.
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Table 3-6. Summary of Perfluorinated Compounds Detected in Groundwater
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

AFFF AFFF AFFF
AFFF AFFF AFFF AFFF AFFF Area #18 — Area #25 - Area #26 -
Area #12 - Area #13 - | Area #14— | Area #15— |Area #16 — Fire AFFF Hangar 5 AFFF AFFF AFFF AFFF AFFF AFFF $5108 UC35A
Former AFFF Fire Fire Fire Suppression | Area #17— | Former AFFF | Area #19 — Area #20 - Area #21 - | Area #22 — | Area #23 - | Area#24 - | C-17 Crash | Cessna Crash
AFFF Area:| Spray Test Area [ Station 1 Station 6 Station 7 | Foam Storage FT023 Spray Test Area| Hangar 6 Hangar 8 Hangar 10 | Hangar 16 | Hangar 17 | Hangar 18 Location Location ST037 LFO04
Location: FASTA-1 FS1-1 FS6-1 FS7-1 FSFS-1 FP56 H5-1 H6-1 H8-1 H10-1 H16-1 H17-1 H18-1 55108-1 UC35A-1 0U55P-01 0U5SP-02 0U5SP-11 ouUsCP-02 LF04SP-02
Sample ID:| 16Q3FASTA- 16Q3FS1- 16Q3FS6- 16Q3FS7- 16Q3FSFS- 16Q3FP56- 16Q3H5- 16Q3H6- 16Q3H8- 16Q3H8- 16Q3H10- | 16Q3H16- | 16Q3H17- | 16Q3H18- | 16Q355108- | 16Q3UC35A- | 16Q40U5SP- | 16Q40U5SP- | 16Q40U5SP- | 16Q40U5CP- | 16Q4LFO4SP-
1-GW-0 1-GW-0 1-GW-0 1-GW-0 1-GW-0 GW-0 1-GW-0 1-GW-0 1-GW-0 1-GW-1 1-GW-0 1-GW-0 1-GW-0 1-GW-0 1-GW-0 1-GW-0 01-SP-0 02-5P-0 11-5P-0 02-5P-0 02-5P-0
Sample Depth (feet bgs): 24 to 34 24to34 |51.4to61.4|30.6to40.6 30to 40 40 to 50 27to 37 14to 24 34.5t044.5 34.5to44.5 30to 40 47to 57 47to 57 36to46 71to 81 30to 40 0to0.1 0to0.1 0to0.1 0to0.1 0to0.1
Sample Date: 8/9/2016 8/15/2016 | 8/12/2016 | 8/17/2016 8/19/2016 8/24/2016 8/11/2016 8/16/2016 | 8/16/2016 8/16/2016 | 8/17/2016 | 8/12/2016 | 8/12/2016 | 8/17/2016 | 8/22/2016 8/15/2016 11/22/2016 11/22/2016 11/22/2016 11/22/2016 11/22/2016
ADEC
Analyte EPAHA EPARSL Cleanup Level
PFC (ug/L)
6:2FtS - - - 0.5) 0.22 0.02 1.7) 0.19) 0.057) 1.3) 0.11 0.14 0.15 0.061 0.0099 U 0.0099 U 1.5) 0.0089 U 0.0092 U 0.0097 ) 0.027) 0.93) 0.013) 0.056)
8:2FtS - - - 0.009 U 0.085 0.0095 U 0.53) 0.0087 U 0.0087 U 0.012) 0.0095 U 0.011) 0.0099J 0.0099 U 0.0099 U 0.0099 U 0.006J 0.0089 U 0.0092 U 0.01U 0.01U 0.019) 0.01U 0.01U
Perfluorobutanesulfonic acid (PFBS) - 380° - 0.29 0.098 0.006 U 1 0.48 0.007 U 0.63 0.025 0.0096 0.012 0.025 0.084 0.018 0.14 0.0083 0.023 0.098 0.096 0.46 0.081 0.047
Perfluorodecanoic acid (PFDA) - - - 0.0009 U 0.00058 ) 0.00043) 0.0044 0.0026 0.00052) 0.0036 0.0012 U 0.001U 0.00095 U 0.00099 U 0.00044) | 0.00099U | 0.00096 U 0.00089 U 0.00092 U 0.001U 0.001 U 0.00062 J 0.001 U 0.001 U
Perfluorododecanoic acid (PFDoA) - - - 0.0018 U 0.0019U 0.0019 U 0.002 U 0.0017 U 0.0017 U 0.0018 U 0.0019 U 0.0021 U 0.0019 U 0.002 U 0.002 U 0.002 U 0.0019 U 0.0018 U 0.0018 U 0.002 U 0.002 U 0.0021 U 0.002 U 0.002 U
Perfluoroheptanoic acid (PFHpA) - - - 0.18 0.22 0.0076 0.97 0.2 0.0084 0.45 0.15 0.068 0.069 0.075 0.021 0.013 0.092 0.0058 0.05 0.17 0.22 0.46 0.22 0.033
Perfluorohexanoic acid (PFHxA) - - - 1.1 0.77 0.018) 4.7 1.1 0.02 25 0.34 0.18 0.18 0.17 0.086 0.038 0.93 0.018 0.15 0.63 0.81 1.8 0.69 0.13
Perfluorohexanesulfonic acid (PFHxS) - - - 14) 0.75) 0.042 8.5 2.1 0.052 25 0.31 0.1 0.11 0.33 0.28 0.074 1.5) 0.057 0.14 0.3 0.5 4.2 0.46 0.22
Perfluorononanoic acid (PFNA) - - - 0.0026 0.012 0.00067 ) 0.028) 0.0078 0.0017 U 0.0075 0.0067 0.0017) 0.0017 ) 0.0013J 0.00084 ) 0.00088 ) 0.0045 0.0018 U 0.0037 0.002 U 0.0014) 0.011 0.0014) 0.0022 )
Perfluorooctanoic acid (PFOA) 0.07* - 0.40° 0.0097 ) 0.03 0.26 0.037 0.038 0.2 0.033 0.015 0.23 0.0089 0.11 0.12 0.19 0.19 0.039
Perfluorooctanesulfonic acid (PFOS) 0.07° - 0.40° 0.035U 0.14 0.17 0.28 0.23 0.27 - 0.0099 U 0.37 0.02 0.20 0.25 _
PFOS + PFOA (calculation) 0.07 - - 3.5) 3.62) 0.5497) 29.1 1.57 0.03 3 1.21 0.177 0.208 0.48 0.243 0.285 8.33 0.0089 0.48 0.14 0.39 7.1 0.44 0.459
Perfluorotetradecanoic acid (PFTeA) - - - 0.0009 U 0.00096 U | 0.00095 U 0.001U 0.0014 U 0.00089 U 0.00091 U 0.00095 U 0.0064 0.00095 U 0.00099 U 0.0055 U 0.00099 U | 0.00096 U 0.0036 U 0.00092 U 0.00049 ) 0.00073) 0.00054 ) 0.00067 J 0.00044)
Perfluorotridecanoic acid (PFTriA) - - - 0.0018 U 0.0019U 0.00063 ) 0.002 U 0.0017 U 0.0017 U 0.0018 U 0.0019 U 0.0021 U 0.0019 U 0.002 U 0.00059 ) 0.002 U 0.0019 U 0.00066 J 0.0018 U 0.002 U 0.002 U 0.0021 U 0.002 U 0.002 U
Perfluoroundecanoic acid (PFUnA) - - - 0.0018 U 0.0019U 0.0019 U 0.002 U 0.0017 U 0.0017 U 0.0018 U 0.0019 U 0.0021 U 0.0019 U 0.002 U 0.002 U 0.002 U 0.0019 U 0.0018 U 0.0018 U 0.002 U 0.002 U 0.0021 U 0.002 U 0.002 U

Notes:

Bold indicates that the analyte was detected.

Light shading indicates that the result is above the EPA HA.

-- = screening level not established

ug/L = microgram(s) per liter

ADEC = Alaska Department of Environmental Conservation
AFFF = aqueous film-forming foam

AWACS = Airborne Warning and Control System

bgs = below ground surface

EPA = United States Environmental Protection Agency
FtS = fluorotelomer sulfonates

HA = health advisory

ID = identifier

PFC = perfluorinated compound

RSL = Regional Screening Level

J =The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample
U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit

Screening Level and Cleanup Level Sources

A = United States Environmental Protection Agency (EPA). 2016. Drinking Water Health Advisory for Perfluorooctanoic Acid (PFOA), EPA 822-R-16-005. Washington, DC. Office of Water Health and Ecological Criteria Division.
B = United States Environmental Protection Agency (EPA). 2016. Drinking Water Health Advisory for Perfluorooctane

€= EPA. 2016c. Regional Screening Levels. May. (https:

P = Alaska Department of Environment and Conservation. 2016. Table C Groundwater Cleanup Level. November.
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Table 5-1. Summary of Detections and Screening Level Exceedances

Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

Maximum Detected

Number of Primary
Samples/ Number of

Exceeds Screening

AFFF Area Location Type Media and Parameter Concentration Screening Level® Exceedances® Level?
AFFF Area #1 - AT029 Fire Training  Shallow Subsurface Soil (mg/kg)
Area PFBS ND 1,600° 1/0 No
PFOA 0.00034 J 0.0017° 1/0 No
PFOS 0.00351 0.003¢ 1/1 Yes
Groundwater (ug/L)
PFBS ND 380° 1/0 No
PFOA 0.11 0.07¢ 1/1 Yes
PFOS ND 0.07' 1/0 No
AFFF Area #2 - AT052 Fire Training  Shallow Subsurface Soil (mg/kg)
Area PFBS ND 1,600° 1/0 No
PFOA 0.00016J 0.0017° 1/0 No
PFOS 0.00035 J 0.003° 1/0 No
Groundwater (ug/L)
PFBS 0.044 380° 1/0 No
PFOA ND 0.07¢ 1/0 No
PFOS ND 0.07" 1/0 No
AFFF Area #3 - Fire Station 4 Fire Station  Shallow Subsurface Soil (mg/kg)
PFBS ND 1,600° 1/0 No
PFOA 0.00065 0.0017° 1/0 No
PFOS 0.0013 0.003° 1/0 No
Groundwater (ug/L)
PFBS 0.0093 380° 1/0 No
PFOA 0.014 0.07° 1/0 No
PFOS ND 0.07" 1/0 No
AFFF Area #4 - Fire Station 5 Fire Station  Shallow Subsurface Soil (mg/kg)
PFBS 0.00016 J 1,600° 1/0 No
PFOA 0.00065 0.0017° 1/0 No
PFOS 0.0071 0.003¢ 1/1 Yes
Groundwater (ug/L)
PFBS 0.063 380° 1/0 No
PFOA 0.023 0.07¢ 1/0 No
PFOS ND 0.07' 1/0 No
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Table 5-1. Summary of Detections and Screening Level Exceedances

Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

Maximum Detected

Number of Primary
Samples/ Number of

Exceeds Screening

AFFF Area Location Type Media and Parameter Concentration Screening Level® Exceedances® Level?
AFFF Area #5- SS044 Other Shallow Subsurface Soil (mg/kg)
PFBS ND 1,600° 1/0 No
PFOA 0.0017 J 0.0017¢ 1/0 No
PFOS 0.00063 J 0.003¢ 1/0 No
Groundwater (ug/L)
PFBS 0.012 380° 1/0 No
PFOA 0.055 0.07¢ 1/0 No
PFOS 0.22 0.07' 1/1 Yes
AFFF Area #6 - C-17 Debris Storage Other Groundwater (ug/L)
Yard PFBS 0.31 380° 1/0 No
PFOA 0.86) 0.07¢ 1/1 Yes
PFOS 6.4) 0.07' 1/1 Yes
AFFF Area #7 - Current AFFF Spray AFFF Spray Test Shallow Subsurface Soil (mg/kg)
Test Area Area PFBS 0.00045 1,600° 1/0 No
PFOA 0.0032 0.0017°¢ 1/1 Yes
PFOS 0.03 0.003¢ 1/1 Yes
Groundwater (ug/L)
PFBS 0.13 380° 2/0 No
PFOA 0.61 0.07¢ 2/2 Yes
PFOS 3.3 0.07' 2/2 Yes
AFFF Area #8 - Corrosion Control Hangar Shallow Subsurface Soil (mg/kg)
Hangar PFBS ND 1,600° 1/0 No
PFOA 0.00071 0.0017° 1/0 No
PFOS 0.0021 0.003¢ 1/0 No
Groundwater (ug/L)
PFBS 0.14 380° 2/0 No
PFOA 0.56 0.07¢ 2/2 Yes
PFOS 1.5 0.07' 2/2 Yes

20F8
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Table 5-1. Summary of Detections and Screening Level Exceedances

Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

Maximum Detected

Number of Primary
Samples/ Number of

Exceeds Screening

AFFF Area Location Type Media and Parameter Concentration Screening Level® Exceedances® Level?
AFFF Area #9 - Current Fire Training Fire Training  Shallow Subsurface Soil (mg/kg)
Area Area PFBS 0.0029 J 1,600° 3/0 No
PFOA 0.0029 ) 0.0017°¢ 3/1 Yes
PFOS 0.22) 0.003¢ 3/2 Yes
Groundwater (ug/L)
PFBS 0.1 380° 3/0 No
PFOA 0.044 0.07¢ 3/0 No
PFOS 1.4 0.07' 3/1 Yes
AFFF Area #10 - Cherry Hill Ditch Other Shallow Subsurface Soil (mg/kg)
PFBS ND 1,600° 4/0 No
PFOA 0.00064 0.0017° 4/0 No
PFOS 0.0047 0.003¢ 4/3 Yes
Sediment (mg/kg)
PFBS ND 1,600° 1/0 No
PFOA 0.00023 J 0.0017° 1/0 No
PFOS ND 0.003° 1/0 No
Groundwater (ug/L)
PFBS 0.062 380° 4/0 No
PFOA 0.19 0.07¢ 4/2 Yes
PFOS 0.34 0.07' 4/3 Yes
Surface Water (ug/L)
PFBS 0.03) 380° 1/0 No
PFOA 0.1 0.07¢ 1/1 Yes
PFOS 0.48 0.07' 1/1 Yes
AFFF Area #11 - E3/AWACS Crash Emergency  Shallow Subsurface Soil (mg/kg)
Response PFBS ND 1,600 1/0 No
PFOA ND 0.0017° 1/0 No
PFOS 0.00027 J 0.003° 1/0 No
Groundwater (ug/L)
PFBS ND 380° 1/0 No
PFOA ND 0.07° 1/0 No
PFOS ND 0.07' 1/0 No
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Table 5-1. Summary of Detections and Screening Level Exceedances

Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

Maximum Detected

Number of Primary
Samples/ Number of

Exceeds Screening

AFFF Area Location Type Media and Parameter Concentration Screening Level® Exceedances® Level?
AFFF Area #12 - Former AFFF Spray ~ AFFF Spray Test Shallow Subsurface Soil (mg/kg)
Test Area Area PFBS ND 1,600° 1/0 No
PFOA 0.00046J 0.0017¢ 1/0 No
PFOS 0.0151J 0.003¢ 1/0 No
Groundwater (ug/L)
PFBS 0.29 380" 1/0 No
PFOA 1.7) 0.07° 1/1 Yes
PFOS 1.8) 0.07° 1/1 Yes
AFFF Area #13 - Fire Station 1 Fire Station  Shallow Subsurface Soil (mg/kg)
PFBS 0.0057 1,600° 1/0 No
PFOA 0.025 0.0017¢ 1/1 Yes
PFOS 8.9 0.003¢ 1/1 Yes
Groundwater (ug/L)
PFBS 0.098 380" 1/0 No
PFOA 0.72 0.07° 1/1 Yes
PFOS 2.9) 0.07° 1/1 Yes
AFFF Area #14 - Fire Station 6 Fire Station  Shallow Subsurface Soil (mg/kg)
PFBS ND 1,600° 1/0 No
PFOA 0.0009 0.0017¢ 1/0 No
PFOS 0.27 0.003¢ 1/1 Yes
Groundwater (ug/L)
PFBS ND 380° 1/0 No
PFOA 0.0097J 0.07° 1/0 No
PFOS 0.54) 0.07° 1/1 Yes
AFFF Area #15 - Fire Station 7 Fire Station  Shallow Subsurface Soil (mg/kg)
PFBS ND 1,600° 1/0 No
PFOA 0.00041 J 0.0017° 1/0 No
PFOS 0.00371 0.003¢ 1/1 Yes
Groundwater (ug/L)
PFBS 1 380" 1/0 No
PFOA 5.1 0.07° 1/1 Yes
PFOS 24 0.07° 1/1 Yes
40F8 NG0120171109ANC



Table 5-1. Summary of Detections and Screening Level Exceedances

Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

Maximum Detected

Number of Primary
Samples/ Number of

Exceeds Screening

AFFF Area Location Type Media and Parameter Concentration Screening Level® Exceedances® Level?
AFFF Area #16 - Fire Suppression Other Shallow Subsurface Soil (mg/kg)
Foam Storage PFBS 0.0015 1,600° 1/0 No
PFOA 0.0021 0.0017¢ 1/1 Yes
PFOS 0.0018 0.003¢ 1/0 No
Groundwater (ug/L)
PFBS 0.48 380° 1/0 No
PFOA 0.62 0.07° 1/1 Yes
PFOS 0.95 0.07° 1/1 Yes
AFFF Area #17 - FT023 Fire Training  Groundwater (ug/L)
Area PFBS ND 380° 1/0 No
PFOA 0.03 0.07° 1/0 No
PFOS ND 0.07' 1/0 No
AFFF Area #18 - Hangar 5 Former AFFF Spray Test Shallow Subsurface Soil (mg/kg)
AFFF Spray Test Area Area PFBS 0.00038 J 1,600° 1/0 No
PFOA 0.00065 0.0017° 1/0 No
PFOS 0.024 0.003¢ 1/1 Yes
Groundwater (ug/L)
PFBS 0.63 380° 1/0 No
PFOA 1.1 0.07° 1/1 Yes
PFOS 1.9 0.07° 1/1 Yes
AFFF Area #19 - Hangar 6 Hangar Shallow Subsurface Soil (mg/kg)
PFBS ND 1,600° 1/0 No
PFOA 0.00017 J 0.0017° 1/0 No
PFOS 0.0012 0.003¢ 1/0 No
Groundwater (ug/L)
PFBS 0.025 380° 1/0 No
PFOA 0.26 0.07° 1/1 Yes
PFOS 0.95 0.07° 1/1 Yes
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Table 5-1. Summary of Detections and Screening Level Exceedances

Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

Maximum Detected

Number of Primary
Samples/ Number of

Exceeds Screening

AFFF Area Location Type Media and Parameter Concentration Screening Level® Exceedances® Level?
AFFF Area #20 - Hangar 8 Hangar Shallow Subsurface Soil (mg/kg)
PFBS ND 1,600° 1/0 No
PFOA ND 0.0017¢ 1/0 No
PFOS 0.00087 0.003¢ 1/0 No
Groundwater (ug/L)
PFBS 0.012 380" 1/0 No
PFOA 0.038 0.07° 1/0 No
PFOS 0.17 0.07° 1/1 Yes
AFFF Area #21 - Hangar 10 Hangar Shallow Subsurface Soil (mg/kg)
PFBS 0.0007 1,600° 1/0 No
PFOA 0.00076 0.0017¢ 1/0 No
PFOS ND 0.003° 1/0 No
Groundwater (ug/L)
PFBS 0.025 380" 1/0 No
PFOA 0.2 0.07° 1/1 Yes
PFOS 0.28 0.07° 1/1 Yes
AFFF Area #22 - Hangar 16 Hangar Shallow Subsurface Soil (mg/kg)
PFBS ND 1,600° 1/0 No
PFOA ND 0.0017¢ 1/0 No
PFOS 0.00054 0.003¢ 1/0 No
Groundwater (ug/L)
PFBS 0.084 380" 1/0 No
PFOA 0.033 0.07° 1/0 No
PFOS 0.21 0.07° 1/1 Yes
AFFF Area #23 - Hangar 17 Hangar Shallow Subsurface Soil (mg/kg)
PFBS ND 1,600° 1/0 No
PFOA 0.00018 J 0.0017° 1/0 No
PFOS 0.012 0.003¢ 1/1 Yes
Groundwater (ug/L)
PFBS 0.018 380" 1/0 No
PFOA 0.015 0.07° 1/0 No
PFOS 0.27 0.07° 1/1 Yes
60F 8 NG0120171109ANC



Table 5-1. Summary of Detections and Screening Level Exceedances

Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

Maximum Detected

Number of Primary
Samples/ Number of

Exceeds Screening

AFFF Area Location Type Media and Parameter Concentration Screening Level® Exceedances® Level?
AFFF Area #24 - Hangar 18 Hangar Shallow Subsurface Soil (mg/kg)
PFBS ND 1,600° 1/0 No
PFOA 0.00024 J 0.0017° 1/0 No
PFOS 0.033 0.003¢ 1/1 Yes
Groundwater (ug/L)
PFBS 0.14 380° 1/0 No
PFOA 0.23 0.07¢ 1/1 Yes
PFOS 8.1 0.07' 1/1 Yes
AFFF Area #25 - SS108 C-17 Crash Emergency  Shallow Subsurface Soil (mg/kg)
Site Response PFBS ND 1,600° 1/0 No
PFOA ND 0.0017° 1/0 No
PFOS 0.00086 0.003° 1/0 No
Groundwater (ne/L)
PFBS 0.0083 380° 1/0 No
PFOA 0.0089 0.07° 1/0 No
PFOS ND 0.07' 1/0 No
AFFF Area #26 - Cessna UC-35A Crash Emergency  Shallow Subsurface Soil (mg/kg)
Location Response PFBS ND 1,600b 1/0 No
PFOA ND 0.0017° 1/0 No
PFOS 0.00042) 0.003¢ 1/0 No
Groundwater (ug/L)
PFBS 0.023 380° 1/0 No
PFOA 0.11 0.07¢ 1/1 Yes
PFOS 0.37 0.07' 1/1 Yes
LFO04 Other Groundwater (ug/L)
PFBS 0.047 380° 1/0 No
PFOA 0.039 0.07¢ 1/0 No
PFOS 0.42 0.07' 1/1 Yes
NG0120171109ANC 70F8



Table 5-1. Summary of Detections and Screening Level Exceedances
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

Number of Primary

Maximum Detected Samples/ Number of  Exceeds Screening
AFFF Area Location Type Media and Parameter Concentration Screening Level® Exceedances® Level?

ST037 Other Groundwater (ug/L)
PFBS 0.46 380° 4/0 No
PFOA 2.1 0.07¢ 4/4 Yes
PFOS 5 0.07' 4/3 Yes

Surface Water (ug/L)

PFBS 1 380° 1/0 No
PFOA 2.7 0.07¢ 1/1 Yes
PFOS 4.9 0.07' 1/1 Yes

Notes:

Shading indicates that no further action is required for the AFFF Area based on analytical results.

AFFF = aqueous film forming foam

mg/kg = milligram(s) per kilogram

pg/L = microgram(s) per liter

? Screening Level presented is most conservative of project Screening Levels applicable to media of interest.

= EpA Regional Screening Levels. 2016c. (https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016). May.

¢ = Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Migration-to-Groundwater Soil Cleanup Level. November.

= EPA. 2016c. Regional Screening Levels. May. (https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016)

9= United States Environmental Protection Agency (EPA). 2016. Drinking Water Health Advisory for Perfluorooctanoic Acid (PFOA).

(PFOA), EPA 822-R-16-005. Washington, DC. Office of Water Health and Ecological Criteria Division.
f= United States Environmental Protection Agency (EPA). 2016. Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS).
EPA 822-R-16-004. Washington, DC. Office of Water Health and Ecological Criteria Division.
& = Sample result is listed as exceedance if it exceeds any of the project Screening Levels applicable to media of interest.
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Figure 2-2
AFFF Area Location Map
Site Inspection for AFFF Areas
Joint Base Elmendorf-Richardson,
Alaska
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Figure 3-1
Potentiometric Surface Map
Site Inspection for AFFF Areas
Joint Base Elmendorf-Richardson,
Alaska
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Figure 3-3A
PFOA and PFOS Soil Results
Site Inspection for AFFF Areas
Joint Base Elmendorf-Richardson,
Alaska
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ADEC = Alaska Department of Environmental Conservation
AFB = Air Force Base
AFFF = aqueous film-forming foam
AWACS = Airborne Warning and Control System
FTA = fire training area
HH = human health
mg/kg = milligrams per kilogram
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- g 4 ¢ ¢ 3 & AL s -Data are compared with November 2016 ADEC Cleanup Levels. Concentrations of PFOA and PFOS

¢ y r / oy X are below EPA RBSLs.

) -United States Environmental Protection Agency (EPA). 2016. Risk-based screening levels (RBSL)

calculated using the EPA Regional Screening Level calculator
(https://epa-prgs.ornl.gov/cgi- bin/chemicals/cs]_search).
-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Under 40-inch
Zone, Human Health Soil Cleanup Level. November.
-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Migration to
Groundwater Soil Cleanup Level. November.
-In general, deep aquifer groundwater flow on Elmendorf is to the west.
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Figure 3-3B
PFOA and PFOS Soil Results
Site Inspection for AFFF Areas

Joint Base Elmendorf-Richardson,
Alaska

Legend
Monitoring Well (existing)

Shallow Aquifer Groundwater Flow Direction
Combined Aquifer Groundwater Flow Direction
Deep Aquifer Groundwater Flow Direction
Road Centerline

Area of Possible Release

Base Boundary

Building

Below ADEC MTGW cleanup levels

(0.0030 and 0.0017 mg/kg)

JBER-EIlmendorf:

JBER-Richardson

AREA LOCATION

AFFF = aqueous film-forming foam

AWACS = Airborne Warning and Control System

FTA = fire training area

HH = human health

mg/kg = milligrams per kilogram

MTGW = migration to groundwater

PFOS = perfluorooctanesulfonic acid

PFOA = perfluorooctanoic acid

RBSL = risk based screening level

-Data are compared with November 2016 ADEC Cleanup Levels. Concentrations of PFOA and PFOS
are below EPA RBSLs.

-United States Environmental Protection Agency (EPA). 2016. Risk-based screening levels (RBSL)
calculated using the EPA Regional Screening Level calculator

(https://epa-prgs.ornl.gov/cgi- bin/chemicals/cs]_search).

-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Under 40-inch
Zone, Human Health Soil Cleanup Level. November.

-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Migration to
Groundwater Soil Cleanup Level. November.

-In general, deep aquifer groundwater flow on Elmendorf is to the west.
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Figure 3-3C
PFOA and PFOS Soil Results
Site Inspection for AFFF Areas
Joint Base Elmendorf-Richardson,
Alaska

Legend
Monitoring Well (existing)

Shallow Aquifer Groundwater Flow Direction
Combined Aquifer Groundwater Flow Direction

Deep Aquifer Groundwater Flow Direction
Stormwater Line

Road Centerline

Area of Possible Release

Base Boundary

Building

Below ADEC MTGW cleanup levels
(0.0030 and 0.0017 mg/kg)

JBER-EIlmendorf:

JBER-Richardson

AREA LOCATION

ADEC = Alaska Department of Environmental Conservation

AFB = Air Force Base

AFFF = aqueous film-forming foam

AWACS = Airborne Warning and Control System

FTA = fire training area

HH = human health

mg/kg = milligrams per kilogram

MTGW = migration to groundwater

PFOS = perfluorooctanesulfonic acid

PFOA = perfluorooctanoic acid

RBSL = risk based screening level

-Data are compared with November 2016 ADEC Cleanup Levels. Concentrations of PFOA and PFOS
are below EPA RBSLs.

-United States Environmental Protection Agency (EPA). 2016. Risk-based screening levels (RBSL)
calculated using the EPA Regional Screening Level calculator

(https://epa-prgs.ornl.gov/cgi- bin/chemicals/cs]_search).

-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Under 40-inch
Zone, Human Health Soil Cleanup Level. November.

-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Migration to
Groundwater Soil Cleanup Level. November.

-In general, deep aquifer groundwater flow on Elmendorf is to the west.

\lcanopus\Groups\GIS\00_Proj\U\USACE\666984_PFCSitelnspections\Maps\Report\SI_Report\JBER\
SI_Soil_Results.mxd
5/18/2017 AR
Source: Wetland, National Wetlands Inventory - Wetland Polygons, Published
September 2012, U.S. Fish and Wildlife Service, Division of Habitat
and Resource Conservation, Washington, D.C.
http://www.fivs.gov/wetlands/




S ERER R T A i
VY Y Al R R

2 h gen

AeroGRID, IGN, and the GIS User C

Figure 3-3D
PFOA and PFOS Soil Results
Site Inspection for AFFF Areas

Joint Base Elmendorf-Richardson,
Alaska

Legend
Monitoring Well (existing)
Shallow Aquifer Groundwater Flow Direction
Combined Aquifer Groundwater Flow Direction
Deep Aquifer Groundwater Flow Direction
Stream/River
Stormwater Line
Road Centerline
Area of Possible Release
Base Boundary
Building
Freshwater Forested/Shrub Wetland
Riverine Wetland

Below ADEC MTGW cleanup levels
(0.0030 and 0.0017 mg/kg)

JBER-EIlmendorf:

JBER-Richardson

AREA LOCATION

ADEC = Alaska Department of Environmental Conservation
AFB = Air Force Base
AFFF = aqueous film-forming foam
AWACS = Airborne Warning and Control System
ire training area
HH = human health
mg/kg = milligrams per kilogram
MTGW = migration to groundwater
PFOS = perfluorooctanesulfonic acid
PFOA = perfluorooctanoic acid
RBSL = risk based screening level
-Data are compared with November 2016 ADEC Cleanup Levels. Concentrations of PFOA and PFOS
are below EPA RBSLs.
-United States Environmental Protection Agency (EPA). 2016. Risk-based screening levels (RBSL)
calculated using the EPA Regional Screening Level calculator
(https://epa-prgs.ornl.gov/cgi- bin/chemicals/cs]_search).
-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Under 40-inch
Zone, Human Health Soil Cleanup Level. November.
-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Migration to
Groundwater Soil Cleanup Level. November.
-In general, deep aquifer groundwater flow on Elmendorf is to the west.
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Figure 3-3E
PFOA and PFOS Soil Results
Site Inspection for AFFF Areas
Joint Base Elmendorf-Richardson,
Alaska

Legend
Monitoring Well (existing)
Shallow Aquifer Groundwater Flow Direction
Combined Aquifer Groundwater Flow Direction
Deep Aquifer Groundwater Flow Direction
Cherry Hill Ditch/Drainage System Closed Conduit
Stormwater Line
Road Centerline
Area of Possible Release
Base Boundary
Building
Freshwater Forested/Shrub Wetland

Below ADEC MTGW cleanup levels
(0.0030 and 0.0017 mg/kg)

Above ADEC MTGW cleanup levels and below ADEC
HH cleanup levels (0.0030 or 0.0017 mg/kg and 1.6 mg/kg)

JBER-EIlmendorf:

JBER-Richardson

AREA LOCATION

ADEC = Alaska Department of Environmental Conservation

AFB = Air Force Base

AFFF = aqueous film-forming foam

AWACS = Airborne Warning and Control System

FTA = fire training area

HH = human health

mg/kg = milligrams per kilogram

MTGW = migration to groundwater

PFOS = perfluorooctanesulfonic acid

PFOA = perfluorooctanoic acid

RBSL = risk based screening level

-Data are compared with November 2016 ADEC Cleanup Levels. Concentrations of PFOA and PFOS
are below EPA RBSLs.

-United States Environmental Protection Agency (EPA). 2016. Risk-based screening levels (RBSL)
calculated using the EPA Regional Screening Level calculator

(https://epa-prgs.ornl.gov/cgi- bin/chemicals/cs]_search).

-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Under 40-inch
Zone, Human Health Soil Cleanup Level. November.

-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Migration to
Groundwater Soil Cleanup Level. November.

-In general, deep aquifer groundwater flow on Elmendorf is to the west.
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[FROS QS mElg), (T f PFOA and PFOS Soil Results
Site Inspection for AFFF Areas

Joint Base Elmendorf-Richardson,
Alaska

Legend
Monitoring Well (existing)

Shallow Aquifer Groundwater Flow Direction
Combined Aquifer Groundwater Flow Direction
Deep Aquifer Groundwater Flow Direction
Cherry Hill Ditch/Drainage System Closed Conduit
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Area of Possible Release
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Freshwater Pond

Below ADEC MTGW cleanup levels

(0.0030 and 0.0017 mg/kg)

Above ADEC MTGW cleanup levels and below ADEC
HH cleanup levels (0.0030 or 0.0017 mg/kg and 1.6 mg/kg)

/ ‘ Higher than EPA RBSL (above 1.26 mg/kg)
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AREA LOCATION

ADEC = Alaska Department of Environmental Conservation

AFB = Air Force Base

AFFF = aqueous film-forming foam

AWACS = Airborne Warning and Control System

FTA = fire training area

HH = human health

mg/kg = milligrams per kilogram

MTGW = migration to groundwater

PFOS = perfluorooctanesulfonic acid

PFOA = perfluorooctanoic acid

RBSL = risk based screening level

-Data are compared with November 2016 ADEC Cleanup Levels.

-United States Environmental Protection Agency (EPA). 2016. Risk-based screening levels (RBSL)
calculated using the EPA Regional Screening Level calculator

(https://epa-prgs.ornl.gov/cgi- bin/chemicals/cs]_search).

-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Under 40-inch
Zone, Human Health Soil Cleanup Level. November.

-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Migration to
Groundwater Soil Cleanup Level. November.

-In general, deep aquifer groundwater flow on Elmendorf is to the west.
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Figure 3-3G
PFOA and PFOS Soil Results
Site Inspection for AFFF Areas
Joint Base Elmendorf-Richardson,
Alaska
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JBER-EIlmendorf:

JBER-Richardson

AREA LOCATION

ADEC = Alaska Department of Environmental Conservation

AFB = Air Force Base

AFFF = aqueous film-forming foam

AWACS = Airborne Warning and Control System

FTA = fire training area

HH = human health

mg/kg = milligrams per kilogram

MTGW = migration to groundwater

PFOS = perfluorooctanesulfonic acid

PFOA = perfluorooctanoic acid

RBSL = risk based screening level

-Data are compared with November 2016 ADEC Cleanup Levels. Concentrations of PFOA and PFOS
are below EPA RBSLs.

-United States Environmental Protection Agency (EPA). 2016. Risk-based screening levels (RBSL)
calculated using the EPA Regional Screening Level calculator

(https://epa-prgs.ornl.gov/cgi- bin/chemicals/cs]_search).

-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Under 40-inch
Zone, Human Health Soil Cleanup Level. November.

-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Migration to
Groundwater Soil Cleanup Level. November.

-In general, deep aquifer groundwater flow on Elmendorf is to the west.
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(| PFOS = perfluorooctanesulfonic acid
1 > - g PFOA = perfluorooctanoic acid
\ ¥ ¥ A 1. g RBSL = risk based screening level
(] "k A A SS-RD— 4 -Data are compared with November 2016 ADEC Cleanup Levels. Concentrations of PFOA and PFOS
are below EPA RBSLs.
I -United States Environmental Protection Agency (EPA). 2016. Risk-based screening levels (RBSL)
calculated using the EPA Regional Screening Level calculator
(https://epa-prgs.oml.gov/cgi- bin/chemicals/csl_search).
-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Under 40-inch
Zone, Human Health Soil Cleanup Level. November.
-Alaska Department of Environment and Conservation. 2016. Table B1, Method Two Migration to
Groundwater Soil Cleanup Level. November.
-In general, deep aquifer groundwater flow on Elmendorf is to the west.
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Figure 3-4
PFOA and PFOS Groundwater and
Surface Water Results
Site Inspection for AFFF Areas
Joint Base Elmendorf-Richardson,
Alaska

Legend

Shallow Aquifer Groundwater Flow Direction
Combined Aquifer Groundwater Flow Direction

Deep Aquifer Groundwater Flow Direction

Stream/River
Cherry Hill Ditch/Drainage System Open Channel
Cherry Hill Ditch/Drainage System Closed Conduit
Road Centerline
®  Area of Possible Release
Area of Daylighting Seeps
Base Boundary
Building
Surface Water Result

Below EPA HA 0f 0.07 pg/L

Above EPA HA and below ADEC cleanup level
(0.07 to 0.40 ug/L)

Above ADEC cleanup level (0.40 to 40 pg/L)

AREA LOCATION

JBER-Richardson

ADEC = Alaska Department of Environmental Conservation

AFFF = aqueous film-forming foam

AWACS = Airborne Warning and Control System

EPA = United States Environmental Protection Agency

FTA = fire training area

HA = health advisory

PFOS = perfluorooctanesulfonic acid

PFOA = perfluorooctanoic acid

pg/L - micrograms per liter

1. Data are compared with the May 2016 EPA Drinking Water Health Advisories
and the November 2016 ADEC Table C Groundwater Cleanup Levels.

2. In general, deep aquifer groundwater flow on Elmendorf is to the west.
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Figure 3-5A
PFOA and PFOS Groundwater
Results
Site Inspection for AFFF Areas
Joint Base Elmendorf-Richardson,
Alaska

Legend
Monitoring Well (existing)

Shallow Aquifer Groundwater Flow Direction
Combined Aquifer Groundwater Flow Direction
Deep Aquifer Groundwater Flow Direction
Stream/River

Stormwater Line

Road Centerline

Area of Possible Release

Area of Daylighting Seeps

Base Boundary
Building
Below EPA HA of 0.07 pg/L

Above EPA HA and below ADEC cleanup level
(0.07 to 0.40 pg/L)

JBER-Richardson

AREA LOCATION

Notes:

ADEC = Alaska Department of Environmental Conservation

AFFF = aqueous film-forming foam

AWACS = Airborne Warning and Control System

EPA = United States Environmental Protection Agency

FTA = fire training area

HA = health advisory

PFOS = perfluorooctanesulfonic acid

PFOA = perfluorooctanoic acid

pg/L - micrograms per liter

1. Data are compared with the May 2016 EPA Drinking Water Health Advisories

and the November 2016 ADEC Table C Groundwater Cleanup Levels.

2. In general, deep aquifer groundwater flow on Elmendorf is to the west.
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Figure 3-5B
PFOA and PFOS Groundwater
Results
Site Inspection for AFFF Areas
Joint Base Elmendorf-Richardson,
Alaska

Legend
Monitoring Well (existing)
Shallow Aquifer Groundwater Flow Direction
Combined Aquifer Groundwater Flow Direction
Deep Aquifer Groundwater Flow Direction
Road Centerline
Area of Possible Release
Area of Daylighting Seeps
Base Boundary
Building
Below EPA HA of 0.07 pg/L

JBER-Richardson

AREA LOCATION

Notes:

ADEC = Alaska Department of Environmental Conservation

AFFF = aqueous film-forming foam

AWACS = Airborne Warning and Control System

EPA = United States Environmental Protection Agency

FTA = fire training area

HA = health advisory

PFOS = perfluorooctanesulfonic acid

PFOA = perfluorooctanoic acid

pg/L - micrograms per liter

1. Data are compared with the May 2016 EPA Drinking Water Health Advisories

and the November 2016 ADEC Table C Groundwater Cleanup Levels.

2. In general, deep aquifer groundwater flow on Elmendorf is to the west.
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Figure 3-5C
PFOA and PFOS Groundwater
Results
Site Inspection for AFFF Areas
Joint Base Elmendorf-Richardson,
Alaska

Legend
4  Monitoring Well (existing)
f  Shallow Aquifer Groundwater Flow Direction
f  Combined Aquifer Groundwater Flow Direction
t Deep Aquifer Groundwater Flow Direction
Stormwater Line
Road Centerline
. -_' Area of Possible Release
b a -_' Area of Daylighting Seeps

Base Boundary
[ Building
> Below EPA HA 0f 0.07 pg/L

JBER-Richardson

AREA LOCATION

Notes:

ADEC = Alaska Department of Environmental Conservation

AFFF = aqueous film-forming foam

AWACS = Airborne Warning and Control System

EPA = United States Environmental Protection Agency

FTA = fire training area

HA = health advisory

PFOS = perfluorooctanesulfonic acid

PFOA = perfluorooctanoic acid

pg/L - micrograms per liter

1. Data are compared with the May 2016 EPA Drinking Water Health Advisories

and the November 2016 ADEC Table C Groundwater Cleanup Levels.

2. In general, deep aquifer groundwater flow on Elmendorf is to the west.
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Figure 3-5D
PFOA and PFOS Groundwater
Results
Site Inspection for AFFF Areas
Joint Base Elmendorf-Richardson,
Alaska

Legend
Monitoring Well (existing)

Shallow Aquifer Groundwater Flow Direction
Combined Aquifer Groundwater Flow Direction
Deep Aquifer Groundwater Flow Direction
Stream/River

Stormwater Line

Road Centerline

- Area of Possible Release
| ]

| |

| |

Area of Daylighting Seeps

L]
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[ Building
Freshwater Forested/Shrub Wetland
Riverine Wetland

Above EPA HA and below ADEC cleanup level
(0.07 to 0.40 pg/L)

JBER-Richardson

AREA LOCATION

Notes:

ADEC = Alaska Department of Environmental Conservation

AFFF = aqueous film-forming foam

AWACS = Airborne Warning and Control System

EPA = United States Environmental Protection Agency

FTA = fire training area

HA = health advisory

PFOS = perfluorooctanesulfonic acid

PFOA = perfluorooctanoic acid

pg/L - micrograms per liter

1. Data are compared with the May 2016 EPA Drinking Water Health Advisories

and the November 2016 ADEC Table C Groundwater Cleanup Levels.

2. In general, deep aquifer groundwater flow on Elmendorf is to the west.
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Figure 3-5E
PFOA and PFOS Groundwater
Results
Site Inspection for AFFF Areas
Joint Base Elmendorf-Richardson,
Alaska

Legend
Monitoring Well (existing)
Shallow Aquifer Groundwater Flow Direction
Combined Aquifer Groundwater Flow Direction
Deep Aquifer Groundwater Flow Direction
Cherry Hill Ditch/Drainage System Closed Conduit
Stormwater Line
Road Centerline
Area of Possible Release
Area of Daylighting Seeps
Base Boundary
Building
Freshwater Forested/Shrub Wetland

Below EPA HA of 0.07 pg/L

Above EPA HA and below ADEC cleanup level
(0.07 to 0.40 ug/L)

Above ADEC cleanup level (0.40 to 40 pg/L)

JBER-Richardson

AREA LOCATION

Notes:

ADEC = Alaska Department of Environmental Conservation

AFFF = aqueous film-forming foam

AWACS = Airborne Warning and Control System

EPA = United States Environmental Protection Agency

FTA = fire training area

HA = health advisory

PFOS = perfluorooctanesulfonic acid

PFOA = perfluorooctanoic acid

pg/L - micrograms per liter

1. Data are compared with the May 2016 EPA Drinking Water Health Advisories

and the November 2016 ADEC Table C Groundwater Cleanup Levels.

2. In general, deep aquifer groundwater flow on Elmendorf is to the west.
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Figure 3-5F
PFOA and PFOS Groundwater
Results
Site Inspection for AFFF Areas
Joint Base Elmendorf-Richardson,
Alaska
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Combined Aquifer Groundwater Flow Direction
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ADEC = Alaska Department of Environmental Conservation

AFFF = aqueous film-forming foam

AWACS = Airborne Warning and Control System

EPA = United States Environmental Protection Agency

FTA = fire training area

HA = health advisory

PFOS = perfluorooctanesulfonic acid

PFOA = perfluorooctanoic acid

pg/L - micrograms per liter

1. Data are compared with the May 2016 EPA Drinking Water Health Advisories

and the November 2016 ADEC Table C Groundwater Cleanup Levels.

2. In general, deep aquifer groundwater flow on Elmendorf is to the west.
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PFOA and PFOS Groundwater
Results
Site Inspection for AFFF Areas
Joint Base Elmendorf-Richardson,
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1. Data are compared with the May 2016 EPA Drinking Water Health Advisories

and the November 2016 ADEC Table C Groundwater Cleanup Levels.

2. In general, deep aquifer groundwater flow on Elmendorf is to the west.
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Figure 3-51
PFOA and PFOS Groundwater and
Surface Water Results
Site Inspection for AFFF Areas
Joint Base Elmendorf-Richardson,
Alaska
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Notes:

ADEC = Alaska Department of Environmental Conservation

AFFF = aqueous film-forming foam

AWACS = Airborne Warning and Control System

EPA = United States Environmental Protection Agency

FTA = fire training area

HA = health advisory

PFOS = perfluorooctanesulfonic acid

PFOA = perfluorooctanoic acid

pg/L - micrograms per liter

1. Data are compared with the May 2016 EPA Drinking Water Health Advisories
and the November 2016 ADEC Table C Groundwater Cleanup Levels.

2. In general, deep aquifer groundwater flow on Elmendorf is to the west.
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Appendix A
Field Logs and Data Collection Forms



Appendix A-1
Field Documentation and Groundwater
Purge and Sample Forms



Table A-1. Stabilized Field Parameters
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base ElImendorf-Richardson, Alaska

Volume

Monitoring Purged Conductivity Turbidity DO Temp ORP

AOC Well ID Date Time (gallons) pH (mS/cm) (NTU) (mg/L) (°c) (mv)

AT029 AT029-1 8/24/2016 13:10 2.10 7.54 0.269 9.73 11.01 9.90 181.1
ATO052 AT052-1 8/22/2016 17:30 6.60 7.58 1.010 250 16.93 7.10 129.2
Fire Station 4 FS4-1 9/19/2016 13:05 3.25 8.00 0.436 18 4.54 8.20 -7.70
Fire Station 5 FS5-1 8/22/2016 10:15 1.90 6.45 0.267 3.02 6.62 7.70 213.8
SS044 SS044-1 8/19/2016 13:55 4.10 5.82 0.132 8.4 10.53 9.70 183.7
Fire Station 1 FS1-1 8/15/2016 10:15 1.90 6.45 0.267 3.02 6.62 7.70 213.8
Fire Station 6 FS6-1 8/12/2016 15:00 8.90 7.39 0.440 18.9 4.49 7.30 70.0
Fire Station 7 FS7-1 8/17/2016 10:25 4.30 6.83 0.950 29.5 0.27 8.80 -29.0
Hangar 5 H5-1 8/11/2016 16:15 5.40 6.73 0.763 49.5 0.82 8.59 -26.8
Hangar 6 H6-1 8/16/2016 11:50 7.25 6.73 0.524 77.9 0.35 11.00 125.9
Hangar 8 H8-1 8/16/2016 16:05 7.80 7.18 0.477 30.1 0.13 10.80 0.20
Hangar 10 H10-1 8/17/2016 14:00 7.40 7.09 1.030 28.5 0.10 6.90 -82.6
Hangar 16 H16-1 8/12/2016 11:20 6.60 7.21 0.432 55 3.27 6.96 133.0
Hangar 17 H17-1 8/12/2016 19:25 9.60 7.07 0.465 45.7 4.33 7.09 -24.1
Hangar 18 H18-1 8/17/2016 17:50 6.70 7.02 0.910 59.1 0.38 8.70 -16.0
Corrosion Control Hangar CCH-1 8/11/2016 10:35 5.00 6.91 0.737 139 1.35 8.38 95.6
Current Fire Training Area CFTA-1 8/10/2016 14:35 4,50 7.25 0.362 104 7.16 7.72 59.6
CFTA-2 8/8/2016 15:50 2.00 5.57 0.346 5.2 -- 6.90 224.1

CFTA-3 8/10/2016 11:30 6.25 6.93 0.345 41.6 7.59 6.59 71.3

Current AFFF Spray Test Area CASTA-1 8/11/2016 13:20 5.75 6.52 0.922 9.67 1.70 7.77 -27.5
OU5MW-39 8/10/2016 18:15 5.00 6.96 0.930 7.25 1.05 8.28 -56.7
Former AFFF Spray Test Area FASTA-1 8/19/2016 15:10 12.60 6.36 0.749 20.7 - 10.23 -145.7
Fire Suppression Foam Storage FSFS-1 8/19/2016 10:30 8.20 6.50 0.730 18 0.13 9.90 100.5
FT023 FP56 8/24/2016 17:25 6.50 5.99 0.034 38.2 6.53 10.20 125.5
C-17 Debris Storage Yard OU3MW-02 8/23/2016 12:30 1.60 6.83 0.586 5.05 0.17 9.70 165.3

NG0120171109ANC 10F2



Table A-1. Stabilized Field Parameters

Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base ElImendorf-Richardson, Alaska

Volume
Monitoring Purged Conductivity Turbidity DO Temp ORP
AOC Well ID Date Time (gallons) pH (mS/cm) (NTU) (mg/L) (°c) (mv)
E3/AWACS Crash E3-1 8/23/2016 10:25 3.00 7.26 0.263 3.49 10.41 6.90 167.3
SS108 C-17 Crash Site §$5108-1 8/22/2016 12:20 2.70 7.15 0.338 6.15 9.93 6.40 186.4
Cessna UC-35A Crash Location UC35A-1 8/15/2016 12:15 5.75 6.79 0.844 23 0.12 7.89 139.9
Cherry Hill Ditch CHD-1 8/18/2016 10:35 3.60 6.38 0.663 8.7 0.15 11.10 6.9
CHD-2 8/18/2016 12:40 2.70 6.49 0.498 14.1 0.27 12.90 27.3
CHD-3 8/18/2016 15:30 5.70 6.34 0.489 16.5 0.12 9.40 40.5
CHD-4* 9/29/2016 10:40 2.00 8.92 0.910 165 9.31 8.90 150.7
*Parameters were not stabilized; well sampled following low permeability protocol. Recorded values were parameters at time of sample collection
Notes
-- = DO probe issue; parameter not recorded
°C = degree(s) Celsius
AOC = area of concern
DO = dissolved oxygen
ID = identification number
mg/L = milligram(s) per liter
mS/cm = millisiemen(s) per centimeter
MV = millivolt(s)
NTU = nephelometric turbidity unit
ORP = oxygen reduction potential
20F2 NG0120171109ANC
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SOP-12 Attachment 3
WELL PURGE AND SAMPLING DATASHEET

®

E i _
CHZMHILL weno: C,FTA -,
Project: - JREP Pec S Date: 8[_&1/{2
‘Projecl # (984  OR.030] Start Time: _} 521
Field Team: _[{ Stevens /ANC A Wieland /ANC End Time: _[(p& &
Sample ID: JCOR3 CFTA~2-GIv-0 Time: {555 pg‘@ dup other:
Sample ID: Y& ZAPHR—-G -0~ Acw Time: _AJA primary dup other: fj%
Sample ID: NA Time: primary dup other: '
Filtered? YA )  0.45um/1.0um
|Well Information _ _
Depth to Top of Product (FTOC): Mﬂ Depth to Waler (FTOC): 7 L_/ lp 5
Depth to Qil\Water Interface (FTOC): A Total Depth (FTOC): g5 F8
Casing diameler. 4in. Water Column (Ft): i
gal/Ft of casing 0.653 Casing Volume (gal) 1.8
82.0' screenInterval Zi- S
N A Measured Stickup 3.9
g : Bailer, TEFLON SS OTHER:
Pump Type Flow Rate (mL/min): Required - i
Pump Time: Vol. Purged (gals): 2.5 urged (gals):
[CTierta for Stable Parameters
[Working Range (YS!
Parameter 556MPS) Stability Criteria Depth to WaW
Temperature -5 to 45°C +1.0°C __—Hme DTW
H |00 14 NTU 0.1 —
l%onductivity 10 to 200 mSiem
ORP |-999 to +899-mv-— [+ 10 mv
Dissolved Oﬂﬂﬂ"ﬂ 20 mg/L + 10%
Turhidi 0 to 1000 NTU + 10% (10 NTU)
Hnstrument Observations
found | 7 Water Level gng y | Conductivty | Tutiary | oo L e
un me (ft 8TOC) (g:!rlgns) P w 3{557/,:,") (NTU) {mg/L) emp (C) {mVv)
1 lls15|74ed |2 .5 (782 | .23377 037 | 7% |z22.0
2_|[s2o|7d6f | 4. 65 | 73 @346 | 34A | 9936 | 728 | =1t |
3 [1s2S | 7ded|er7s (709 le3de (259 [9337 | 72/ [224%
s |[s 20 /detlzlo | 723 lgade | 231 [1866 | 725 [230.%
5 (635|746 & | BYds x3He | (43 19844 | 20 (2212
6_|[s40 |T9e3 | /49 | 545 246 | 915 9826 | 700 | 2214
7 595174963 | [ 65 |55 w3de | ¢7 |97.932 | ¢a1 | 2224
B |[550 | 7463 | A0 |557 @46 | 5.2 9603 | 690 |22
o [1o?|74.312.5 | POST SAMPLING
MNotes: Draw-dawn should ideally be less than 0 3 feet from the original depth to groundwater
Minimal draw-down achieved and measured by: 1) pumping at a low rate (approximately 1 liter! 3 minutes or .1 gal/min) and 2)
continually measuring water levels in the well
Sensory Observations
Color; Clear, Amber,(Tap) Brown, Grey, Milky White, Other:
Odor: d9ohe)Low, Medium, High, Very Strong, H2S, Fuel Like, Chemical ?, Unknown
Turbidity: Kones Low, Medium, High, Very Turbid, Heavy Silts
Comments: BZ:@.\pprm W @ Fpprr  —  bidihy medor wes
Analysis: AT akte—  axier  soses— N0t Calibmt 4 8/%

PFCLs WS-LC-p025

* DO proel nof TR ?mpexly.*ﬂ

Revised February 2010,

Add or remove analyses as needed.





































































































































S0P-12 Attachment 3
WELL PURGE AND SAMPLING DATASHEET

\c&l

B _ Well ID: S¢S d -|
Project: el fec Date: § 330k
Project # Lol Ged . b3 036 Start Time: 353
Field Team: WA, Lastain) fhuy &= B, !/J-‘b'-(,ﬁ..)“\jﬂ;_,L — End Tima: 17749
Sample ID: [6L58Tpe)-1 - GL -0 Time: [73%€ @Yary dup other: -
Sample ID: |62 Ar i\ - W - Time: 4o primary @ other: =
Sample ID: -~ Time: = primary dup cther: —_
Filtered? YD 0.45um/1.0um

Well Information

Depth to Top of Product (E
Depth to Oil'Water Int
Casing diameter:
gai/Ft of casing:
Pump Intake Depth
Stable DTW (FTOC):

—
T

Iz .5c

Depth to Water (FTOC):

Total Depth (FTOC):
Water Column (Ft):
Casing Volume (gal)
Screen Interval
Measured Stickup

{75 68
161840
24,52
b.02
lge A -15g.4
A~ B0t

Method of Purging (circle one)

[Pump. SUB ﬁL;:[}TR' PERIST OTHER
Pump Type: (JEn
Pump Time: 22>

55
0,05

Flow Rate (mL/min):
Vol, Purged (gals): &. &

Bailer: TEFLON 88 OT

Required Pulls:
Vol Purged (gals):

HER;

/»401. (gals): 0.25/0.33

™~ Baj

Criteria for Stable Parameters

Working Range  (YSi
Parameter 556MFS) Stability Criteria Depth to Water Stabilization
Temperature -5 t0 45°C +£1.0°C Time DTW P
oH 0to 14 NTU 10 o
Ceonductivity 0 to 200 mS/cm 3% P
ORP -988 to +888 mV +10mV
Dissolved Oxygen [0 to 50 ma/L + 10%
Turbidity 0 to 1000 NTU + 10% (10 NTU)
Instrument Observations
Sound i Water Level gcfumj - Conductivity Turbidity 00 (ma s ~ RP (m\
Roun rime (7 BTOC) ur}ge o2 (uS/erm) (NTU) DO (mg/L) remp (C) CRP (mV)
(galions)
1 1420 12395 | &1 = = I - = - Hod VP CaLl_
2 llHzs |173.89 (4.2 2.44 O ol G445 /2.2 % 1€%.\
3 Y30 |72 81 |pY 755 647 sS4y 1240 2.0 HER O Aenic s
4 e |22.54 &7 = = > /08D = - —
5 l«Se  [73.%9 1.0 - - |»1000 _ - .
8 IS00 173 %6 (S - - 100D - =~ a
7 |glo 17342 L= - & > oss = - iy
8 |ISZo [m3xf@ |2\ - DIOOY - '
g 152 12340 1.5 = > = S = - -

continually measuring water levels in the wall.

Notes! Draw-down should ideally be less than 0.3 feet frem the original depth to groundwater
Minimal draw-dewn achievad and measured by: 1) pumpging at 2 low rate (approximately 1 liter/ 3 minutas or .4 azl/min) and 2)

Sensory Observations

Color: Clear, Amber, Tan, Brown, Grey, Miky White, Other:
Odor: p)o/@ Low, ?ium. High. Very Strong, H2S, Fuel Like, Chemical ?, Unknown
Turbidity: None, Low, ed@n, High. Very Turbid, Heavy Silts

Analysis:

Add or remove analyses 3s neaded

Comments: ;. 4“7’0,-9-' /FU-“P"’ ond (HOU = [QHD penp ofF

ARIO——AKI02 T ARTIT 82888 /5 - (. -oo;;(ﬁg«,)

Revised February 2010,

MO ginliy



> o *
@hm WELL DEVELOPMENT, entd.
weiliD: ATYS4-\
Instrument Observations
Velume
= srbidi S
- Fime Water Level (ft Purged pH Cond Turo.cir?y DO maf) | Temp(C) | ORP [mV)
ETOC) o {mS&/emn) {(NTU}
{gailons]
10 1540 &38| 2.6 - - #5545 - = =
11 1550 113 A 3.0 - : 727 e - =
12 |lpoo  {I=zas 3.M - - 270 n _
13 {lewo 1730 |59 - < 595 i i -
14 jlblo [172.490 {4 - = “6H = = =~
15 e300 1% .40 Ly - - Hyo = - =
16 joHO (712 e (HA — —~ B3y - ol =
17 (&350 RERT 5t = - 352 - - -
18 |700 9360 £.4 = - R3c . - =
i g 73490 6.8 e - 271 35 = -
20 25 |75, 906 GO 7.3 (OO 206 [7.44 EL 15%.¢,
21 220 Yz.a0 [ 7. fot 260 16.27 74 138.2
22 i 25 173.%06 6.4 T.E5 (=3 2372 [& Gy 7.\ 131.24
23 732 173 9 G & 7.5& (o 256 6.2 | 7! | 2e7. 3
24 1736 ————1 { Lol | Gnrm !B see———T1" =
25
Notes: Draw-down should ideally be fess than 0.3 feet from the origina degth o sroundwater.
Minimal draw-down achieved snd measured by: 2) pumping a2t 2 low r2te (2pproximately 1 liter/ 3 minuses or .1 g2i/min} and 2
continually measuring water levels In the weil,
Sample Contalners
Cuantiy Size Bottle Type Laboratory Analysis
L Lsom,  Poiy s -t¢ 2038 [Pres )
Additional Comments: (decon procedures, purge waster disposal, other)

H:Dt-._ V':' C-Eul,,




SOP-12 Attachment 3

=

WELL PURGE AND SAMPLING DATASHEET

Io(—

\

CH2MHILL Well ID: _ 2451047\
Project: Jbee P Date: £ M1k
Project # GLL G984 . 0% TN Start Time: |pSk
Field Team:__ WM. Lawmp ) I = AL |nennan /aut End Time: 1223
Sample ID: __ L G2%106 - | (-0 Time: 1225 @ dup other: —~
Sample ID: - Time: — primary dup other: =
Sample ID: = Time: - primary dup other: e

= Filtered? Y/ 0.45um/1.0um
Well Information
Depth to Top of Product (FTOC): = Depth to Water (FTOC): T55%6 756
Depth to Qil/'Water inter{are (FTOC): = Total Depth (FTOC): &Sl
Casing diameter: 2in. 4in. Water Column (Ft): € 24
gal/Ft of casing 0.16?5 0.653 Casing Volume (gal) {3
Pump Intake Depth  ~— v 586 2 Screen Interval T2HL - 5Tl
Stable DTW (FTOC): 75 bt Measurad Stickup ks WL

Method of Furi%ﬁg (circie one)
Pump: SUB BLDR PERIST OTHER:
Pump Type: &5 Flow Rate (mU/min): o7

Bailer: TEFLON S5 OTHER:
Required Pulls: 7~ ><Beiler Vol. (gals): 0.25/0.33

Hodn'-.. uI" Cad.

Pump Time: “7% Vol. Purged (gals): A7 Vol Purged (gals):
Criteria for Stable Parameters
Working Range  (Ys!
Parameter 556MPS) Stability Criteria Depth to Water Stabilization
Temperature -5 10 45°C £1.0°C Time DTW o
H 010 14 NTU +0.1
Conductivity 0 to 200 mS/em + 3% 7
ORP -899 1o +889 mV =10 mV e
Dissolved Oxygen |0 to 50 mg/L +10% A
Turbidity 0 to 1000 NTU + 10% (S10NTU)
Instrument Observations
Volume y L.
y - Weatsr Leve/ Conductivity Turbidity Wi
Rsund Time o Purged oH o Joprgn DO (rrg/L) Teme (C) ORP (mV)
(ft 8TOC) (@atlons) {uS/em) (NTU)
1 Hé; | 7867 | 6.2 - = 2000 # - .
2 1135 7560 & SO - = Y25 - - -
3 l”‘l”; ??:,@?3 {022 - - ‘a*flﬁ\ - - -
4 |itse 75 b6 1,50 - - 27202, - = -
5 lzoo 12666 |1.7© 6.4 | p33e | BFwo | 1L9s 4.3 2643
8 |izof 23 66 .50 7. o0 2339 1550 1015 6.+ LoD &
7 |tuo 7566 2. 00 7.0 0.339 il 12.23 6.4 193.\
|8 1215 7565 242 2.2 0330 2.4 10O\ e 2> 169 4
g 1220 75,66 270 .18 0.53% C.s 2.9% & | &6 A

Notes: Draw-down should ideally be less than 0.3 fest from the original depth to groundwater
Minirmal draw-down achiavad and measured by: 1) pumping st 8 low rate (appreximately 1 liter/ 3 minutas or .7 gal/min) and 2)
continually measuring water levels inthe well.

Sensory Observations

Color: Cledr, Amber, Tan. Brown, Grey, Milky White, Other:
Odor: ong. Low, Medium, High, Very Streng. H2S, FuslLike, Chemical ?, Unknown
Turbidity: Nons, 1AW, Medium, High. Very Turbid, Heavy Silts

Comments: Pry o. o~ bn> 0o@~ 82) /1115 pusp ow = (253 pymp oft

Analysis: TARKTOT —AKH2—AKI03— 82808 5 -LL VORY (F’I"‘—s)

Add or remava analyses as naadad

Revised February 2010

WY glaviv



SOP-12 Attachment 3 AV

@9 WELL PURGE AND SAMPLING DATASHEET
e £ i
S RSARRLILY, well ID: 155 - |
Project: et Y5t Date: §.99\b
Project #: sS4 . 63.02.0\ Start Time: (7855
Figld Team: M. Lowsen /hnve & N W wehrn [l End Time: 1033
Sample ID; [bazbes-| ~luy - : Time: _ [D3D @ry dup other -
Sample ID: - Time: - primary dup other; —
Sample ID: = Time: — primary dup other: =
Filtered? YA)  0.45um/1.0um
Well Information
Depth to Top of Product (FTOC): = Depth to Waier (FTOC): 122 .3¢
Depth to OillWater Interfees (FTOC): = Total Depth (FTOC): {36 oF
Casing diamater: 2 iN 4in, Water Column (Ft): 135
gal/Ft of casing: 0.163 0.653 Casing Volume (gal) 2,25
Pump Intake Depth e ~130.95  sereen Interval 12¢ ©F =136.05
Stable DTW (FTOC): | 2235 Measured Stickup -~
Method of Purging (circle one) e
Pump: SUB BLDR PERIST OTHER: Bailer; TEFLON SS.0OTHER:
Pump Type: RED Flow Rate (ml/min); ~©.03 Required Pulls: &\&Mgals}: 0.25/0.33
Pump Time: {5 Vol. Purged (gals): ; @O Vol Purged (gais): >

Criteria for Stable Parameters

Working Range  (vs/
Parameter 556MPS) Stability Criteria Depth to Water Stabilizatizn
Temperature -5 10 45°C £1.0°C Time DTW
pH 0to 14 NTU +0.1 7
Cenductivity 0 to 200 mS/em + 3% P
ORP -980 to +888 mV 10 mV b
Dissolved Oxygen [0to 50 mg/L £ 10% N
Turbidity 0to 1000 NTU + 10% (10 NTU)
Instrument Observations
. Volums o —
ter Lay i eVt Turbidi?y g ) -
Round | Tims Mﬁ‘sréeéfl Purged oH C?: Sjcn[;? ’;’éc'_u[) Y | sotmeny | Temoe) | oremv
(galfons)

1 O593< 12259 & .2 - - 77A ~ = -

2 |55 WAz23% | o.Le - = b.5% = - - Hote P Goc

3 Ihgse  pAr3e 0.90 (.55 Vel ] 2. 7¢ & .64 % .1 750.5

4 |pass i2REC 1. /D 633 O .2 2,20 £.85 -7. 61 235, %

§ |1ooe 12235 | (.30 &3S |lo.2és 2.4 6.5 7.5 221.%

8 |pos (2225 /.50 £. 39 oL 267 & 09 b. =0 7.9 2204

7 o 122.3¢ |70 6.4 0. 26 s.4 &. 5l 5.0 2186

8 |1e:s 12235 |l.40 6.5¢ 0.2£7 2o |6z 70 25 s

g |pio —1— SponalIE M lviTin s

Notes: Draw-down should ideally bz l2ss than 0.3 feet fram the original depth {0 graundwater
Minimal draw-down achisved and measurad by: 1) pumping at 2 low rate (appreximately 1 liter/ 3 minutes er .1 galimin) and 2)
centinually measuring water levels in the wall,

Sensory Observations

Color: Clsaf, Amber, Tan, Brown, Grey, Milky White, Other.
Odor: @ Low, Medium, High, Very Strong, H2S. Fuel Like, Chemical 7, Unknown
Turbidity: None, KO®, Medium, High. Very Turbid, Heavy Silts

Comments: Pso: 2.0z () S Pump o G 1073 pumovfl

Analysis: SARII——AKIO——AKTE——8280B S -L( -0025 2 280m Pl

Add or remove anslyses as nesdad

Revised February 2010

mh dloxlle

























Appendix A-2
Boring Logs, Well Construction Diagrams,
and Well Development Logs



PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 AT029-1 SHEET 1 OF 7
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Ruff Road Fire Training Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1702609.90 NORTHING (NAD83 SPZN4 feet): 2656179.90

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Downhole Hammer, Geoprobe 8040DT GROUND SURFACE ELEVATION: 395.6 (ft)

WATER LEVEL: 149.1 feet bgs START : 7/15/2016  END : 7/16/2016 LOGGER : R. Caird

w

=9 = o SOIL DESCRIPTION PID (ppm)

St |2 3

EER 2

o &l w z SOIL NAME, USCS GROUP SYMBOL,

EZ 3 < COLOR,MOISTURE CONTENT, RELATIVE

w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD

g o SAMPLE ID © STRUCTURE, MINERALOGY A LOGGING NOTES

WELL-GRADED SAND WITH GRAVEL (SW), dark 0.0 0.0 [ Begin driling with 2" Macrocorer; 0-15 ft bgs

N ] brown, poorly graded fine, rounded to angular, granite described from Macrocore sample

gravel, fine to coarse dry, loose, subangular sand, no B
cementation, no staining, no odor

WELL-GRADED GRAVEL WITH SAND (GW), olive gray,
fine to coarse, subangular, dry to damp, weak to moderate 1
cementation, medium dense, lenses of dense, coarse, platy i
gravel, no odor, fine to coarse, angular to rounded gravel

No recovery

SILTY SAND (SM), dark yellowish brown, fine to coarse, 0.0 0.0
A well-graded, subangular to subrounded sand, low plasticity,
- rapid dilatancy, moist to wet, loose, weak cementation, ]
homogenous fines, no staining, no odor
WELL-GRADED GRAVEL WITH SAND (GW), olive gray,
dry to damp, medium dense, fine to coarse, subangular, N
] ... .| weak to moderate cementation, lenses of dense, coarse, .
16Q3AT029-1-SO-0, -] platy gravel, no odor, fine to coarse, angular to rounded Collect ISM wedge core sample and field
1 16Q3AT029-1-SO-1 gravel duplicate from 0-15 ft bgs 1
- -] WELL-GRADED SAND WITH GRAVEL (SW), olive gray, R
i - -] damp, medium dense to dense, weak to strong i
cementation, lenses of well-graded gravel with sand (gravel
10 .| fine to coarse well-rounded to angular, 3-6" thick), no
staining, no odor with fine, rounded to angular, poorly —]

- -] graded gravel 0.0 0.0 1
‘| - as above, dry to damp
15 00 |00 i
T No lithologic logging from 15 ft bgs to 125
N ft bgs, unable to log drill cuttings after 1
] switching to downhole hammer. ]
20_| a
0.0

25




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 AT029-1 SHEET 2 OF 7
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Ruff Road Fire Training Area
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1702609.90 NORTHING (NAD83 SPZN4 feet): 2656179.90
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Downhole Hammer, Geoprobe 8040DT GROUND SURFACE ELEVATION: 395.6 (ft)
WATER LEVEL: 149.1 feet bgs START : 7/15/2016  END : 7/16/2016 LOGGER : R. Caird
w
2 Q = o SOIL DESCRIPTION PID (ppm)
St |2 3
EER 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
0.0
30 | 1
0.0 No lithologic logging from 15 ft bgs to 125
] ft bgs, unable to log drill cuttings N
35 | N
0.0
40| N
0.0 Weak to moderate hydrocarbon odor observed
i from 40-45 ft bgs 1
45 | N
0.0
50 | |




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 AT029-1 SHEET 3 OF 7
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Ruff Road Fire Training Area
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1702609.90 NORTHING (NAD83 SPZN4 feet): 2656179.90
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Downhole Hammer, Geoprobe 8040DT GROUND SURFACE ELEVATION: 395.6 (ft)
WATER LEVEL: 149.1 feet bgs START : 7/15/2016  END : 7/16/2016 LOGGER : R. Caird
w
2 Q = o SOIL DESCRIPTION PID (ppm)
St |2 3
EER 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
0.0 No lithologic logging from 15 ft bgs to 125 ft
N bgs, unable to log drill cuttings 1
55 | N
0.0 Moderate hydrocarbon odor observed from 55
] to 57 ft bgs N
60 | N
0.0
65 | |
0.0
70| N
0.0
75| |




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 AT029-1 SHEET 4 OF 7
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Ruff Road Fire Training Area
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1702609.90 NORTHING (NAD83 SPZN4 feet): 2656179.90
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Downhole Hammer, Geoprobe 8040DT GROUND SURFACE ELEVATION: 395.6 (ft)
WATER LEVEL: 149.1 feet bgs START : 7/15/2016  END : 7/16/2016 LOGGER : R. Caird
w
=9 = o SOIL DESCRIPTION PID (ppm)
St |2 3
EER 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
0.0
80 | 1
0.0 No lithologic logging from 15 ft bgs to 125 ft
] bgs, unable to log drill cuttings N
85 | N
0.0
90 | |
0.0
95 | N
0.0
100 |




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 AT029-1 SHEET 5 OF 7
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Ruff Road Fire Training Area
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1702609.90 NORTHING (NAD83 SPZN4 feet): 2656179.90
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Downhole Hammer, Geoprobe 8040DT GROUND SURFACE ELEVATION: 395.6 (ft)
WATER LEVEL: 149.1 feet bgs START : 7/15/2016  END : 7/16/2016 LOGGER : R. Caird
w
=9 = o SOIL DESCRIPTION PID (ppm)
Sk £ S
EER 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 < COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
g o SAMPLE ID © STRUCTURE, MINERALOGY A LOGGING NOTES
0.0 No lithologic logging from 15 ft bgs to 125 ft
N bgs, unable to log drill cuttings 1
105 | |
0.0
110_| |
0.0
115 | |
0.0
120 | ]
0.0
125 |




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 AT029-1 SHEET 6 OF 7
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Ruff Road Fire Training Area
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1702609.90 NORTHING (NAD83 SPZN4 feet): 2656179.90
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Downhole Hammer, Geoprobe 8040DT GROUND SURFACE ELEVATION: 395.6 (ft)
WATER LEVEL: 149.1 feet bgs START : 7/15/2016  END : 7/16/2016 LOGGER : R. Caird
w
2 Q = o SOIL DESCRIPTION PID (ppm)
St |2 3
2aclz 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
: : : WELL-GRADED GRAVEL WITH SAND (GW), olive gray, 0.0 Cuttings observed from hammer. Unable to
N dry to damp sand, fine to coarse, rounded to angular gravel determine density, cementation and structure
] LI ) n
L
N L ) N
— o e 1
130 | .es |
L 00
—] L ) 1
N ese N
| o e 1
o e
— L 5
135_| _
- as above, damp 0.0
] L ] .
L ]
7 LI ) N
| L ] 1
N Stopped drilling at 138 ft bgs on 7/15/16 at
N 16:15 and resumed 7/16/16 at 09:10 1
-] Resume drilling with downhole hammer and 4"
B 0.1 OD casing |
140 | |
0.2
145_| _
0.2
: cee Groundwater encountered at 149.1 ft bgs
1 50 L




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 AT029-1 SHEET 7 OF 7
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Ruff Road Fire Training Area
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1702609.90 NORTHING (NAD83 SPZN4 feet): 2656179.90
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Downhole Hammer, Geoprobe 8040DT GROUND SURFACE ELEVATION: 395.6 (ft)
WATER LEVEL: 149.1 feet bgs START : 7/15/2016  END : 7/16/2016 LOGGER : R. Caird
w
2 Q = o SOIL DESCRIPTION PID (ppm)
ok | 9
2aclz 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 g COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
POORLY GRADED SAND WITH GRAVEL (SP), olive 0.2 Monitoring well installed at this location.
N ) gray, fine to medium, subangular to subrounded, moist to Screened interval from 150-160 ft bgs. See
- ] wet sand with no staining and no odor fine, round, poorly monitoring well construction diagram for further
| : graded gravel details. |
155 | |
0.2
160_| |
0.2
| o o o] WELL-GRADED GRAVEL WITH SAND (GW), olive gray, ]
N « « o | damp sand, fine, rounded to angular gravel 1
] aaa 00 |
| Boring terminated at 163 feet. i
165 | |
170_| ]
175 |




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 AT052-1 SHEET 1 OF 3
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Landfill Fire Training Area
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1695013.70 NORTHING (NAD83 SPZN4 feet): 2658365.80

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow Stem Auger (6.5"), Downhole Hammer (4.5") Geoprobe 8040DT GROUND SURFACE ELEVATION: 342.3 (ft)

WATER LEVEL: 180.0 feet bgs START : 7/5/2016 END : 8/6/2016 LOGGER : K. Butler
) = o SOIL DESCRIPTION PID (ppm)
g 8 o)
4 = ]
2aclz 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
] WELL-GRADED SAND WITH GRAVEL (SW), very dark 0.0 0.0 Begin drilling with 2.25" Macrocorer; |
] -+ ] brown, moist 0-15 ft described from Macrocore |
] - as above, dark gray, fine to coarse sand with gray gravel sample ]
] Jupto2" ]
_ o | WELL-GRADED GRAVEL WITH SAND (GW), dark 0.0 0.0 J
- greenish gray, slightly moist, fine to coarse sand, round g
B 16Q3AT052-1-SO-0 gravel from 1/2 to over 2" Collect ISM wedge core sample from 0-15 ft bgs|
10 ] N
| 0.0 0.0 |
® e
— ® e 1
| LI ) .
® e
15 ] LI n
| : : : - as above 0.0 0.0 Switched to hollow stem auger, observations |
a from 15-50 ft described from cuttings i
20 | N
- see 0.0 0.0 |
o e
N L b
- LIC ) N
25 | N
] 0.0 0.0 |
: L ) :
30 ] ces ]
] L ) 00 00 —
35 | |
L —
] see 0.0 0.0 |
o e
] e h
40 | N
] 0.0 0.0 |
— L 1
—] L 5
L
45 es e ;
] 0.0 0.0 ]
50 ]
] - as above 0.0 0.0 Boring terminated at 50 ft bgs on 7/5/16; 8/4/16 |
_ Reattempt well installation using down hole i
] hammering; 8/6/16 Well installation begins
e again ]
55 L
| .o 00 | o0 i
60 |
] cee 0.0 0.0 Observations from downhole hammer cuttings |
L
| L I
— L 5
65 ]
N ceoe b
70 L N




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 AT052-1 SHEET 2 OF 3

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Landfill Fire Training Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1695013.70 NORTHING (NAD83 SPZN4 feet): 2658365.80

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow Stem Auger (6.5"), Downhole Hammer (4.5"), Geoprobe 8040DT GROUND SURFACE ELEVATION: 342.3 (ft)

greenish gray, slightly moist, fine to coarse sand, round
gravel from 1/2 to over 2" ]

WATER LEVEL: 180.0 feet bgs START : 7/5/2016 END : 8/6/2016 LOGGER : K. Butler
) = o SOIL DESCRIPTION PID (ppm)
g 3 o]
4 = ]
w > > )
o »n x E
T a w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 g COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID ° STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
s 0.0 0.0 |
.
L 7,
L
) 1
o e N
WELL-GRADED GRAVEL WITH SAND (GW), dark 0.0 0.0 Observations from downhole hammer cuttings ]

0.0 0.0 E
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
AT052-1

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Landfill Fire Training Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1695013.70

NORTHING (NAD83 SPZN4 feet): 2658365.80

DRILLING METHOD AND EQUIPMENT : Direct Push, Downhole Hammer and Hollow Stem Auger (6.5 inch), Geoprobe 8040DTGROUND SURFACE ELEVATION: 342.3 (ft)

WATER LEVEL: 180.0 feet bgs

START : 7/5/2016 END : 8/6/2016

LOGGER : K. Butler

) = o SOIL DESCRIPTION PID (ppm)
g 8 o)
4 = ]
Boc|z 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
o 0.0 0.0 |
L
145 B
SILT (ML), gray, nonplastic, noncohesive, loose, no ]
staining, no odor with fine, moist, subangular, poorly graded |
sand i
150 1
0.0 0.0 Observations from downhole hammer cuttings
155 N
160 N
0.0 0.0 |
165 N
POORLY GRADED SAND (SP), very dark gray, moist, |
) medium grained, no staining, no odor, medium density, with ]
* ] trace fines ]
170 N
0.0 0.0 |
175 N
180
0.0 0.0 Groundwater encountered at 180 ft bgs B
185 |
SILTY SAND (SM), light olive brown, fine grained, poorly |
graded, subangular sand with nonplastic, noncohesive, i
medium density fines with no staining, no color ]
190 - . . ) ]
0.0 0.0 Monltormg_ well installed at this location. |
SILT (ML), olive brown, nonplastic, noncohesive, loose, icrg«tanr«iag meaval rf]rotrr'n 1t?9r;5d-i19$.5rnﬂfbrg?.|fr$ er ]
moist fines with no staining, no odor de(;ailg g well construction diagram for furthel i
195 |
200 00 |00 _]
Boring terminated at 199.5 feet. |
205 |
210 |




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 CASTA-1 SHEET 1 OF 1
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Current AFFF Spray Test Area
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1667856.01 NORTHING (NAD83 SPZN4 feet): 2646235.21
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (6 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 152.4 (ft)
WATER LEVEL: 11.5 feet bgs START : 7/13/2016  END : 7/13/2016 LOGGER : R. Caird
w
2 Q = o SOIL DESCRIPTION PID (ppm)
o w Q2 o
4 = ]
2aclz 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
g o SAMPLE ID © STRUCTURE, MINERALOGY A LOGGING NOTES
] SILTY SAND (SM), dark brown, fine to coarse, subangular 0.0 0.0 |
to subround sand with fine, poorly graded, subround gravel
7] | and low plasticity, dry, loose fines with no cementation, no T
N -+ -| staining, no odor 1
- - . -] WELL-GRADED SAND WITH GRAVEL (SW), olive gray, R
- fine to coarse, dry, subangular to subround, loose sand, no 1
| : ‘| cementation, no staining, no odor, fine to coarse, well- i
| ] graded, subangular to angular gravel i
| WELL-GRADED GRAVEL WITH SAND (GW), olive gray, ]
5 | fine to coarse, subround to angular gravel, fine to coarse, ]
16Q3CASTA-1-SO-0 » « o] damp, subangular to subround, loose to medium dense 0.0 | 0.0 | Collected ISM wedge core sample from 0-10 ft |
N ® ® o] sand, lenses (3" thick) of well-graded sand, no staining, no bgs ]
N s o o] odor ]
] - as above, moist 1
10_| ]
N 0.0 0.0 |
: ‘| WELL-GRADED SAND WITH GRAVEL (SW), dark olive Groundwater observed from 11.5-15 ft bgs (end |
‘] gray, fine to coarse, damp, subangular to subround, loose to of continuous core)
N ‘| medium dense sand, lenses (3" thick) of well-graded, wet to 7]
] - -] saturated sand, fine to coarse, angular to subangular gravel, h
- : | no staining, no odor B
] . - as above, wet to saturated, no lenses, fine, poorly graded 1
15| .} gravel, no cementation, 6" lense of well-graded sand ]
B : '] - as above, saturated 0.0 0.0 Switched to hollow stem auger - observations
from cuttings
N Monitoring well installed at this location. 7]
N S Screened interval from 15-25 ft bgs. See
- monitoring well construction diagram for further
_ Lo details. 1
20 | ]
B 0.0 0.0 |
25 | N
B 0.0 0.0 |
N Boring terminated at 25 feet. ]
30| ]




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 CCH-1 SHEET 1 OF 2
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Corrosion Control Hangar (Building 6263)
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1669078.30 NORTHING (NAD83 SPZN4 feet): 2644746.30
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (6 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 151.6 (ft)
WATER LEVEL: 33.0 feet bgs START : 7/7/2016 END : 7/7/2016 LOGGER : R. Caird
w
2 Q = o SOIL DESCRIPTION PID (ppm)
St |2 3
EER 2
to&|w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
SILTY SAND (SM), dark brown, fine to coarse sand, well- 0.0 0.0
N graded, subround to rounded, loose, dry, no plasticity, rapid Begin driling with 2" Macrocorer; 0-15 ft

] .| |.] dilatancy, no cementation, homogenous, no odor, no

ibed from M I
staining, roots and organic material present first 3" described from Macrocore sample

WELL-GRADED GRAVEL WITH SILT AND SAND (GW-
GM), olive gray, fine to coarse, well-graded, subangular to
rounded, medium dense sand, no plasticity, weak to no ]
cementation, no staining, no odor, fine to medium gravel

WELL-GRADED GRAVEL WITH SAND (GW), olive gray, 0.0 0.0
dry, very fine to coarse, well-graded, subround to rounded,
medium dense to dense, weak to strongly cemented sand g
lensed with pockets of well-graded sand, no odor, no
staining, fine to coarse, angular to subround gravel

16Q3CCH-1-
N 16Q3CCH-1-

Collect ISM wedge core sample and duplicate
from 0-15 ft bgs

10

0.0 0.0

- as above, damp

POORLY GRADED SAND (SP), olive gray, fine to

) medium grained, poorly graded, subrounded sand, very
. | loose, moist, no cementation, homogeneous, no staining, no B
odor

WELL-GRADED GRAVEL WITH SAND (GW), olive gray,
damp, very fine to coarse, well-graded, subround to 0.0 0.0
rounded, medium dense to dense, weak to strongly : :
cemented sand lensed with pockets of well-graded sand, no
odor, no staining, fine to coarse, angular to subround gravel
- as above, contains cobbles N

15 | B
Switched to hollow stem auger, observations
described from cuttings

20 |
00 |oo

25




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 CCH-1 SHEET 2 OF 2
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Corrosion Control Hangar (Building 6263)
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1669078.30 NORTHING (NAD83 SPZN4 feet): 2644746.30
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (6 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 151.6 (ft)
WATER LEVEL: 33.0 feet bgs START : 7/7/2016 END : 7/7/2016 LOGGER : R. Caird
w
2 Q = o SOIL DESCRIPTION PID (ppm)
St |2 3
ERE 2
To | z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
g o SAMPLE ID STRUCTURE, MINERALOGY A LOGGING NOTES
¢ o] WELL-GRADED GRAVEL WITH SAND (GW), as above, 0.0 0.0
N fine to coarse, well rounded to angular gravel with cobbles 1
- up to 4" ]
] LI ) n
L
N L ) N
— o e 1
30 | .es |
L 00 00
—] L ) 1
N - as above, wet Groundwater encountered at 33 ft bgs;
N Monitoring well installed at this location. ]
- Screened interval from 33-43 ft bgs. See E
| monitoring well construction diagram for further |
35 details.
o 0.0 0.0 T
40_| _
0.0 0.0
] L ] |
] L ] N
| LI ) |
¢ t\ : WELL-GRADED GRAVEL WITH SILT AND SAND (GW-
] i ‘,\ + | GM), olive gray, saturated, fine to medium gravel with fine ]
- =L~} to coarse grained, well-graded, subangular to round, ]
| medium dense, more silt with no plasticity, rapid dilatancy, 0.0 0.0 ]
weak to no cementation, no staining/odor
N Boring terminated at 43 feet. 1
45 | N
50 | |




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
CFTA-1 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Current Fire Training Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1681292.60

NORTHING (NAD83 SPZN4 feet): 2652938.10

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (6.5 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 245.5 (ft)

WATER LEVEL: 70.0 feet bgs

START : 6/29/2016  END : 7/2/2016

LOGGER : K. Butler

DEPTH BELOW
GROUND SURFACE
(ft)

RECOVERY (feet)

SAMPLE ID

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

10

15|

20|

25 |

35 |

40|

45

16Q2CFTA-1-S0O-0,

16Q2CFTA-1-SO-0MS,

16Q2CFTA-1-SO-0SD

LOGGING NOTES

WELL-GRADED SAND WITH GRAVEL (SW), very dark

‘] gray, moist, fine to coarse, angular sand, medium density,
-] gravel up to 1.5", rounded, fines

'] - as above, gravel up to 2"

‘| - as above, gravel up to 3"

WELL-GRADED GRAVEL (GW), gray, dry, gravel up to

2", rounded

- as above, moist, gravel up to 1"

PID (ppm)
BREATHING HEAD
ZONE SPACE
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

Begin drmng with 2" Macrocorer; 0-15 ft
described from Macrocore sample

Slight color change to dark brown

Collect ISM wedge core sample, MS, and SD
from 0-15 ft bgs

Used auger from 15-80 ft bgs to set well

Rough patch of drilling

Slightly easier drilling




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
CFTA-1

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Current Fire Training Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1681292.60

NORTHING (NAD83 SPZN4 feet): 2652938.10

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (6.5 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 245.5 (ft)

WATER LEVEL: 70.0 feet bgs

START : 6/29/2016

END : 7/2/2016

LOGGER : K. Butler

PID (ppm)

SPACE

LOGGING NOTES

) = SOIL DESCRIPTION
=< ] o
O w Q2 o]
4 = ]
o> > o
o n g x I
Tao S| w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 < COLOR,MOISTURE CONTENT, RELATIVE
g o (8] % DENSITY OR CONSISTENCY, SOIL BREATHING
% u SAMPLE ID STRUCTURE, MINERALOGY ZONE
L )
_| .
| L)
LN ]
50 L )
® « » ] WELL-GRADED GRAVEL (GW), gray, moist, gravel up to 0.0
- 1", rounded
N L )
— o e
L
557 L )
— L ]
o e
— o e
60 L ]
] 0.0
N L ]
— L )
o e
— L ]
65 |
— o e
L ]
— L )
o e
70 |
] o e
— L )
L ]
— L ]
75
- L ]
L ]
- L ]
L ]
80 |
h . . 0.0
- Boring terminated at 82 feet.
85 |
90

0.0

0.0

0.0

Groundwater encountered at 70 ft bgs;
Monitoring well installed at this location.
Screened interval from 70-80 ft bgs. See
monitoring well construction diagram for further
details.




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
CFTA-2 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Current Fire Training Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1681199.50

NORTHING (NAD83 SPZN4 feet): 2653248.70

DRILLING METHOD AND EQUIPMENT : Direct Push, Geoprobe 8040DT

GROUND SURFACE ELEVATION: 242.3 (ft)

WATER LEVEL: 71.0 feet bgs

START : 6/22/2016  END : 6/23/2016

LOGGER : J. Olsen

= ) = o SOIL DESCRIPTION PID (ppm)
o) T § o
4 = ]
2aclz 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
g o SAMPLE ID © STRUCTURE, MINERALOGY A LOGGING NOTES
LEAN CLAY WITH SAND AND GRAVEL (CL), moist, firm, 0.0
- - medium/low plasticity, high organic material present
] WELL-GRADED SAND WITH SILT AND GRAVEL (SW),
‘] olive gray, fine to coarse sand, loose, dry, occasional cobble
larger than macrocore liner diameter (3 in)
5 )
‘| WELL-GRADED SAND WITH SILT AND GRAVEL (SW), 0.0
- ‘] increasing gravel, fine to coarse gravel, subrounded to
] *| subangular cobbles
16Q3CFTA-2-SO-0 Collect wedge sample 0-15 bgs
10 :
‘| - as above, gravel quanity and size decrease, no cobbles 0.0
15 | .
Not sampled from 15-55 ft bgs Drilling same as above
N Hard drilling
20 |
Softer drilling
o5 | Hard drilling
30
35 |
40 |
45




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
CFTA-2

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Current Fire Training Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1681199.50

NORTHING (NAD83 SPZN4 feet): 2653248.70

DRILLING METHOD AND EQUIPMENT : Direct Push, Geoprobe 8040DT

GROUND SURFACE ELEVATION: 242.3 (ft)

WATER LEVEL: 71.0 feet bgs

START : 6/22/2016  END : 6/23/2016

LOGGER : J. Olsen

) = o SOIL DESCRIPTION PID (ppm)
g 8 o)
4 = ]
2aclz 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w5 o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
50 |
Not sampled from 15-55 ft bgs
55 |
SILTY SAND WITH GRAVEL (SM), olive gray, dry, very 0.0
- dense, well-graded sand, well-graded, fine to medium, 1
] ] subrounded to subangular gravel ]
60 |
- as above, moist 0.0
65
- as above 0.0 Very little recovery. Drilling similar to above
70 N Drilling much faster than above. Pushed rock in |
No recover 0.0 shoe. Liner had water on it; No water observed—
] Y ) when water level measured.
Groundwater encountered at 71 ft bgs;
1 Monitoring well installed at this location. N
] Screened interval from 71-81 ft bgs. See ]
monitoring well construction diagram for further
- details. 1
75 |
SILTY SAND WITH GRAVEL (SM), olive gray, wet, dense, Drilling similar to 70-75 ft bgs
- well-graded sand, well-graded subrounded to subangular 1
gravel ]
80 |
0.0
85 | |
- Boring terminated at 85 feet. E
90




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
CFTA-3 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Current Fire Training Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1681424.00

NORTHING (NAD83 SPZN4 feet): 2652582.00

DRILLING METHOD AND EQUIPMENT : Direct Push, Geoprobe 8040DT

GROUND SURFACE ELEVATION: 240.7 (ft)

WATER LEVEL: 69.0 feet bgs

START : 6/24/2016  END : 6/25/2016

LOGGER : J. Olsen

= ) = o SOIL DESCRIPTION PID (ppm)
o) T § o
4 = ]
33¢|z 0
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
SILTY SAND WITH GRAVEL (SM), olive gray, dry, dense, 0.0 4" of asphalt; Liner was stuck in sampler. Will
- well-graded, subrounded to subangular gravel, occassional resample with macrocorer
] |.J cobbles larger than sampler
] 16Q3CFTA-3-S0O-0 Collect ISM wedge core sample from 0-5 ft bgs, -}
1 ft NW of CFTA-3 with macrocorer
5
0.0
N 2" rust colored layer
10 1" rust colored layer
0.0
15 | :
Not sampled from 15-65 ft bgs Drilled similar to above
20 |
25 |
30
35 |
40 |
Drilled slightly faster 40-45 ft bgs
45




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
CFTA-3

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Current Fire Training Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1681424.00

NORTHING (NAD83 SPZN4 feet): 2652582.00

DRILLING METHOD AND EQUIPMENT : Direct Push, Geoprobe 8040DT

GROUND SURFACE ELEVATION: 240.7 (ft)

WATER LEVEL: 69.0 feet bgs

START : 6/24/2016  END : 6/25/2016

LOGGER : J. Olsen

s} = o SOIL DESCRIPTION PID (ppm)
g 8 o)
4 = ]
23z g
to&|w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
g o SAMPLE ID © STRUCTURE, MINERALOGY A LOGGING NOTES
50 |
Not sampled from 15-65 ft bgs Drilled similar to above
55 | |
Drilled very slow
N Stopped drilling on 6/24/16, resumed 6/25/16
60 | |
SILTY SAND WITH GRAVEL (SM), olive gray, dry, very 0.0 Driller switched to macrocorer because drilling
- dense, well-graded sand, well-graded subrounded to was too slow at 60 ft bgs 1
] 1] subangular gravel with occasional cobble larger than ]
sampler
65 | |
- as above
] Began driling much faster; CH2M decision to
1 sample beginning at 65 ft to determine water
] table ]
70 N Groundwater encountered at 69 ft bgs;
—] 0.0 Monitoring well installed at this location. —]
] ) Screened interval from 69-79 ft bgs. See ]
monitoring well construction diagram for further
1 details. ]
75 |
Change back to point to keep shoe from getting
- plugged to set well N
80 | |
-] Boring terminated at 80 feet. .
85 | |
90




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 CHD-1 SHEET 1 OF 1

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Cherry Hill Ditch (SD052)
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1664749.31 NORTHING (NAD83 SPZN4 feet): 2646420.20
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 143.3 (ft)
WATER LEVEL: 10.0 feet bgs START : 7/29/2016  END : 7/29/2016 LOGGER : K. Butler
w
2 Q = o SOIL DESCRIPTION PID (ppm)
o w Q2 o
4 = ]
2aclz 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
-] SANDY ORGANIC SOIL (OL-OH), black, well-graded, 0.0 0.0 Soil logged from auger cuttings from 0 ft bgs to
N fine to coarse, loose, moist sand with organic material total depth 1
-] present throughout, nonplastic, noncohesive
N ... ] WELL-GRADED SAND WITH GRAVEL (SW), dark olive
brown, fine to coarse, loose, subangular, moist sand, fine
N to medium, subround gravel, no staining, no odor
N NO SAMPLES
N . WELL-GRADED SAND (SW), very dark gray, fine to
7 . ‘| coarse, loose, subangular, moist sand, no staining, no
5_ | odor —]
o 0.0 0.0
10_|
0.0 0.0 Groundwater encountered at 10 ft bgs;
N Monitoring well installed at this location.
-] s Screened interval from 10-20 ft bgs. See
B e monitoring well construction diagram for further |
details.
15 ]
0.0 0.0
20 | N
0.0 0.0
] 00 | o0
N Boring terminated at 21 feet.
25|




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 CHD-2 SHEET 1 OF 1

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Cherry Hill Ditch (SD052)
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1664862.61 NORTHING (NAD83 SPZN4 feet): 2645317.29
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 140.6 (ft)
WATER LEVEL: 10.0 feet bgs START : 7/29/2016  END : 7/29/2016 LOGGER : K. Butler
w
2 Q = o SOIL DESCRIPTION PID (ppm)
o w Q2 o
4 = ]
2aclz 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
SILTY SAND WITH GRAVEL (SM), dark olive brown, 0.0 0.0 Soil logged from auger cuttings from 0 ft bgs to
N A moist, fine to coarse, subangular, loose sand, nonplastic, total depth ]
. |1 {.] noncohesive fines, fine to medium, subround gravel, no
B : staining, no odor
N NO SAMPLES
5_| _
0.0 0.0
N ‘| WELL-GRADED SAND (SW), very dark gray, moist, fine
N .~ ] to coarse, subangular, loose sand, fine, subround gravel, no
. : | staining, no odor
10_|
0.0 0.0 Groundwater encountered at 10 ft bgs;
- N Monitoring well installed at this location.
] o Screened interval from 10-20 ft bgs. See
N monitoring well construction diagram for further |
details.
15_| N
0.0 0.0
20 | N
0.0 0.0
] 00 | o0
N Boring terminated at 21 feet.
25|




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:

CHD-3

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Cherry Hill Ditch (SD052)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1663598.12

NORTHING (NAD83 SPZN4 feet): 2643912.90

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 130.6 (ft)

WATER LEVEL: 6.0 feet bgs

START : 7/28/2016  END : 7/28/2016

LOGGER : K. Butler

DEPTH BELOW
GROUND SURFACE

RECOVERY (feet)

SAMPLE ID

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

PID (ppm)

BREATHING
ZONE

SPACE

LOGGING NOTES

10

15

20

16Q3CHD-3-

0,
16Q3CHD-3-SO-1

SO-
SO-

SANDY ORGANIC SOIL (OL-OH), very dark grayish
brown, moist, fine to coarse, subangular, loose sand with
root material throughout, no staining, no odor
GRAVELY SILT WITH SAND (ML), very dark gray,
nonplastic, noncohesive, moist, medium density, fine to
coarse, subangular, well-graded sand, fine, subround to
subangular, poorly sorted gravel, no staining, no odor
WELL-GRADED GRAVEL (GW), gray, fine to medium,
subround, loose gravel, no staining, no odor

No recovery

WELL-GRADED GRAVEL (GW), as above

SILTY GRAVEL WITH SAND (GM), very dark grayish
brown, fine, subround, medium density gravel, fine to
coarse, well-graded, subangular sand, no staining, no odor

SILTY SAND WITH GRAVEL (SM), very dark gray, fine to
coarse, wet, subround to subangular, medium density sand,
fine, subround, poorly graded gravel, nonplastic,
noncohesive fines, no staining, no odor

No recovery

‘] WELL-GRADED SAND (SW), very dark gray, fine to
'] coarse, wet, subangular, medium density sand, no staining,
-] no odor

Boring terminated at 17.5 feet.

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0-5 ft bgs recovered less than 16" of material on
1st attempt with macrocorer; Step over and
retry

Collect ISM wedge core sample from 0-1 ft bgs

Monitoring well installed at this location.
Screened interval from 7-17 ft bgs. See
monitoring well construction diagram for further
details.

15 to 17.5 ft bgs described from cuttings




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:

CHD-4 SHEET 1 OF 1

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Cherry Hill Ditch (SD052)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1661782.05 NORTHING (NAD83 SPZN4 feet): 2643426.00

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 30.9 (ft)

WATER LEVEL: 9.0 feet bgs

START : 7/30/2016  END : 7/30/2016

LOGGER : K. Butler

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

s} —
55 | 8 8
> | s 2
o n g x I
Tao>~-|w o
Ez > 4
a5 (o] 04
[T o] o [©]
o x it}

O 14 SAMPLE ID

] 16Q3CHD-4-SO-0

5_ |

10 |

15 |

20|

SILTY SAND (S-M), very dark gray, fine grained, moist,
angular, loose to medium density sand, nonplastic,
noncohesive fines, no staining, no odor

SILTY SAND WITH GRAVEL (SM), very dark gray, fine to
coarse, moist, subangular, medium density sand with
nonplastic, noncohesive fines and fine to medium, subround
gravel with no staining, no odor

- as above, wet

SILT (ML), very dark greenish gray, nonplastic,
noncohesive, moist, loose to medium density fines, fine
grained, angular to subangular sand, fine to medium,
subround gravel

25

Boring terminated at 21 feet.

PID (ppm)
FREATANG R0 LOGGING NOTES

ZONE SPACE

0.0 0.0 Lithology described from auger cuttings from 0-
21 ft bgs 1
Collect hand augered sample from 0-2 ft bgs

0.0 0.0
Groundwater encountered at 9 ft bgs

0.0 0.0 Monitoring well installed at this location.
Screened interval from 10-20 ft bgs. See
monitoring well construction diagram for further
details.

0.0 0.0

0.0 0.0

0.0 0.0




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:

CHD-4a

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Cherry Hill Ditch (SD052)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1661781.73

NORTHING (NAD83 SPZN4 feet): 2643424.50

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (6.25 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 30.5 (ft)

WATER LEVEL: Not Encountered

START : 8/27/2016  END : 8/27/2016

LOGGER : M. Bruno

) = o SOIL DESCRIPTION PID (ppm)
g 8 o)
4 = ]
2aclz 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w5 O DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
] SILTY SAND (SM), very dark gray, moist, fine grain sand, 0.0 0.0 Lithology described from hollow stem auger
| no staining, no odor cuttings i
] SILTY SAND WITH GRAVEL (SM), very dark gray, moist, ]
| fine to medium sand, fine to coarse, subround gravel, no i
| ] staining, no odor i
i SILT (ML), very dark greenish gray, moist, noncohesive, ]
| nonplastic silt, fine sand, fine to coarse, subround gravel i
5_ ] _
| 0.0 0.0 |
| Monitoring well installed at this location. ]
10 Screened interval from 8.6-28.6 ft bgs. See ]
] . . monitoring well construction diagram for further—|
_ - as above, fine to medium gravel 0.0 0.0 | details. |
15 ] N
| SILT (ML), very dark greenish gray, wet, cohesive, 0.0 0.0 i
B nonplastic silt, fine sand, fine to medium, subround gravel i
20 | N
] 0.0 0.0 |
] Hard/slow drilling ]
25 ] |
] 0.0 0.0 |
i 0.0 0.0 | Easier driling ]
| 00 |oo i
30_] Boring terminated at 29 feet. |
35 | |




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 E3-1 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site E3/AWACS Crash Location

DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1682277.50 NORTHING (NAD83 SPZN4 feet): 2655061.20

DRILLING METHOD AND EQUIPMENT : Direct Push,Hollow Stem Auger (8 inch), Downhole Hammer, Geoprobe 8040DT GROUND SURFACE ELEVATION: 252.3 (ft)

WATER LEVEL: 82.5 feet bgs START : 8/10/2016  END : 8/13/2016 LOGGER : K. Butler
) = o SOIL DESCRIPTION PID (ppm)
g 8 o)
4 = ]
2aclz 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
] : : : FILL, WELL-GRADED GRAVEL WITH SAND (GW), very 0.0 0.0 Lithology described from auger cuttings from
| dark grayish brown, moist, medium to loose, fine to coarse, surface to total depth
] angular to subround gravel, fine to coarse, angular to Fill material from 0-15 ft bgs
i subangular, well-graded sand, trace fines, no staining, no
| odor, few cobbles
— L
L
N L )
- LIC )
5_ ]
| 0.0 0.0
: L )
— o e
L
] LI )
10 ]
— L
] see 0.0 0.0
o e
] e
— L
— L )
] o e
15 e Very hard drilling from 14.5-15 ft bgs (15
] SILT (ML), brown, moist, loose, low plasticity, noncohesive 0.0 0.0 minutes for 0.5 ft)
B fines, fine to medium, poorly graded sand, no staining, no Transition from fill to native material
_ odor
20 |
| 0.0 0.0
a 16Q3E3-1-SO-0 Collect ISM wedge core sample from 15-30 ft
i bgs
25 ]
| GRAVELLY SILT (ML), brown, moist, medium density, 0.0 0.0
B nonplastic, noncohesive fines, fine to coarse, subround
| gravel, fine to medium, subangular sand, no odor, no
| staining
30 |
] o SILTY GRAVEL (GM), very dark grayish brown, moist, 0.0 0.0 Intermittent hard drilling from 30-66 ft bgs
B medium density, fine to coarse, subround, well-graded
| s gravel, fine to coarse, subangular, well-graded sand,
i o nonplastic, noncohesive fines, no staining, no odor
i 3
] -
35




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:

E3-1 SHEET 2 OF 3

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site E3/AWACS Crash Location

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1682277.50

NORTHING (NAD83 SPZN4 feet): 2655061.20

DRILLING METHOD AND EQUIPMENT : Direct Push,Hollow Stem Auger (8 inch), Downhole Hammer, Geoprobe 8040DT

GROUND SURFACE ELEVATION: 252.3 (ft)

WATER LEVEL: 82.5 feet bgs

START : 8/10/2016  END : 8/13/2016

LOGGER : K. Butler

DEPTH BELOW
GROUND SURFACE

RECOVERY (feet)

SAMPLE ID

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

LOGGING NOTES

40 |

45 ]

50 ]

55 |

60 ]

65 |

70 |

SILTY GRAVEL (GM), as above

PID (ppm)
BREATHING HEAD
ZONE SPACE
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

Very little cuttings, possibly in water

Original boring terminated at 66 ft bgs on
8/10/16

8/13/16 - Well redrilled using down hole
hammer, from 66-93 ft bgs ]




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
E3-1

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site E3/AWACS Crash Location

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1682277.50

NORTHING (NAD83 SPZN4 feet): 2655061.20

DRILLING METHOD AND EQUIPMENT : Direct Push,Hollow Stem Auger (8 inch), Downhole Hammer, Geoprobe 8040DT

GROUND SURFACE ELEVATION: 252.3 (ft)

WATER LEVEL: 82.5 feet bgs

START : 8/10/2016  END : 8/13/2016

LOGGER : K. Butler

DEPTH BELOW
GROUND SURFACE
ft

RECOVERY (feet)

SAMPLE ID

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

LOGGING NOTES

75 |

80 ]

85 |

90 ]|

95 |

100 7]

105 |

[ [ [ [} [

SILTY GRAVEL (GM), very dark grayish brown, wet,

medium density, fine to coarse, subround, well-graded

gravel, fine to coarse, subangular, well-graded sand,
nonplastic, noncohesive fines, no staining, no odor

Boring terminated at 93 feet.

PID (ppm)
BREATHING HEAD
ZONE SPACE
0.0 0.0
0.0 0.0
0.0 0.0
details.
0.0 0.0 | few minutes
0.0 0.0
0.0 0.0

Monitoring well installed at this location. A /|
Screened interval from 82-92 ft bgs. See |
monitoring well construction diagram for further |

Moist at 82.5 ft bgs with groundwater coming |
out with cuttings after letting the well sit fora __|




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 FASTA-1 SHEET 1 OF 2
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Former AFFF Spray Test Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc NORTHING (NAD83 AKSPZ8, feet): 2646482.51 EASTING (NAD83 AKSPZ8, feet): 1667002.34

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (6 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 151.3 (ft)

WATER LEVEL: 24.0 feet bgs START : 7/11/2016 END : 7/11/2016 LOGGER : R. Caird

SOIL DESCRIPTION PID (ppm)

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD

SAMPLE ID STRUCTURE, MINERALOGY JoNE spacE LOGGING NOTES

DEPTH BELOW
GROUND SURFACE
(ft
RECOVERY (feet)
GRAPHIC LOG

WELL-GRADED SAND WITH SILT AND GRAVEL (SM), 0.0 0.0 | Begin drmng with 2" Macrocorer; 0-15 ft
- A olive gray, fine to coarse subangular sand, fine to coarse, described from Macrocore sample 1
-1 {.] subround, well-graded gravel, low plasticity, dry, loose, weak

cementation fines, no odor, no staining

WELL-GRADED GRAVEL WITH SAND (GW), olive gray,
dry, fine to coarse, subangular, medium density sand, weak B
cementation, fine to coarse, angular to subround gravel

- as above, dark yellowish brown, Mno staining and organic
material present 00 00 —]
- as above, olive gray, no Mno staining or organic material ) )

present

(¢}
ss/sse
eeeasne
sssse

. WELL-GRADED SAND WITH GRAVEL (SW), dark olive

- Py .} gray, damp to moist, fine to coarse, angular to subangular,

16Q3FASTA-1-80-0 -] medium density, medium cementation, lenses of well-

-] graded gravel, FeO and MnO staining, no odor, fine to

- -] coarse (up to 0.75"), angular to subround, well-graded g
gravel

10 ] - as above, moist to wet

| [ I i WELL-GRADED SAND WITH SILT AND GRAVEL (SW- 0.0 0.0
1 | [ | SM), olive gray, wet to saturated, fine to coarse f
| i ‘ | subangular sand, lenses of well-graded gravel, fine to
| | ‘ || coarse, subround, well-graded gravel, low plasticity, loose,
- 1 | } |- | weak cementation fines, no odor, no staining B
I
Il
Il
hh

SILT (ML), very dark gray, very fine, poorly graded,
— subround, medium soft to firm, low plasticity, medium B
dilatancy, damp to moist fines, moderate cementation, no
staining, no odor, massive

15_ | |
0.0 0.0 | Switched to hollow-stem auger - observations
- from cuttings N

20 |

¢ * *| WELL-GRADED GRAVEL WITH SAND (GW), olive gray, 0.0 0.0
- « o o | Wet to saturated, fine to coarse, well-graded, subangular to ]
subround, wet to saturated sand, no odor, fine to coarse,
angular to rounded gravel up to 2"




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 FASTA-1 SHEET 2 OF 2
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Former AFFF Spray Test Area
DRILLING CONTRACTOR : GeoTek Alaska, Inc NORTHING (NAD83 AKSPZ8, feet): 2646482.51 EASTING (NAD83 AKSPZ8, feet): 1667002.34
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (6 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 151.3 (ft)
WATER LEVEL: 24.0 feet bgs START : 7/11/2016 END : 7/11/2016 LOGGER : R. Caird
w
=9 = o SOIL DESCRIPTION PID (ppm)
St |2 3
B3z 2
To&|w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
g o SAMPLE ID © STRUCTURE, MINERALOGY A LOGGING NOTES
L )
| L) L)
] [ | i WELL-GRADED SAND WITH GRAVEL AND SILT (SW- Groundwater encountered in cuttings at 24 ft
— 1 | [ | SM), olive gray, wet to saturated, fine to coarse, loose, bgs; Monitoring well installed at this location. B
25 | | i ‘ .| well-graded, subround sand, fine to coarse, subangular to Screened interval from 24-34 ft bgs. See |
I | ‘ |-} round gravel up to 1.75", no odor 0.0 0.0 monitoring well construction diagram for further
- 1 | } | details. E
i 1 t | }: i
] ! | ‘ | i
| | ‘ |
] 1 [ | | i
| | [ I
7] 1 | [ ) i
i " i
| | [ ‘i
= oy B
ol
] | [ | 5 i
] Iy i
Il
30 | Ll |
1 [ } ; - as above, saturated 0.0 0.0
i
7] | I | 5 |
] ] | [ r i
hl
] ! | ‘ I i
A
_ | [ | I |
hl
] bl i
i Iyl i
7| WELL-GRADED SAND WITH SILT (SW-SM), olive gray,
- i1} saturated, fine to coarse, loose, well-graded, subround B
35 | sand, no odor ]
Boring terminated at 34.5 feet. 0.0 0.0
| 0.0 0.0 ]
40 |
0.0 0.0 | Original boring terminated at 40 ft bgs;
- Backfilled with native soil from 40-34.5 ft bgs.




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:

FS1-1

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Fire Station 1 (Building 11415)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1672186.91

NORTHING (NAD83 SPZN4 feet): 2648438.63

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 177.5 (ft)

WATER LEVEL: 23.1 feet bgs

START : 7/20/2016  END : 7/20/2016

LOGGER : R. Caird

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

W =
2 0]
g 8 o)
i g 2
N I °
T o [ o
Ez > 2
a5 [e) e
Lo o
a? 2 ]
] [ SAMPLE ID
e e 0
L
L
L
5
L ]
10
L ]
L ]
L ]
L
L
L )
15
20 |

LOGGING NOTES

WELL-GRADED SAND WITH GRAVEL (SW), dark olive

‘] gray, fine to coarse, damp, very loose, homogenous sand,
| fine to coarse, subround gravel, no staining, no odor

SILT WITH SAND (ML), dark grayish brown, low plasticity,
rapid dilatency, soft, weak cementation, moist, homogenous
fines, very fine to fine, poorly graded, subround sand, no
odor

WELL-GRADED GRAVEL WITH SAND (GW), olive gray,
dry, fine to coarse, well-graded, angular to subangular,
medium dense sand, FeO staining (trace), weak
cementation, no odor, fine to coarse, round to angular
gravel

No recovery

WELL-GRADED GRAVEL WITH SAND (GW), olive gray,
damp to moist, lenses (4" thick) of fine to coarse, well-
graded, subangular to subround, loose, homogenous sand,
weak cementation, no odor, fine to coarse, round to angular
gravel

- as above, damp, and lenses (3" thick) of FeO staining
throughout

- as above, angular to subangular sand and angular to
subangular gravel

WELL-GRADED GRAVEL WITH SAND (GW), dark olive
brown, damp, fine to coarse, well-graded, rounded to
subangular, loose, homogenous sand, lenses (4" thick),
weak cementation, no odor, lense (3" thick) of FeO staining
throughout, fine to coarse, rounded to subangular gravel

- as above

PID (ppm)
BREATHING HEAD
ZONE SPACE
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0-15 ft bgs logged and sampled from Macrocore
sampler 1

Switched to hollow stem auger - observations |
from cuttings N




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 FS1-1 SHEET 2 OF 2
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Fire Station 1 (Building 11415)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1672186.91 NORTHING (NAD83 SPZN4 feet): 2648438.63

DEPTH BELOW
GROUND SURFACE
RECOVERY (feet)

SAMPLE ID

GRAPHIC LOG

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 177.5 (ft)
WATER LEVEL: 23.1 feet bgs START : 7/20/2016  END : 7/20/2016 LOGGER : R. Caird
SOIL DESCRIPTION PID (ppm)

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD

STRUCTURE, MINERALOGY sone | seace LOGGING NOTES

Groundwater encountered at 23.1 ft bgs

Monitoring well installed at this location.
Screened interval from 24-34 ft bgs. See g
monitoring well construction diagram for further |
0.0 0.0 | details.

WELL-GRADED GRAVEL WITH SAND (GW), dark olive 0.0 0.0
brown, moist, lenses (4" thick) of fine to coarse, well-graded, 1
rounded to subangular, loose, homogenous sand, weak
cementation, no odor, lenses (3" thick) of FeO staining

throughout, fine to coarse, well-rounded to subrounded -
gravel

Boring backfilled with native soil from 41-34 ft

Boring terminated at 34 feet. bgs ]

0.0 0.0

0.0 0.0

0.0 0.0 Original boring terminated at 41 ft bgs




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:

FS4-1 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Fire Station 4 (Building 654)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1695860.80

NORTHING (NAD83 SPZN4 feet): 2650545.20

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (6.5 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 317.3 (ft)

WATER LEVEL: 62.0 feet bgs

START : 7/6/2016 END : 7/6/2016

LOGGER : K. Butler

30

) = o SOIL DESCRIPTION PID (ppm)
g 8 o)
4 = ]
[T > (6]
o ®» % I
T w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
g o SAMPLE ID © STRUCTURE, MINERALOGY A LOGGING NOTES
1 ORGANIC SOIL WITH SAND (OL/OH), moist 0.0 0.0 0-15 ft described from Macrocore liners |
WELL-GRADED SAND WITH GRAVEL (SW), brown,
-] moist, fine to medium sand, gravel up to 1.5" T
] [ | ; WELL-GRADED SAND WITH SILT AND GRAVEL (SW- 1
| | I -] SM), brown, moist, fine to medium sand, nonplastic fines 1
1 | | | i
1] |
IR
i
1l |
5 ol |
. WELL-GRADED SAND WITH GRAVEL (SW), dark gray, 0.0 0.0 |
‘] dry, fine to coarse sand with dark greenish gray gravel up to
1o i
16Q3FS4-1-SO-0 Collect ISM wedge core sample from 0-15 ft bgs:
10_| ]
0.0 0.0 |
15| ]
'] - as above 0.0 0.0 Switched to hollow stem auger, observations
from cuttings from 15-83 ft bgs ]
20 | ]
25 | ]




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
FS4-1

SHEET 2 OF 3

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Fire Station 4 (Building 654)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1695860.80

NORTHING (NAD83 SPZN4 feet): 2650545.20

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (6.5 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 317.3 (ft)

WATER LEVEL: 62.0 feet bgs

START : 7/6/2016

END : 7/6/2016

LOGGER : K. Butler

) = o SOIL DESCRIPTION PID (ppm)
g 8 o)
4 = ]
EER 2
o | uw z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % i SAMPLE ID ° STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
35_ | : n
N -| WELL-GRADED SAND WITH GRAVEL (SW), as above 0.0 0.0 1
40_| 7
45 | : 7
B - as above 0.0 0.0 |
50_| n
55_| B
N ‘| WELL-GRADED SAND WITH GRAVEL (SW), dark gray, 0.0 0.0 |
‘] dry, fine to coarse sand with dark greenish gray gravel up to
] 1 |
60 | ]




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
FS4-1

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Fire Station 4 (Building 654)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1695860.80

NORTHING (NAD83 SPZN4 feet): 2650545.20

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (6.5 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 317.3 (ft)

WATER LEVEL: 62.0 feet bgs

START : 7/6/2016 END : 7/6/2016

LOGGER : K. Butler

) = o SOIL DESCRIPTION PID (ppm)
g 8 o)
4 = ]
33¢|z 0
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
] - as above 0.0 0.0 |
] Groundwater encountered at 62 ft bgs. |
Monitoring well installed at this location 7/6/16-
N 7/7/16 . Screened interval from 62-72 ftbgs. 7
7] See monitoring well construction diagram for
- further details. 1
65 | ]
70_| ]
N 0.0 0.0 |
] SANDY SILT (ML), dark grayish brown, moist, fine to 1
] course grain sand, non-low plastic fines ]
: 0.0 0.0 Original boring abandoned, step over and
] Boring terminated at 73 feet. redrilled to 73 ft bgs 1
75| ]
80_| ]
B 0.0 0.0 |
: Original boring terminated at 83.5 ft bgs
85_| 1
90 | i




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:

FS5-1

SHEET 1 OF 3

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Fire Station 5 (Building 48010)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1700205.02

NORTHING (NAD83 SPZN4 feet): 2653714.93

DRILLING METHOD AND EQUIPMENT : Direct Push, Hollow Stem Auger (8 inch), Downhole Hammer, Geoprobe 8040DT

GROUND SURFACE ELEVATION: 358.8 (ft)

WATER LEVEL: 122.2 feet bgs

START : 7/12/2016  END : 7/12/2016

LOGGER : R. Caird

DEPTH BELOW
GROUND SURFACE
(ft)

RECOVERY (feet)

SAMPLE ID

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

10

35 |

40|

45 |

16Q3FS5-1-S0O-0

WELL-GRADED SAND WITH SILT (SW-SM), dark

-] yellowish brown, fine to coarse, subangular to subround

sand, fine, poorly graded, subround gravel, dry, loose fines,

-] no plasticity, no cementation, no staining, no odor

WELL-GRADED SAND WITH GRAVEL (SW), as above,
fine to coarse, well-graded, angular to round gravel

SILTY SAND (SM), olive brown, fine to coarse, subangular
to subround sand, no plasticity, wet, loose, weak
cementation, MnO staining, no odor

WELL-GRADED GRAVEL (GW), olive gray, fine to

coarse, subangular to subround sand, fine to coarse,
angular to subangular gravel, dry, medium dense, moderate
cementation, no staining, no odor

- as above, FeO and MnO staining, 2" thick water (wet)
lenses

- as above, no lenses

- as above

]

WELL-GRADED SAND WITH GRAVEL (SW), olive, fine
‘] to coarse, subangular to subround sand, wet, loose, weak
-] cementation, MnO staining

- as above, moist

PID (ppm)
FREATANG R0 LOGGING NOTES

ZONE SPACE

0.0 0.0 0-15 ft bgs logged and sampled from Macrocore
sampler ]
Collect ISM wedge core sample from 0-3.5ft 7
bgs ]
Groundwater observed from 3.5-7 ft bgs -

0.0 0.0 O

0.0 0.0 O

0.0 0.0 O
Groundwater observed from 17-20 ft bgs, end of |
continuous cores 1

0.0 0.0 Observations from cuttings o

0.0 0.0 O

0.0 0.0 | Original boring terminated at 27 ft bgs; Abandon |

boring backfill with bentonite chips
Switched to downhole hammer to total depth -}

Cuttings not observed 27 ft bgs to 134 ftbgs |




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 FS5-1 SHEET 2 OF 3

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Fire Station 5 (Building 48010)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1700205.02 NORTHING (NAD83 SPZN4 feet): 2653714.93

DRILLING METHOD AND EQUIPMENT : Direct Push, Hollow Stem Auger (8 inch), Downhole Hammer, Geoprobe 8040DT GROUND SURFACE ELEVATION: 358.8 (ft)

WATER LEVEL: 122.2 feet bgs

START : 7/12/2016  END : 7/12/2016 LOGGER : R. Caird

DEPTH BELOW
GROUND SURFACE
ft

RECOVERY (feet)

SAMPLE ID

GRAPHIC LOG

SOIL DESCRIPTION PID (ppm)

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD

STRUCTURE, MINERALOGY sone | seace LOGGING NOTES

85 |

90 |

95 |

Cuttings not observed to 134 ft bgs




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
FS5-1 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Fire Station 5 (Building 48010)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1700205.02

NORTHING (NAD83 SPZN4 feet): 2653714.93

DRILLING METHOD AND EQUIPMENT : Direct Push, Hollow Stem Auger (8 inch), Downhole Hammer, Geoprobe 8040DT GROUND SURFACE ELEVATION: 358.8 (ft)

WATER LEVEL: 122.2 feet bgs

START : 7/12/2016  END : 7/12/2016

LOGGER : R. Caird

DEPTH BELOW
GROUND SURFACE
ft

RECOVERY (feet)

SAMPLE ID

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

PID (ppm)

BREATHNG | - HEAD LOGGING NOTES

ZONE SPACE

135 |

140 |

145 |

Boring terminated at 134 feet.

Cuttings not observed to 134 ft bgs

Water encountered at 122.2 ft bgs
Monitoring well installed at this location.
Screened interval from 122.75-132.75 ft bgs.
See monitoring well construction diagram for
further details.




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
FS6-1

SHEET

1

OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

DRILLING CONTRACTOR : GeoTek Alaska, Inc

LOCATION: JBER - Site Fire Station 6 (Building 9311)

EASTING (NAD83 SPZN4 feet): 1679113.68 NORTHING (NAD83 SPZN4 feet): 2652167.19

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 218.6 (ft)

WATER LEVEL: 50.0 feet bgs

START : 8/9/2016 END : 8/9/2016

LOGGER : K. Butler

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

LOGGING NOTES

s} =
2 |8 8
25 |5 o
2|k :
EZz > <
=) (o] o
89 o ]
ox i
[©) 4 SAMPLE ID
5 |
] 16Q3FS6-1-SO-0
10 |
15 ]
20 |
] DK
] LN}
25 7
D L ]
] L ]
- [N )
— L )
30 |
: L ]
L )
N L ]
] L ]
35 — L ]

-1 ORGANIC SOIL (OL-OH), very dark gray, organic soil,

moist, nonplastic, noncohesive
WELL-GRADED SAND WITH GRAVEL (SW), olive

-] brown, moist, fine to coarse, subangular, loose sand, fine to

medium, subround gravel, no staining, no odor

‘| - as above, dry

No recovery

-| WELL-GRADED SAND WITH GRAVEL (SW), olive

brown, dry, fine to coarse, subangular, medium density

‘| sand, fine to coarse, subround gravel, no staining, no odor

'] - as above, moist

'] - as above, dry

.k WELL-GRADED GRAVEL WITH SAND (GW), very dark
« | grayish brown, moist, fine to coarse, subangular sand, fine

to medium, subround, loose gravel, no staining, no odor

o] -as above, coarse gravel

PID (ppm)
BREATHING HEAD
ZONE SPACE
0.0 0.0
sampler
0.0 0.0
0.0 0.0
0.0 0.0
from cuttings
0.0 0.0
0.0 0.0
0.0 0.0

0-15 ft bgs logged and sampled from Macrocore |

Switched to hollow stem auger - observations ]




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
FS6-1

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Fire Station 6 (Building 9311)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1679113.68 NORTHING (NAD83 SPZN4 feet): 2652167.19

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 218.6 (ft)

WATER LEVEL: 50.0 feet bgs

START : 8/9/2016

END : 8/9/2016

LOGGER : K. Butler

DEPTH BELOW
GROUND SURFACE
(ft
RECOVERY (feet)
GRAPHIC LOG

SAMPLE ID

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

PID (ppm)

BREATHING
ZONE

SPACE

LOGGING NOTES

40 |

45 ]

50 ]

55 |

60 ]

WELL-GRADED GRAVEL WITH SAND (GW), as above

65 |

70 |

Boring terminated at 63 feet.

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Groundwater encountered at 50 ft bgs

Monitoring well installed at this location.

Screened interval from 51.4-61.4 ft bgs. See
monitoring well construction diagram for further |
details. ]




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:

FS7-1

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Fire Station 7 (Building 14431)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1672689.65 NORTHING (NAD83 SPZN4 feet): 2650718.25

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 189.7 (ft)

WATER LEVEL: 29.1 feet bgs

START : 7/18/2016  END : 7/18/2016

LOGGER : R. Caird

DEPTH BELOW
GROUND SURFACE
(ft
RECOVERY (feet)
GRAPHIC LOG

SAMPLE ID

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

16Q3FS7-1-SO-0

10

15|

20 |

25

WELL-GRADED SAND WITH GRAVEL (SW), olive gray,

'] fine to coarse, subangular to subround, dry, weak
-1 cementation, loose sand, fine to coarse, well-graded,

angular to subround gravel, no staining, no odor
- as above, with medium dense to loose, damp to moist

-| lenses of well-graded gravel with sand

WELL-GRADED GRAVEL WITH SAND (GW), olive
brown, fine to coarse, angular to subround gravel, fine to
coarse, subangular to subround, moist, loose to medium
dense sand, weak cementation, FeO staining, no odor
SANDY SILT (ML), olive brown, fine to medium, poorly
graded, subround sand, low plasticity, rapid dilatancy, soft
weak cementation, wet, no staining, no odor
WELL-GRADED GRAVEL WITH SAND (GW), olive gray
to olive brown, damp to moist, fine to coarse, angular to
rounded gravel, fine to coarse, well-graded, subround, loose
to medium dense sand, weak cementation, lenses (~4-6"
thick) of well-graded sand (10G/90S) (olive brown, fine to
coarse, subround to round, moist to wet, minor FeO
staining, no odor

- as above

PID (ppm)
FREATANG R0 LOGGING NOTES

ZONE SPACE

0.0 0.0 0-15 ft bgs logged and sampled from Macrocore
sampler ]

0.0 0.0 O
Groundwater observed from 6-7 ft bgs
Collect ISM wedge core sample from 0-15 ft bgs |

0.0 0.0 O

0.0 0.0 Switched to hollow stem auger - observations o
from cuttings from 15-42 ft bgs 1

00 |oo0 N




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 FS7-1 SHEET 2 OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Fire Station 7 (Building 14431)
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1672689.65 NORTHING (NAD83 SPZN4 feet): 2650718.25
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 189.7 (ft)
WATER LEVEL: 29.1 feet bgs START : 7/18/2016  END : 7/18/2016 LOGGER : R. Caird
w
2 Q = o SOIL DESCRIPTION PID (ppm)
St |2 3
33¢|z 2
To | z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
o 0.0 0.0
—] L
N ¢ ¢ o] WELL-GRADED GRAVEL WITH SAND (GW), olive
] « « o | brown, damp, fine to coarse, angular to rounded gravel, fine
- s ¢ o | to coarse, well-graded, subround, loose to medium dense
| ® ¢ *] sand, weak cementation, lenses (~4-6" thick) of well-graded
sand (10G/90S) (olive brown, fine to coarse, subround to
- round, moist to wet, minor FeO staining, no odor
B Groundwater encountered at 29.1 ft bgs
30 | |
0.0 0.0
| Monitoring well installed at this location.
WELL-GRADED SAND WITH SILT AND GRAVEL (SW- Screened interval from 30.6-40.6 ft bgs. See
N ] SM), dark grayish brown, moist to wet, fine to coarse, monitoring well construction diagram for further
] -] subangular to subround sand, fine, poorly graded, subround details.
| -] gravel, no odor Moist to wet cuttings observed at 31 ft bgs
35_ _
WELL-GRADED GRAVEL WITH SAND (GW), as above 0.0 0.0
N from 27-31 ft bgs, moist
] L ]
L ]
7 LI )
| LI )
] 0.0 0.0
40 | N
0.0 0.0
| L
0.0 0.0
Boring terminated at 42 feet.
45 |

50




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 FSFS-1 SHEET 1 OF 2
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Fire Suppression Foam Storage (Building 6210)
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1667348.20 NORTHING (NAD83 SPZN4 feet): 2643895.53
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 146.6 (ft)
WATER LEVEL: 26.5 feet bgs START : 7/14/2016  END : 7/14/2016 LOGGER : R. Caird
w
2 Q = o SOIL DESCRIPTION PID (ppm)
o w Q2 o
4 = ]
2aclz 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w5 o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
SILTY SAND (SM), dark brown, dry, loose, fine to 0.0 0.0 0-15 ft bgs logged and sampled from Macrocore
- A medium, poorly graded, subround sand with >15% fines, low sampler 1
B | |.] plasticity, rapid dilatancy, no cementation, no staining, no |
odor
- WELL-GRADED GRAVEL WITH SAND (GW), olive gray, E
dry, medium dense, fine to coarse, well-graded, subangular
] to subround sand, fine to coarse, subangular gravel, weak ]
® ® * 1 cementation, trace FeO staining, no odor i
i No recovery ]
5 |
. 3 o] WELL-GRADED GRAVEL WITH SAND (GW), olive gray, 0.0 0.0
- moist to damp, loose, fine to coarse, well-graded, angular to 1
| subangular sand, weak cementation, fine to coarse, well ]
rounded to angular gravel, homogenous, trace FeO staining,
— no odor 1
] 16Q3FSFS-1-SO-0 Collect ISM wedge core sample from 0-15 ft bg{
| L ] i
L N
10 LI
2 o 2| - as above, loose to medium dense 0.0 0.0
| L ] |
e WELL-GRADED SAND WITH GRAVEL (SW), dark olive
- brown, moist, loose, fine to coarse, subangular to 1
B -] subrounded sand, fine, poorly graded, rounded to |
-] subrounded gravel, homogenous, trace organic matter and
— FeO staining, no odor -
15 | |
o - as above 0.0 0.0 | Switched to hollow stem auger - observations
- : from cuttings from 15-41 ft bgs ]
20| |
0.0 0.0




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 FSFS-1 SHEET 2 OF 2
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Fire Suppression Foam Storage (Building 6210)
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1667348.20 NORTHING (NAD83 SPZN4 feet): 2643895.53
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 146.6 (ft)
WATER LEVEL: 26.5 feet bgs START : 7/14/2016  END : 7/14/2016 LOGGER : R. Caird
w
2 Q = o SOIL DESCRIPTION PID (ppm)
Sk |2 S
2aclz 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
| WELL-GRADED SAND WITH GRAVEL (SW), dark olive ]
— . .| brown, moist, fine to coarse, subangular to subrounded B
25 | sand, well-graded, fine to coarse, rounded gravel ]
o 0.0 0.0
N Groundwater encountered at 26.5 ft bgs
30 |
'] - as above, moist to wet 0.0 0.0 Monitoring well installed at this location.
- o Screened interval from 30-40 ft bgs. See 1
B o monitoring well construction diagram for further |
details.
35 | |
0.0 0.0
40_ | |
0.0 0.0
N Boring terminated at 41 feet. i




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 H5-1 SHEET 1 OF 2
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Hangar 5 (Building 7309) Former AFFF Spray Test
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1669966.72 NORTHING (NAD83 SPZN4 feet): 2644960.92
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 155.2 (ft)
WATER LEVEL: 21.5 feet bgs START : 7/13/2016  END : 7/13/2016 LOGGER : R. Caird
w
2 Q = o SOIL DESCRIPTION PID (ppm)
St |2 3
2aclz 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
WELL-GRADED SAND WITH GRAVEL (SW), dark olive 0.0 0.0 0-15 ft bgs logged and sampled from Macrocore
N ‘] gray, dry, loose, fine to coarse, subangular sand, fine, poorly sampler 7

] graded, angular to subangular gravel, no cementation, no ]
staining, no odor

-] SILTY GRAVEL (GM), olive, dry, loose, fine to coarse,
-] subangular sand, fine, poorly graded, angular to subangular N
gravel, no cementation, no plasticity, MnO staining, no odor i

WELL-GRADED GRAVEL WITH SAND (GW), olive gray,
dry, medium dense, fine to coarse, angular gravel up to 0.0 0.0 ]
0.75", fine to coarse, subangular, well-graded sand, weak E
cementation, no staining, no odor

- as above, damp, lenses of well-graded sand with gravel

16Q3H5-1-SO-0

10

POORLY GRADED GRAVEL WITH SAND (GP), fine, 0.0 0.0
subangular to angular gravel

POORLY GRADED SAND (SP), dark olive gray, moist,

) very loose, fine to medium, subround, no cementation, no
. | staining, no odor B
WELL-GRADED GRAVEL WITH SAND (GW), olive gray,
damp, medium dense, fine to coarse, angular to well-
rounded gravel up to 1.25", fine to coarse, subangular, well- 0.0 0.0
graded sand, weak cementation, FeO and MnO staining, no : :
odor

15_ | |
Switched to hollow stem auger - observations
from cuttings from 15-40 ft bgs

20 |
00 |oo

New groundwater level after reinstall at 21.5 ft
bgs 1

25




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 H5-1 SHEET 2 OF 2
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Hangar 5 (Building 7309) Former AFFF Spray Test
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1669966.72 NORTHING (NAD83 SPZN4 feet): 2644960.92
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 155.2 (ft)
WATER LEVEL: 21.5 feet bgs START : 7/13/2016  END : 7/13/2016 LOGGER : R. Caird
w
2 Q = o SOIL DESCRIPTION PID (ppm)
St |2 3
33¢|z 2
To | z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
: : : - as above, very dark grayish brown, moist 0.0 0.0
| v Monitoring well installed at this location.
] P Screened interval from 27-37 ft bgs. See
] see monitoring well construction diagram for further |
| details. ]
30 | N
WELL-GRADED GRAVEL WITH SAND (GW), very dark 0.1 62.9 | Groundwater encountered at 30 ft bgs during
i grayish brown, wet to saturated, medium dense, fine to initial boring T
- coarse (up to 30mm), angular to well rounded gravel, fine to E
| coarse, subangular, well-graded sand, weak cementation, ]
« o o | FEO and MnO staining, moderate hydrocarbon odor
.ot
] L h
: L :
35 | .o _
see 0.1 21.0
N Boring terminated at 37 feet. ]
- 01 |191.4 |
40_ |
Original boring terminated at 40 ft bgs. Well
N initially installed with screen 30-40 ft bgs but
-] was pulled up 3 ft due to bridging with bentonite ]
i chips ]
45 | N
50 | |




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:

H6-1 SHEET 1 OF 1

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Hangar 6 (Building 9311)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1669655.72

NORTHING (NAD83 SPZN4 feet): 2646577.41

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 157.7 (ft)

WATER LEVEL: 13.0 feet bgs

START : 8/1/2016 END : 8/1/2016

LOGGER : K. Butler

DEPTH BELOW
GROUND SURFACE

RECOVERY (feet)

SAMPLE ID

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

10 |

15|

20 |

25 |

30

16Q3H6-1-SO-0

WELL-GRADED SAND WITH SILT (SW-SM), very dark

‘] grayish brown, moist, loose, fine to coarse, subangular
-] sand, fine to medium, subround, well-graded gravel, non
-] plastic, noncohesive fines, no staining, no odor

POORLY GRADED SAND (SP), black, wet, loose,
medium to coarse, subangular, no staining, no odor

-] WELL-GRADED SAND WITH SILT (SW-SM), as above,
wet

Boring terminated at 24.5 feet.

PID (ppm)
FREATANG R0 LOGGING NOTES

ZONE SPACE

0.0 0.0 0-15 ft bgs logged and sampled from Macrocore |
sampler ]

00 |00 ]
Collect ISM wedge core sample from 0-15 ft bgs:

00 |00 ]
Groundwater encountered at 13 ft bgs
Monitoring well installed at this location.
Screened interval from 14-24 ft bgs. See

0.0 0.0 | monitoring well construction diagram for further |
details. 7
Switched to hollow stem auger - observations
from cuttings from 15-24.5 ft bgs g

0.0 0.0 ]

0.0 0.0 ]

00 | o0 1




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
H8-1

SHEET

1

OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

DRILLING CONTRACTOR : GeoTek Alaska, Inc

LOCATION: JBER - Site Hangar 8 (Building 14410)

EASTING (NAD83 SPZN4 feet): 1672009.48 NORTHING (NAD83 SPZN4 feet): 2650410.41

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 184.0 (ft)

WATER LEVEL: 36.0 feet bgs

START : 7/25/2016  END : 7/25/2016

LOGGER : K. Butler

DEPTH BELOW
GROUND SURFACE
(ft
RECOVERY (feet)
GRAPHIC LOG

SAMPLE ID

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

16Q3H8-1-SO-0

10

15|

20 |

25

LOGGING NOTES

WELL-GRADED SAND (SW), dark olive brown, moist,

'] loose, fine to coarse, subangular sand, fine, poorly graded,
-] subround gravel, no staining, no odor

: WELL-GRADED SAND WITH GRAVEL (SW), very dark

gray, moist, loose to medium density, fine to coarse,

-] subangular sand, fine, poorly graded, subround gravel, no

staining, no odor

- as above, gray

WELL-GRADED SAND (SW), very dark gray, moist, loose

‘| to medium density, fine to coarse, subangular to subround

sand, trace fines, poorly graded, subround to subangular

-1 gravel, no staining, no odor

WELL-GRADED SAND WITH GRAVEL (SW), very dark
grayish brown, moist, fine to coarse, subangular sand, fine

‘] to medium, well-graded, subround gravel, no staining, no
odor

PID (ppm)
BREATHING HEAD
ZONE SPACE
0.0 0.0
sampler
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0-15 ft bgs logged and sampled from Macrocore

Switched to hollow stem auger - observations o
from cuttings from 15-46 ft bgs




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
H8-1

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Hangar 8 (Building 14410)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1672009.48 NORTHING (NAD83 SPZN4 feet): 2650410.41

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 184.0 (ft)

WATER LEVEL: 36.0 feet bgs

START : 7/25/2016

END : 7/25/2016

LOGGER : K. Butler

) = o SOIL DESCRIPTION PID (ppm)
g 8 o)
4 = ]
ERE 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 < COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
g o SAMPLE ID © STRUCTURE, MINERALOGY A LOGGING NOTES
0.0 0.0
30 | : _|
-] WELL-GRADED SAND WITH GRAVEL (SW), as above 0.0 0.0
35 | ]
0.0 0.0
N Groundwater encountered at 36 ft bgs;
N Monitoring well installed at this location.
- Screened interval from 34.5-44.5 ft bgs. See
| monitoring well construction diagram for further |
details.
40_| a
0.0 0.0
45_| a
0.0 0.0
] 00 |oo i
N Boring terminated at 47 feet. ]
50




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
H10-1

SHEET

1

OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1673539.01

LOCATION: JBER - Site Hangar 10 (Building 15455)

NORTHING (NAD83 SPZN4 feet): 2651444.51

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 192.0 (ft)

WATER LEVEL: 29.7 feet bgs

START : 7/19/2016  END : 7/19/2016

LOGGER : R. Caird

DEPTH BELOW
GROUND SURFACE

RECOVERY (feet)

SAMPLE ID

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

10

15|

20 |

25

16Q3H10-1-SO-0

PID (ppm)

BREATHING HEAD
ZONE SPACE

LOGGING NOTES

WELL-GRADED GRAVEL WITH SAND (GW), dark

yellowish brown, dry, very loose, fine to coarse, well-graded,
1 subangular sand, no cementation, fine to coarse, rounded

gravel, homogenous, no staining, no odor
WELL-GRADED SAND WITH GRAVEL (SW), olive

-} brown, dry to damp, loose to medium dense, subangular

sand, weak cementation, fine, poorly graded, subround to
angular gravel, FeO and MnO staining, no odor

No recovery

WELL-GRADED SAND WITH GRAVEL (SW), as above,

‘| fine to coarse, well-graded gravel

WELL-GRADED GRAVEL WITH SAND (GW), olive gray,
damp, loose to medium dense, subangular sand, weak
cementation, fine to coarse, well-graded, subround to
angular gravel, lenses (6" thick) of well-graded sand
(10/85/5) dark olive gray, damp to moist, loose,
homogenous, no odor

No recovery

WELL-GRADED GRAVEL WITH SAND (GW), as above

- as above, dark olive brown, damp, gravel and sand
subangular to angular

0.0 0.0 0-15 ft bgs logged and sampled from Macrocore

sampler

0.0 0.0

0.0 0.0

0.0 0.0 Switched to hollow stem auger - observations o
from cuttings from 15-41 ft bgs

0.0 0.0




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 H10-1 SHEET 2 OF 2
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Hangar 10 (Building 15455)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1673539.01 NORTHING (NAD83 SPZN4 feet): 2651444.51

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 192.0 (ft)
WATER LEVEL: 29.7 feet bgs START : 7/19/2016  END : 7/19/2016 LOGGER : R. Caird
w

2 Q = o SOIL DESCRIPTION PID (ppm)

o w Q2 (o]

4 = ]

[T > (6]

o 0 [ E

T o w z SOIL NAME, USCS GROUP SYMBOL,

EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE

w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD

° % E SAMPLE ID ° STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
¢ o] WELL-GRADED GRAVEL WITH SAND (GW), dark olive 0.0 0.0

brown, damp, loose, fine to coarse, subangular to angular
sand, rounded to angular, fine to very coarse gravel .

Groundwater encountered at 29.7 ft bgs ]
0.0 0.0 | Monitoring well installed at this location.
Screened interval from 30-40 ft bgs. See
monitoring well construction diagram for further
details.

L ]

L —

ses 0.0 0.0

L ] —

L b

L ] .

L

L —

L N

L —A

PPN 0.0 0.0

L ] 1
0.0 0.0 ]

Boring terminated at 43 feet.




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 H16-1 SHEET 1 OF 3
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Hangar 16 (Building 15658)
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1677723.45 NORTHING (NAD83 SPZN4 feet): 2651325.41
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 209.2 (ft)
WATER LEVEL: 46.5 feet bgs START : 7/26/2016  END : 7/26/2016 LOGGER : K. Butler
w
2 Q = o SOIL DESCRIPTION PID (ppm)
Sk |2 S
33¢|z 2
To | z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
~’~-1 SANDY ORGANIC SOIL (OL-OH), black, poorly graded, 0.0 0.0 0-15 ft bgs logged and sampled from Macrocore
- ) fine grained sand, moist, loose, nonplastic, no staining, no sampler E
- -+ -] odor, root material present (O60/S40)
N WELL-GRADED SAND (SW), dark olive brown, moist, T
B loose, fine to coarse, subangular sand, fine, poorly graded, |
subround gravel, no staining, no odor
| SANDY SILT (ML), dark brown, moist, medium dense, fine i
grained, poorly graded, subangular sand, nonplastic,
] noncohesive fines, no staining, no odor B
| .| WELL GRADED SAND WITH GRAVEL (SW), dark brown, ]
- . dry, medium density, fine to coarse, subangular sand, fine R
: '] to medium, well-graded, subround gravel, no staining, no
] - | odor 1
5 ]
0.0 0.0
N 16Q3H16-1-SO-0 S Collect ISM wedge core sample from 0-15 ft bgs |
N | - as above, grayish brown ]
10 |
0.0 0.0
15_ | |
o 0.0 0.0 | Switched to hollow stem auger - observations
- e from cuttings from 15-58 ft bgs -
N ¢ * *| WELL-GRADED GRAVEL WITH SAND (GW), very dark i
L ] . . .
- « o o | grayish brown, dry, fine to medium, subround gravel, -
» « o | medium density, fine to coarse, subangular sand, no
7 ® ® ¢ staining, no odor 7
L ]
n LI ) N
L ]
— L ] .
L ]
20




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
H16-1 SHEET 2 OF 3

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site Hangar 16 (Building 15658)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1677723.45 NORTHING (NAD83 SPZN4 feet): 2651325.41

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 209.2 (ft)

WATER LEVEL: 46.5 feet bgs

START : 7/26/2016  END : 7/26/2016

LOGGER : K. Butler

DEPTH BELOW
GROUND SURFACE

RECOVERY (feet)

SAMPLE ID

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

LOGGING NOTES

25

30|

35

40

- as above, fine to coarse gravel

PID (ppm)
BREATHING HEAD
ZONE SPACE
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
H16-1

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

DRILLING CONTRACTOR : GeoTek Alaska, Inc

LOCATION: JBER - Site Hangar 16 (Building 15658)

EASTING (NAD83 SPZN4 feet): 1677723.45 NORTHING (NAD83 SPZN4 feet): 2651325.41

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 209.2 (ft)

WATER LEVEL: 46.5 feet bgs

START : 7/26/2016

END : 7/26/2016

LOGGER : K. Butler

DEPTH BELOW
GROUND SURFACE
RECOVERY (feet)

SAMPLE ID

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

LOGGING NOTES

WELL-GRADED GRAVEL WITH SAND (GW), as above,
very dark grayish brown, dry, fine to coarse, subround
gravel, medium density, fine to coarse, subangular sand, no
staining, no odor

Boring terminated at 58 feet.

PID (ppm)
BREATHING HEAD
ZONE SPACE
0.0 0.0
0.0 0.0
details.
0.0 0.0
0.0 0.0
0.0 0.0

Groundwater encountered at 46.5 ft bgs

Monitoring well installed at this location.
Screened interval from 47-57 ft bgs. See -
monitoring well construction diagram for further




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 H17-1 SHEET 1 OF 3
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Hangar 17 (Building 16670)
DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1678275.98 NORTHING (NAD83 SPZN4 feet): 2652217.93
DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 214.3 (ft)
WATER LEVEL: 47.0 feet bgs START : 7/27/2016  END : 7/27/2016 LOGGER : K. Butler
w
2 Q = o SOIL DESCRIPTION PID (ppm)
o w Q2 o
4 = ]
2aclz 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
+———1 WELL-GRADED SAND (SW), black, moist, loose, fine to 0.0 0.0 0-15 ft bgs logged and sampled from Macrocore
- coarse, subangular, no staining, no odor, root material sampler E
throughout

WELL-GRADED GRAVEL WITH SAND (GW), dark olive 1
brown, moist, loose to medium density, fine to medium,

subangular to subround gravel, fine to coarse, subangular,
medium density sand, no staining, no odor i

- No recovery -

o SILTY GRAVEL (GM), dark olive brown, wet, loose, fine to 0.0 0.0

medium, subangular to subround gravel, fine to coarse, B
s subangular sand, and nonplastic, noncohesive fines, no
] - staining, no odor 7

SANDY SILT (ML), very dark grayish brown, moist,
nonplastic, noncohesive, medium density silt, fine grain,

- poorly graded, subangular sand, fine, poorly graded, E
16Q3H17-1-SO-0 subangular to subround gravel, no staining, no odor Collect ISM wedge core sample from 0-15 ft bgs

b SILTY GRAVEL (GM), as above, moist
- No recovery -

10

o U SILTY GRAVEL (GM), as above 0.0 0.0

SANDY SILT (ML), as above

o SILTY GRAVEL WITH SAND (GM), dark olive brown,
moist, fine to medium, subround to subangular gravel, fine -
to coarse, subangular sand, nonplastic, noncohesive fines,
no staining, no odor 1

15 .
- as above 0.0 0.0 | Switched to hollow stem auger - observations
from cuttings from 15-58 ft bgs -

L




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
H17-1

SHEET 2 OF 3

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

DRILLING CONTRACTOR : GeoTek Alaska, Inc

LOCATION: JBER - Site Hangar 17 (Building 16670)

EASTING (NAD83 SPZN4 feet): 1678275.98 NORTHING (NAD83 SPZN4 feet): 2652217.93

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 214.3 (ft)

WATER LEVEL: 47.0 feet bgs

START : 7/27/2016  END : 7/27/2016

LOGGER : K. Butler

DEPTH BELOW
GROUND SURFACE

RECOVERY (feet)

SAMPLE ID

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

LOGGING NOTES

25

30|

35

40

SILTY GRAVEL WITH SAND (GM), as above, dark olive
brown, moist, fine to medium, subround to subangular
gravel, fine to coarse, subangular sand, nonplastic,
noncohesive fines, no staining, no odor

PID (ppm)
BREATHING HEAD
ZONE SPACE
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
H17-1

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

DRILLING CONTRACTOR : GeoTek Alaska, Inc

LOCATION: JBER - Site Hangar 17 (Building 16670)

EASTING (NAD83 SPZN4 feet): 1678275.98 NORTHING (NAD83 SPZN4 feet): 2652217.93

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 214.3 (ft)

WATER LEVEL: 47.0 feet bgs

START : 7/27/2016  END : 7/27/2016

LOGGER : K. Butler

DEPTH BELOW
GROUND SURFACE

RECOVERY (feet)

SAMPLE ID

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

LOGGING NOTES

45 |

50 |

55 |

60

SILTY GRAVEL WITH SAND (GM), as above, dark olive
brown, moist, fine to medium, subround to subangular
gravel, fine to coarse, subangular sand, nonplastic,
noncohesive fines, no staining, no odor

Boring terminated at 58 feet.

PID (ppm)
BREATHING HEAD
ZONE SPACE
0.0 0.0
0.0 0.0
details.
0.0 0.0
0.0 0.0
0.0 0.0

Groundwater encountered at 47 ft bgs;
Monitoring well installed at this location. -
Screened interval from 47-57 ft bgs. See
monitoring well construction diagram for further




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 H18-1 SHEET 1 OF 2
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site Hangar 18 (Building 17470)

DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1673508.68 NORTHING (NAD83 SPZN4 feet): 2652896.01

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 198.3 (ft)

WATER LEVEL: 35.0 feet bgs START : 7/23/2016  END : 7/23/2016 LOGGER : K. Butler

SOIL DESCRIPTION PID (ppm)

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
SAMPLE ID STRUCTURE, MINERALOGY sone | space

DEPTH BELOW
GROUND SURFACE
ft
GRAPHIC LOG

LOGGING NOTES

(
RECOVERY (feet)

ORGANIC SOIL WITH SAND (OL-OH), very dark gray, 0.0 0.0 0-15 ft bgs logged and sampled from Macrocore
——1] moist, loose, fine, subangular sand, nonplastic, no staining, sampler 1
. no odor, with root material B
-] SILTY GRAVEL (GM), light olive brown, dry, loose, fine to
coarse, subangular sand, fine, poorly graded subround
N .. -] gravel, no staining, no odor 1
| . ‘| - as above, dark olive brown, loose to medium density, i
.. ] subangular to angular sand, subround to angular gravel
.| WELL-GRADED SAND (SW), dark gray, dry, loose to
medium density, fine to coarse, subround to angular sand,
. fine to medium, subround gravel, no staining, no odor B
No recovery

WELL-GRADED SAND WITH GRAVEL (SW), very dark 0.0 0.0
-] grayish brown, moist, medium density, fine to coarse,
- -] subround to angular sand, fine to medium, subround gravel, E

: -1 no staining, no odor

16Q3H18-1

0, B Collect ISM wedge core sample and duplicate
— 16Q3H18-1 1

-SO-
-SO- from 0-15 ft bgs

10

0.0 0.0

] [[TT] SANDY SILT (ML), dark yellowish brown, medium to 1
-] dense, nonplastic, noncohesive, fine grain, subround sand,
. -1 no staining, no odor

7] WELL-GRADED SAND WITH GRAVEL (SW), as above 1
- -~ -] WELL-GRADED SAND (SW), very dark grayish brown, E
moist, medium density, fine to coarse, subround to angular
-] sand, fine, subround gravel, no staining, no odor

15_ | |
0.0 0.0 Switched to hollow stem auger - observations
from cuttings from 15-46 ft bgs

'] - as above, fine to medium sand

20 |
00 |oo

25




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
H18-1

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

DRILLING CONTRACTOR : GeoTek Alaska, Inc

LOCATION: JBER - Site Hangar 18 (Building 17470)

EASTING (NAD83 SPZN4 feet): 1673508.68 NORTHING (NAD83 SPZN4 feet): 2652896.01

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 198.3 (ft)

WATER LEVEL: 35.0 feet bgs

START : 7/23/2016  END : 7/23/2016

LOGGER : K. Butler

50

Boring terminated at 46 feet.

= ) = o SOIL DESCRIPTION PID (ppm)
o) T § o
4 = ]
[T > (6]
o » o I
T w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
0.0 0.0
30 | : |
-] WELL-GRADED SAND (SW), as above, very dark grayish 0.0 0.0
brown, moist, medium density, fine to medium, subround to T
‘] angular sand, fine, subround gravel, no staining, no odor E
35 |
0.0 0.0 Groundwater encountered at 35 ft bgs;
Monitoring well installed at this location. 1
Screened interval from 35-45 ft bgs. See .
monitoring well construction diagram for further |
details.
40 | _
0.0 0.0
45 | N
0.0 0.0




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 $S044-1 SHEET 1 OF 2
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site SS044 (Building 35-752)

DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1689280.29 NORTHING (NAD83 SPZN4 feet): 2647907.86

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Downhole Hammer (4.5"), Geoprobe 8040DT GROUND SURFACE ELEVATION: 265.4 (ft)

WATER LEVEL: 13.0 feet bgs START : 7/9/2016 END : 7/9/2016 LOGGER : R. Caird

w

2 Q = o SOIL DESCRIPTION PID (ppm)

St |2 3

EER 2

o &l w z SOIL NAME, USCS GROUP SYMBOL,

EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE

w o o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD

° % E SAMPLE ID STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES

_ Asphalt 0.0 0.0 | Begin drilling with 4.5" Dueltube (DT4.5)

I'I'/'] WELL-GRADED SAND WITH GRAVEL AND SILT (SW- Asphalted location 2.5" thick

SM), dark grayish brown, fine to coarse, subround, dry
‘] sand, no cementation, fine, poorly graded subrounded
-] gravel, fines with no plasticity, no odor ]

| SILTY SAND WITH GRAVEL (SM), olive brown, fine to

coarse, well-graded, subround to angular sand, fine, poorly

|.] graded subround gravel and low plasticity, moist, laminated

‘| 111 ] fines, weak to moderate cementation, FeO and MnO

- staining ]
- as above, wet Wet from 2.5 ft to 6 ft bgs

- as above, increasing gravel, decreasing fines

SILTY SAND WITH GRAVEL (SM), olive brown, fine to
coarse, well-graded, subround to angular sand, fine, poorly
|.J graded subround gravel and low plasticity, wet, laminated

‘| 111 ] fines, weak to moderate cementation, FeO and MnO

- staining ]

WELL-GRADED GRAVEL WITH SAND (GW), olive 0.0 0.0
brown, wet to moist, fine to coarse, well-graded, angular to
subround, homogenous sand, no cementation, no odor, no
staining, fine, subround to angular gravel, cobbles up to 3.5"

- as above, dry to damp

16Q3SS044-1-SO-0 Collect ISM wedge core sample .5 ft to 13 ft bgs |

10

- as above, damp 0.0 0.0

WELL-GRADED GRAVEL WITH SAND (GW), olive Groundwater observed from 13 ft to 15 ft
brown, wet to saturated, fine to coarse, well-graded, angular
to subround, homogenous sand with no cementation, no Monitoring well installed at this location.

odor, no staining, fine to coarse, rounded to subangular Screened interval from 13-23 ft bgs. See
gravel up to 2" monitoring well construction diagram for further ]
details.

15




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:
SS044-1 SHEET 2 OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site SS044 (Building 35-752)

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1689280.29 NORTHING (NAD83 SPZN4 feet): 2647907.86

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (6 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 265.4 (ft)

WATER LEVEL: 13.0 feet bgs

START : 7/9/2016 END : 7/9/2016

LOGGER : R. Caird

30

w
= PID
2 Q = o SOIL DESCRIPTION (ppm)
ow Q2 o
P4 = o]
[TTi] > )
o »n x E
T a w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 g COLOR,MOISTURE CONTENT, RELATIVE
w o o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
o
% E SAMPLE ID STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
0.0
No cuttings generated from 15 ft bgs
20 |
0.0
Boring terminated at 23.5 feet.
25 |




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 S$S108-1 SHEET 1 OF 4
SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site SS108 C-17 Crash Location

DRILLING CONTRACTOR : GeoTek Alaska, Inc NORTHING (NAD83 AKSPZ8, feet): 2655375.23 EASTING (NAD83 AKSPZ8, feet): 1682233.52

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow Stem Auger (8")/Downhole Hammer (DT45), Geoprobe 8040 GROUND SURFACE ELEVATION: 242.7 (ft)

WATER LEVEL: 71.0 feet bgs START : 8/11/2016 END : 8/15/2016 LOGGER : K. Butler

SOIL DESCRIPTION PID (ppm)

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
SAMPLE ID STRUCTURE, MINERALOGY sone | space

DEPTH BELOW
GROUND SURFACE
ft
GRAPHIC LOG

LOGGING NOTES

(
RECOVERY (feet)

WELL-GRADED SAND WITH GRAVEL (SW), dark gray, 0.0 0.0 0-15 ft bgs logged and sampled from Macrocore

‘] moist, medium density, fine to course, subangular sand, fine sampler ]
- : -] to coarse, subround, well-graded gravel, no staining, no N
= -+ | odor B

- No recovery i

WELL-GRADED SAND WITH GRAVEL (SW), as above 0.0 0.0
POORLY GRADED SAND (SP), dark grayish brown,
N moist, loose, fine to medium, sugangular, no staining, no 7
odor g
SILTY SAND (SM), very dark grayish brown, wet, loose, i
fine grained, poorly graded, subangular sand, nonplastic,
noncohesive silt, no staining, no odor Collect ISM wedge core sample, MS and SD
WELL-GRADED GRAVEL (GW), light bluish gray, moist, from 0-15 ft bgs

dense, fine to coarse, subround gravel, fine to coarse, 1
subangular, well-graded sand .

16Q3SS108-1-SO-0,
N 16Q3S8S108-1-SO-0MS,
- 16Q35S108-1-SO-0SD

10

‘| WELL-GRADED SAND WITH GRAVEL (SW), as above, 0.0 0.0
. dark gray, moist, medium density, fine to course,
- : *| subangular sand, fine to coarse, subround, well-graded N
- - -] gravel, no staining, no odor E

No recovery

15|

WELL-GRADED GRAVEL (GW), dark brown, moist, 0.0 0.0 | Switched to hollow stem auger - observations |
dense, fine to coarse, subround, no staining, no odor from cuttings from 15-63 ft bgs

20 |
0.0 0.0

SANDY SILT WITH GRAVEL (ML), dark brown, moist,

25 loose, nonplastic, noncohesive fines, fine to coarse,
— subangular sand, fine to coarse, subround gravel, no 0.0 0.0 —

- staining, no odor ’ ’ g




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:

S$S108-1

SHEET 2 OF 4

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site SS108 C-17 Crash Location

DRILLING CONTRACTOR : GeoTek Alaska, Inc

NORTHING (NAD83 AKSPZ8, feet): 2655375.23

EASTING (NAD83 AKSPZ8, feet): 1682233.52

DRILLING METHOD AND EQUIPMENT : Direct Push, Hollow Stem Auger (8 inch), Downhole Hammer (DT45), Geoprobe 80400BROUND SURFACE ELEVATION: 242.7 (ft)

WATER LEVEL: 71.0 feet bgs

START : 8/11/2016 END : 8/15/2016

LOGGER : K. Butler

DEPTH BELOW
GROUND SURFACE

RECOVERY (feet)

SAMPLE ID

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

LOGGING NOTES

30|

35 |

40|

45 |

50 |

55 |

WELL-GRADED GRAVEL WITH SAND (GW), very dark
grayish brown, moist, medium density, fine to coarse,
subround gravel, fine to coarse, subangular sand,
nonplastic, noncohesive fines, no staining, no odor

PID (ppm)
BREATHING HEAD
ZONE SPACE
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

Moist cuttings throughout. Checked for water o
several times, but no saturated zone observed




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:

S$S108-1

SHEET 3 OF 4

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site SS108 C-17 Crash Location

DRILLING CONTRACTOR : GeoTek Alaska, Inc

NORTHING (NAD83 AKSPZ8, feet): 2655375.23

EASTING (NAD83 AKSPZ8, feet): 1682233.52

DRILLING METHOD AND EQUIPMENT : Direct Push, Hollow Stem Auger (8 inch), Downhole Hammer (DT45), Geoprobe 80400BROUND SURFACE ELEVATION: 242.7 (ft)

WATER LEVEL: 71.0 feet bgs

START : 8/11/2016 END : 8/15/2016

LOGGER : K. Butler

) = o SOIL DESCRIPTION PID (ppm)
g 8 o)
4 = ]
2aclz 2
o &l w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
LI )
] . i
N Groundwater encountered at 57 ft bgs on first
N drilling
: o o o | WELL-GRADED GRAVEL WITH SAND (GW), as above :
] b 1
| o e |
60 | |
i 0.0 0.0 ]
] L ) h
— o e 1
L
] LI ) n
] Original boring terminated at 63 ft bgs on
7] 8/11/16; Well redrill 8/15/16 with downhole
] cee hammer. 7]
| o e |
65 | ces ]
| 0.0 0.0 | No observations from 63-81 ft bgs 1
N L ]
7 LN N
m ses i
n L i
70_| ces ]
cee 0.0 0.0
| o e -
N Groundwater encountered at 71 ft bgs;
N Monitoring well installed at this location 8/15/16, ]|
N screened interval from 71-81 ft bgs. See 1
] ) monitoring well construction diagram for further -
N LI ) details. —
L
| L 5
75_ ]
cee 0.0 0.0
] LI ) n
— L .
L
7 LI ) N
—] L 5
L )
| L I
80 | ]
i 0.0 0.0 1
— L ] 1
L
| L I
| LI ) |




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:

S$S108-1 SHEET 4 OF 4

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site SS108 C-17 Crash Location

DRILLING CONTRACTOR : GeoTek Alaska, Inc

NORTHING (NAD83 AKSPZ8, feet): 2655375.23

EASTING (NAD83 AKSPZ8, feet): 1682233.52

DRILLING METHOD AND EQUIPMENT : Direct Push, Hollow Stem Auger (8 inch), Downhole Hammer (DT45), Geoprobe 80400BROUND SURFACE ELEVATION: 242.7 (ft)

WATER LEVEL: 71.0 feet bgs

START : 8/11/2016

END : 8/15/2016

LOGGER : K. Butler

90 |

95 |

100_|

105 |

w
= PID
2 9 z o SOIL DESCRIPTION (ppm)
o w Q2 o
4 = ]
o> > o
T o ~-| W o SOIL NAME, USCS GROUP SYMBOL,
EZ 3 < COLOR,MOISTURE CONTENT, RELATIVE
w5 o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
o
% & SAMPLE ID STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
(]
85 B
0.0 0.0

Boring terminated at 85.5 feet.




PROJECT NUMBER:

666984.02.03.01

BORING NUMBER:

UC35A-1

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections

LOCATION: JBER - Site UC-35A Cessna Crash Location

DRILLING CONTRACTOR : GeoTek Alaska, Inc

EASTING (NAD83 SPZN4 feet): 1673597.05 NORTHING (NAD83 SPZN4 feet): 2649224.56

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT

GROUND SURFACE ELEVATION: 183.5 (ft)

WATER LEVEL: 30.0 feet bgs

START : 8/3/2016 END : 8/3/2016

LOGGER : K. Butler

s} = o SOIL DESCRIPTION PID (ppm)
g 8 o)
4 = ]
2aclz 2
to&|w z SOIL NAME, USCS GROUP SYMBOL,
EZ 3 S COLOR,MOISTURE CONTENT, RELATIVE
w o o DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
° % E SAMPLE ID © STRUCTURE, MINERALOGY ZONE SPACE LOGGING NOTES
[r— Asphalt 0.0 0.0 0-15 ft bgs logged and sampled from Macrocore
N : FILL, WELL-GRADED SAND (SW), dark grayish brown, sampler 1
. 1 moist, medium density, fine to coarse, subangular sand, B
] -] subangular, fine to medium gravel 1
WELL-GRADED SAND WITH GRAVEL (SW), very dark
N -] grayish brown, dry, medium density, fine to coarse, 1
| -] subangular sand, fine to coarse, subround gravel, slight i
N | odor, no staining |
| 0.0 0.5 ]
5 _|
0.0 9.6
| 00 |112 ]
| 00 |200 ]
| 16Q3UC35A-1-SO-0 Collect ISM wedge core sample from 0-15 ft bgs |
| 0.0 2.0 ]
| 0.0 0.0 ]
10 |
0.0 0.0
] - as above, moist 7]
15| B
- as above, moist 0.0 0.0 Switched to hollow stem auger - observations
] from cuttings from 15-41 ft bgs 1
20 | N
0.0 0.0
N WELL-GRADED GRAVEL WITH SAND (GW), very dark ]
N grayish brown, medium density, fine to coarse, subround 1
- gravel, fine to coarse, subangular, well-graded sand, no .
] odor, no staining |
L ]
] LI ) n
L ]
25 N L ] N




PROJECT NUMBER: BORING NUMBER:

666984.02.03.01 UC35A-1 SHEET 2 OF 2

SOIL BORING LOG

PROJECT : JBER PFCs Site Inspections LOCATION: JBER - Site UC-35A Cessna Crash Location

DRILLING CONTRACTOR : GeoTek Alaska, Inc EASTING (NAD83 SPZN4 feet): 1673597.05 NORTHING (NAD83 SPZN4 feet): 2649224.56

DRILLING METHOD AND EQUIPMENT : Combined Direct Push and Hollow Stem Auger (8 inch), Geoprobe 8040DT GROUND SURFACE ELEVATION: 183.5 (ft)

WATER LEVEL: 30.0 feet bgs START : 8/3/2016 END : 8/3/2016 LOGGER : K. Butler

SOIL DESCRIPTION PID (ppm)

SOIL NAME, USCS GROUP SYMBOL,
COLOR,MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL BREATHING |  HEAD
SAMPLE ID STRUCTURE, MINERALOGY sone | space

DEPTH BELOW
GROUND SURFACE
ft
GRAPHIC LOG

LOGGING NOTES

(
RECOVERY (feet)

0.0 0.0

30|

- as above, wet 0.0 0.0 | Groundwater encountered at 30 ft bgs;
Monitoring well installed at this location.
Screened interval from 30-40 ft bgs. See
monitoring well construction diagram for further |
details.

35 |

40|

Boring terminated at 41 feet.

45 |

50




PROJECT NUMBER WELL NUMBER

666984 CFTA-2

SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prOJECT : JBER PFCs Site Inspection LOCATION : Current Fire Training Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT/ DT45 Down-hole hammer (4.5 in. OD)

WATER LEVELS : 71 ft bgs START : §/22/2016 END : /23/2016
WELL MONUMENT TYPE: ABOVE-GROUND

LOGGER: J Olsen/SLC

3 —

1- Ground elevation at well 242.31 ft (NAVD88) ams|

2- Top of casing elevation 246.32 ft (NAVD88) amsl
a) vent hole? No
3b&e b) locking cap installed? Yes

3- Wellhead protection cover type _6-inch steel casing

a) weep hole? No

b) concrete type Concrete mix

c) concrete pad dimensions 2 ft diameter Sonotube

4- Dia./type of well casing 2-inch / SCH 40 PVC

Typefslot size of screen filter _0.010-inch slot screen - #20/40 prepack

6- Material added to screen filter _#10/20 silica sand

0.5 x 501b bags

a) Quantity used

7- Type of annular seal 3/8-inch bentonite chips

- — 5 a) Quantity used 7 x 501b bags
8- Grout or native backfill
a) Material/Grout mix used N/A
b) Method of placement N/A
c) Vol. of well casing grout N/A

|10t

9- Frost protection 3/8-inch pea gravel

a) Quantity used 1.5 x 60lb bags

10- Well protection bollards? No

a) Quantity used
Development method
Development time
Estimated purge volume

Comments

N/A

Manual surge/ Electric submersible

93 min.

29 gal




O CHZ2IVIHILL

-

PROJECT NUMBER

666984

WELL NUMBER

CFTA-3 SHEET 1

OF 1

WELL COMPLETION DIAGRAM

PROJECT : JBER PFCs Site Inspection

LocAaTIoN : Current Fire Training Area

DRILLING CONTRACTOR : GeoTek Alaska. Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT- Macrocore (4 in. OD) / Hollow stem auaer (6.5 in. OD)

WATER LEVELS : 69 ft bas

START : 6/28/2016

END: 6/30/2016

LOGGER : K. Butler/HNL

o)
=
H

| B

lesf ]
|

1- Ground elevation at well

2- Top of casing elevation

240.68 ft (NAVD88) amsl

240.68 ft (NAVD88) amsl

3- Wellhead protection cover type8 in. X 12 in.steel cover

a) Concrete pad dimensions

b) Drain tube?

4- Dia./type of well casing

5- Typel/slot size of screen filter

a) Material added to filter
b) Quantity used

6- Type of annular seal
a) Quantity used

7- Grout/Native backfill material

a) Quantity used
b) Method of placement

8- Frost protection
a) Quantity used

9- Well Development
a) Development method
b) Development time
c) Estimated purge volume

Comments

16-inch Sonotube

No

2-inch / SCH 40 PVC

0.010-inch slot screen-#20/40 prepack

#10/20 silica sand

0.5 x50 Ib baa

1/4-inch bentonite pellets/hvdrated

1 x 5 aal bucket

Bentonite arout

Surface pour via augers

10 aal water / 1.5 x 50 Ib baa

3/8-inch pea gravel (10 ft to 2 ft bgs)

2.5 x 60 Ib baas

Manual surge/ Electric submersible

80 min.

17 aal

Copy of FLUSHWELL

XXXXXX. XX XX



PROJECT NUMBER

666984

WELL NUMBER
CFTA-1

SHEET 1 OF 1

O CHZ2IVIHILL
-

WELL COMPLETION DIAGRAM

PROJECT : JBER PFCs Site Inspection

LOCATION : Current Fire Training Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT- Macrocore (4 in. OD) / Hollow stem auaer (6.5 in. OD)

WATER LEVELS : 70 ft bas START : 7/2/2016 END: 7/5/2016 LOGGER : K. Butler/HNL
3 \ 1- Ground elevation at well 245.46 ft (NAVD88) amsl
/ 2 1\ 2- Top of casing elevation 245.46 ft (NAVD88) amsl

'_‘ |
leon 1

T

ba

3- Wellhead protection cover type8 in. X 12 in.steel cover
a) Concrete pad dimensions  16-inch Sonotube
b) Drain tube? No

4- Dia./type of well casing 2-inch / SCH 40 PVVC

5- Type/slot size of screen filter 0.010-inch slot screen-#20/40 prepack
a) Material added to filter #10/20 silica sand

b) Quantity used 0.5 x 50 Ib bag
6- Type of annular seal 1/4-inch bentonite pellets/hvdrated
a) Quantity used 1 x 5 gal bucket

7- Grout/Native backfill material  Bentonite arout

a) Quantity used 35 gal water / 1 x 50 Ib baas
b) Method of placement Surface pour via auaers

8- Frost protection 3/8-inch pea gravel (10 ft to 2 ft bas)
a) Quantity used 3 x 60 b bags

9- Well Development
a) Development method Manual surae/ Electric submersible
b) Development time 60 min.
c) Estimated purge volume 70 0al

Comments

Copy of FLUSHWELL

XXXXXX. XX XX



PROJECT NUMBER WELL NUMBER

666984 FS4-1 SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prOJECT : JBER PFCs Site Inspection LOCATION : Fire Station 4 (Building 654)

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT / Hollow stem auger (6.5 in. OD)

WATER LEVELS : 62 ft bgs START : 7/6/2016 END : 7/7/2016 LOGGER : R. Caird/SAC
WELL MONUMENT TYPE: ABOVE-GROUND

33— ]2
1- Ground elevation at well 317.27 ft (NAVD88) amsl
2- Top of casing elevation 320.68 ft (NAVD88) amsl
a) vent hole? No
3b&c b) locking cap installed? Yes
9 3- Wellhead protection cover type _6-inch steel casing
a) weep hole? No
b) concrete type Concrete mix (10 gal water/2 x 60 Ib bags)
c) concrete pad dimensions _16-inch Sonotube
8
4- Dia./type of well casing 2-inch / SCH 40 PVC
7/
:73 ﬂ: g 7] 5- Typef/slot size of screen filter _0.010-inch slot screen-#20/40 prepack
e it A
6- Material added to screen filter _#10/20 silica sand
a) Quantity used 1 x50 Ib bag
i 7- Type of annular seal 1/4-inch bentonite pellets
o 4— 5 a) Quantity used 1 x 5 gal bucket

8- Grout or native backfill
a) Material/Grout mix used Bentonite grout/3/8-inch bentonite chips
b) Method of placement Surface pour via augers
c) Vol. of well casing grout 3 x 60 Ib bags / 16 x 50 Ib baas

o] 6
o i 9- Frost protection 3/8-inch pea gravel
72 ft I a) Quantity used 3 x 60 Ib bags
10- Well protection bollards? No
a) Quantity used N/A
Development method Manual surge/ Electric submersible
Development time 661 min.
| > Estimated purge volume 27 gal

Comments




PROJECT NUMBER WELL NUMBER

666984 CCH-1 SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prRoOJECT : JBER PFCs Site Inspection LocATion : Corrosion Control Hangar (Building 6263)

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD) / Hollow stem auger (6.5 in. OD)

WATER LEVELS : 23 ft bgs START : 7/7/2016 END : 7/8/2016 LOGGER : R. Caird/SAC
WELL MONUMENT TYPE: ABOVE-GROUND

33— -2
1- Ground elevation at well 151.55 ft (NAVD88) amsl
2- Top of casing elevation 154.08 ft (NAVD88) amsl|
a) vent hole? No
3b&c b) locking cap installed? Yes
9 3- Wellhead protection cover type _6-inch steel casing
a) weep hole? No
b) concrete type Concrete mix (10 gal water/2 x 60 Ib bags)
c) concrete pad dimensions _16-inch Sonotube
8
4- Dia./type of well casing 2-inch / SCH 40 PVC
7/ —
|43 ft I . -] 5- Type/slot size of screen filter _0.010-inch slot screen-#20/40 prepack
e it A
6- Material added to screen filter _#10/20 silica sand
a) Quantity used 1.75 x 50 b bags
i 7- Type of annular seal 1/4-inch bentonite pellets
frty—— 5 a) Quantity used 0.25 x 5 gal bucket

8- Grout or native backfill
a) Material/Grout mix used Bentonite grout
b) Method of placement Surface pour via augers
c) Vol. of well casing grout 30 gal water / 0.75 x 50 Ib bag

o] 6
o i 9- Frost protection 3/8-inch pea gravel
43 ft I a) Quantity used 4 x 60 Ib bags
10- Well protection bollards? No
a) Quantity used N/A
Development method Manual surge/ Electric submersible
Development time 183 min.
|[e———— Estimated purge volume 176 gal

Comments




O CHZ2IVIHILL

-

PROJECT NUMBER

666984

WELL NUMBER

SS044-1 ey OF 1

WELL COMPLETION DIAGRAM

PROJECT : JBER PFCs Site Inspection

LocATION : SS044 (Building 35-752)

DRILLING CONTRACTOR : GeoTek Alaska. Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT / DT45 Downhole hammer (4.5 in. OD)

WATER LEVELS : 15 ft bas

START : 7/9/2016

END: 7/9/2016

LOGGER: R, Caird/SAC

il

|13ft |

ba

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type§ in. x 12 in.steel cover

a) Concrete pad dimensions
b) Drain tube?

4- Dia./type of well casing

5- Typel/slot size of screen filter
a) Material added to filter
b) Quantity used

6- Type of annular seal
a) Quantity used

7- Grout/Native backfill material
a) Quantity used
b) Method of placement

8- Frost protection
a) Quantity used

9- Well Development
a) Development method
b) Development time
c) Estimated purge volume

Comments

26539 ft (NAVD88Yamsl
26539 ft (NAVD88Yamsl

16-inch Sonotube
No

2-inch / SCH 40 PVC

i
2.25 x 50 1h haas

F . I
0.4 x 5 aal bucket

. il (6 f f
N/A
N/A

3 x 60 Ih haas

200 min
30 qal

Copy of FLUSHWELL

XXXXXX. XX XX




PROJECT NUMBER WELL NUMBER

666984 CASTA-1 SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prOJECT : JBER PFCs Site Inspection LOCATION : Current AFFF Spray Test Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD) / Hollow stem auger (8 in. OD)

WATER LEVELS : 15 ft bgs START : 7/13/2016 END : 7/13/2016 LOGGER : R. Caird/SAC
WELL MONUMENT TYPE: ABOVE-GROUND

33— 12
1- Ground elevation at well 152.43 ft (NAVD88) amsl|
2- Top of casing elevation 156.25 ft (NAVD88) amsl
a) vent hole? No
3b&e b) locking cap installed? Yes
9 3- Wellhead protection cover type 6-inch steel casing
a) weep hole? No
b) concrete type Concrete mix (10 gal water/3 x 60 Ib bags)
¢) concrete pad dimensions  16-inch Sonotube
8
4- Dia./type of well casing 2-inch / SCH 40 PVC
7/
|25 ft | . -] 5- Type/slot size of screen filter _0.010-inch slot screen- #20/40 prepack
w] 6- Material added to screen filter _#10/20 silica sand
o a) Quantity used 1.5 x 50 Ib bags
_— 7- Type of annular seal 3/8-inch bentonite chips
/// 5 a) Quantity used 0.5 x 50 Ib bag
8- Grout or native backfill
a) Material/Grout mix used N/A
b) Method of placement N/A
. e ¢) Vol. of well casing grout N/A
|10 ft P t— 6
s ek 9- Frost protection 3/8-inch pea gravel
25 ft | a) Quantity used 4.5 x 60 Ib bags
10- Well protection bollards? No
a) Quantity used N/A
Development method Manual surge/ Electric submersible
Development time 80 min.
| . Estimated purge volume 68 gal

8 inches Comments




PROJECT NUMBER

666984

WELL NUMBER

FASTA-1 SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prOJECT : JBER PFCs Site Inspection

LOCATION : Former AFFF Spray Test Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT / Hollow stem auger (6.5 in. OD)

WATER LEVELS : 13 ft bgs

START : 7/12/2016

WELL MONUMENT TYPE: ABOVE-GROUND

END : 7/13/2016

LOGGER : R, Caird/SAC

3 —

3b&ec

|10t

10-

Ground elevation at well

151.34 ft (NAVD88) amsl

Top of casing elevation

155.21 ft (NAVD88) amsl

a) vent hole?

No

b) locking cap installed?

Yes

Wellhead protection cover type

6-inch steel pipe

a) weep hole?

No

b) concrete type

Concrete mix (6 gal water/2 x 60 Ib bags)

c) concrete pad dimensions

16-inch Sonotube

Dia./type of well casing

2-inch / SCH 40 PVC

Typel/slot size of screen filter

0.010-inch slot screen- #20/40 prepack

Material added to screen filter

#10/20 silica sand

a) Quantity used

3 x 50 Ib bags

Type of annular seal

1/4-inch bentonite pellets

a) Quantity used

0.5 x50 Ib bag

Grout or native backfill
a) Material/Grout mix used

Bentonite grout/3/8-inch bentonite chips

b) Method of placement

Surface pour via augers

c) Vol. of well casing grout

0.5x501b bag /0.5 x50 Ib bag

Frost protection

3/8-inch pea gravel

a) Quantity used

3 x 60 Ib bags

Well protection bollards?

No

a) Quantity used

N/A

Development method

Manual surge/ Electric submersible

Development time

138 min.

Estimated purge volume

21 gal

Comments




PROJECT NUMBER WELL NUMBER

666984 H5-1

SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prOJECT : JBER PFCs Site Inspection LocaTion : Hangar 5 (Building 7309)

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD) / Hollow stem auger (8 in. OD)

WATER LEVELS : 24 ft bgs START : 7/13/2016 END : 7/13/2016 LOGGER : R. Caird/SAC
WELL MONUMENT TYPE: ABOVE-GROUND

3 —

1- Ground elevation at well 155.19 ft (NAVD88) ams|

159.12 ft (NAVD88) amsl
No
Yes

2- Top of casing elevation
a) vent hole?
b) locking cap installed?

3b&ec

6-inch steel casing

No

Concrete mix (4 gal water/2 x 60 Ib bags)
16-inch Sonotube

3- Wellhead protection cover type
a) weep hole?
b) concrete type
c) concrete pad dimensions

4- Dia./type of well casing 2-inch / SCH 40 PVC

Type/slot size of screen 0.010-inch slot screen- #20/40 prepack

#10/20 silica sand
1 x50 Ib bag

6- Type screen filter
a) Quantity used

7- Type of annular seal 3/8-inch bentonite chips

- — 5 a) Quantity used 5 x 50 Ib bags
8- Grout or native backfill
a) Material/Grout mix used N/A
b) Method of placement N/A
c) Vol. of well casing grout N/A

|10t

9- Frost protection 3/8-inch pea gravel

37 ft I a) Quantity used 6 x 60 Ib bags
10- Well protection bollards? No
a) Quantity used N/A

Development method
Development time

Estimated purge volume

Comments

Manual surge/ Electric submersible

168 min.

124 gal




PROJECT NUMBER WELL NUMBER

666984 FSFS-1 SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prOJECT : JBER PFCs Site Inspection LOCATION : Fire Suppression Foam Storage (Building 6210)

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD) / Hollow stem auger (8 in. OD)

WATER LEVELS : 28 ft bgs START : 7/14/2016 END : 7/14/2016 LOGGER : R. Caird/SAC
WELL MONUMENT TYPE: ABOVE-GROUND

33— ]2
1- Ground elevation at well 146.6 ft (NAVD88) amsl
2- Top of casing elevation 150.19 ft (NAVD88) amsl|
a) vent hole? No
3b&c b) locking cap installed? Yes
9 3- Wellhead protection cover type _6-inch steel casing
a) weep hole? No
b) concrete type Concrete mix (8 gal water / 2 x 60 Ib bags)
c) concrete pad dimensions _16-inch Sonotube
8
4- Dia./type of well casing 2-inch / SCH 40 PVC
7/
:41 ﬂ: g 7] 5- Typef/slot size of screen filter _0.010-inch slot screen - #20/40 prepack
e it A
6- Material added to screen filter _#10/20 silica sand
a) Quantity used 5.5 x 50 Ib bags
i 7- Type of annular seal 1/4-inch bentonite pellets
frty—— 5 a) Quantity used 1 x 5 gal bucket

8- Grout or native backfill
a) Material/Grout mix used 3/8-inch bentonite chips
b) Method of placement Surface pour
c) Vol. of well casing grout 5.5 x 50 Ib bags

o] 6
o i 9- Frost protection 3/8-inch pea gravel
40 ft I a) Quantity used 4 x 60 Ib bags
10- Well protection bollards? No
a) Quantity used N/A
Development method Manual surge/ Electric submersible
Development time 97 min.
| . Estimated purge volume 66 gal

8 inches Comments




PROJECT NUMBER

666984

WELL NUMBER

AT029-1 SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prOJECT : JBER PFCs Site Inspection

LocATION : AT029 Ruff Road Fire Training Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - DT45 Down-hole hammer (4.5 inch OD)

WATER LEVELS : 153 ft bgs
WELL MONUMENT TYPE: ABOVE-GROUND

START : 7/16/2016

END : 7/16/2016

LOGGER : R, Caird/SAC

33— |2

N

3b&ec

@]

|10t

10-

Ground elevation at well

395.63 ft (NAVD88) amsl

Top of casing elevation

399.77 ft (NAVD88) amsl

a) vent hole?

No

b) locking cap installed?

Yes

Wellhead protection cover type

6-inch steel casing

a) weep hole?

No

b) concrete type

Concrete mix (6 gal water/2 x 60 Ib bags)

¢) concrete pad dimensions

16-inch Sonotube

Dia./type of well casing

2-inch / SCH 40 PVC

Type/slot size of screen filter

0.010-inch slot screen- #20/40 prepack

Material added to screen filter

#10/20 silica sand

a) Quantity used

1 x50 Ib bag

Type of annular seal

1/4-inch bentonite pellets

a) Quantity used

2.5 x 5 gal buckets

Grout or native backfill
a) Material/Grout mix used

Bentonite grout/3/8-inch bentonite chips

b) Method of placement

Surface pour via augers

¢) Vol. of well casing grout

1 x50 Ib bags/ 8 x 50 Ib bags

Frost protection

3/8-inch pea gravel

a) Quantity used

2 x 60 Ib bags

Well protection bollards?

No

a) Quantity used

N/A

Development method

Manual surge/ Electric submersible

Development time

22 min.

Estimated purge volume

25 gal

Comments




PROJECT NUMBER WELL NUMBER
666984 FS7-1 SHEET 1 OF 1
O CH2Z2IVIHILL
- WELL COMPLETION DIAGRAM
PROJECT : JBER PFCs Site Inspection LocAaTIoN : Fire Station 7 (Building 14431)

DRILLING CONTRACTOR : GeoTek Alaska. Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD)/Hollow stem auaer (8 in. OD)

WATER LEVELS : 28 ft bas START : 7/18/2016 END: 7/18/2016 LOGGER : R. Caird/SAC

3 \ 1- Ground elevation at well 189.67 ft (NAVD88) amsl
/ 2 1\ 2- Top of casing elevation 189.67 ft (NAVD88) amsl

'—‘ } 3 wellhead protection cover type8 in. X 12 in.steel cover

a) Concrete pad dimensions ~ 16-inch Sonotube

b) Drain tube? No
4- Dia./type of well casing 2-inch / SCH 40 PVC
5- Type/slot size of screen filter _0.010-inch slot screen-#20/40 prepack
a) Material added to filter #10/20 silica sand
|28 ft I b) Quantity used 0.5 x 50Ib baa
| 6- Type of annular seal 3/8-inch bentonite chips/hvdrated
R —— a) Quantity used 10.5 x 50 b baas

a2t ]

7- Grout/Native backfill material ~ N/A

|5557 ]
|

T a) Quantity used N/A
b) Method of placement N/A
8- Frost protection 3/8-inch pea gravel (10 ft to 2 ft bgs)
5 a) Quantity used 3 x 60 Ib baas
9- Well Development
a) Development method Manual surge/ Electric submersible
b) Development time 85 min.

¢) Estimated purge volume 97 dal

ba
Comments

Copy of FLUSHWELL XXX XX XX



PROJECT NUMBER

666984

WELL NUMBER

H10-1 SHEET 1

OF 1

O CHZ2IVIHILL
-

WELL COMPLETION DIAGRAM

PROJECT : JBER PFCs Site Inspection

LocaTioN : Hangar 10 (Building 15455)

DRILLING CONTRACTOR : GeoTek Alaska. Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD)/Hollow stem auaer (8 in. OD)

WATER LEVELS : 28 ft bas

START : 7/19/2016

END: 7/20/2016

LOGGER : R. Caird/SAC

J—

a3t ]

| B

o
|

ba

1- Ground elevation at well

2- Top of casing elevation

192.01 ft (NAVD88) amsl

192.01 ft (NAVD88) amsl

3- Wellhead protection cover type8 in. X 12 in.steel cover

a) Concrete pad dimensions

b) Drain tube?

4- Dia./type of well casing

5- Typel/slot size of screen filter

a) Material added to filter
b) Quantity used

6- Type of seal
a) Quantity used

7- Grout/Native backfill material

a) Quantity used
b) Method of placement

8- Frost protection
a) Quantity used

9- Well Development
a) Development method
b) Development time
c) Estimated purge volume

Comments

16-inch Sonotube

No

2-inch / SCH 40 PVC

0.010-inch slot screen-#20/40 prepack

#10/20 silica sand

0.5 x 50Ib baa

3/8-inch bentonite chips/hvdrated

10 x 50 b baas

Native soil (10 ft to 1 ft bas)

N/A

N/A

3/8-inch pea gravel (10 ft to 2 ft bgs)

3 x 60 Ib baas

Manual surge/ Electric submersible

72 min.

58 aal

Copy of FLUSHWELL

XXXXXX. XX XX



PROJECT NUMBER WELL NUMBER
666984 FS1-1 SHEET 1 OF 1
O CH2Z2IVIHILL
- WELL COMPLETION DIAGRAM
proJecT : JBER PFCs Site Inspection LocaTion: Fire Station 1 (Building 11415)

DRILLING CONTRACTOR : GeoTek Alaska. Inc.
DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD)/Hollow stem auaer (8 in. OD)
WATER LEVELS : 22 ft bas START : 7/20/2016 END: 7/20/2016 LOGGER : R. Caird/SAC

3 \ 1- Ground elevation at well 177.54 ft (NAVDB88) amsl|
-/ 2 1\ 2- Top of casing elevation 177.54 ft (NAVD88) amsl
} 3 wellhead protection cover type 8 in. X 12 in.steel cover
a) Concrete pad dimensions  16-inch Sonotube

b) Drain tube? No

4- Dia./type of well casing 2-inch / SCH 40 PVC

5- Typel/slot size of screen filter 0.010-inch slot screen-#20/40 prepack
a) Material added to filter #10/20 silica sand
|22 ft I b) Quantity used 0.5 x50 Ib bag
| 6- Type of annular seal 3/8-inch bentonite chips/hvdrated
_— a) Quantity used 6.5 x 50 Ib baas
41t i ]
l 7- Grout/Native backfill material N/A

a) Quantity used N/A
b) Method of placement N/A

8- Frost protection 3/8-inch pea gravel (10 ft to 2 ft bgs)
a) Quantity used 3 x 60 Ib baas

9- Well Development
a) Development method Manual surge/ Electric submersible
b) Development time 60 min.

¢) Estimated purge volume ~ _70 dal

Comments The borehole was overdrilled. so native soil was
allowed to collapse back into borehole from TD (41 ft bas) to
planned bottom of screen at 35 ft bas.
Heave pushed the bottom of screen to 34 ft bas. so screen
was set from 34 to 24 ft bas.

Copy of FLUSHWELL XXX XX XX



PROJECT NUMBER

666984

WELL NUMBER

So5-1 SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prOJECT : JBER PFCs Site Inspection

LocaTioN : Fire Station 5 (Building 48010)

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT/ DT45 Down-hole hammer (4.5 in. OD)

WATER LEVELS : 122 ft bgs

WELL MONUMENT TYPE: ABOVE-GROUND

START : 7/21/2016

END : 7/22/2016

LOGGER : R, Caird/SAC

3 —

|2

N

A A
3b&c
9
[T207t ]
8
122.75
7/ —
A )
it 4
i
[Loft }/ 6
[32757 ]
|<—>|

10-

Ground elevation at well

358.78 ft (NAVDS88) amsl

Top of casing elevation

362.88 ft (NAVD88) amsl

a) vent hole?

No

b) locking cap installed?

Yes

Wellhead protection cover type

6-inch steel casing

a) weep hole?

No

b) concrete type

Concrete mix (5 gal water/2 x 60 Ib bags)

c) concrete pad dimensions

16-inch Sonotube

Dia./type of well casing

2-inch / SCH 40 PVC

Typel/slot size of screen filter

0.010-inch slot screen-#20/40 prepack

Material added to screen filter

#10/20 silica sand

a) Quantity used

0.5 x 501b bags

Type of annular seal

1/4-inch bentonite pellets

a) Quantity used

0.5 x50 Ib bag

Grout or native backfill
a) Material/Grout mix used

Bentonite grout

b) Method of placement

Surface pour via drive casing

c) Vol. of well casing grout

75 gal water / 2 x 50 Ib bags

Frost protection

3/8-inch pea gravel (10 to 2 ft bgs)

a) Quantity used

1 x 60 Ib bag

Well protection bollards?

No

a) Quantity used

N/A

Development method

Manual surge/ Electric submersible

Development time

10 min.

Estimated purge volume

40 gal

Comments




PROJECT NUMBER WELL NUMBER
666984 H18-1 SHEET 1 OF 1
O CHZ2IVIHILL
- WELL COMPLETION DIAGRAM
PROJECT : JBER PFCs Site Inspection LOCATION : Hangar 18 (Building 17470)

DRILLING CONTRACTOR : GeoTek Alaska. Inc.
DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD)/Hollow stem auaer (8 in. OD)
WATER LEVELS : 35 ft bas START : 7/23/2016 END : 7/23/2016 LOGGER : K. Butler/HNL

1- Ground elevation at well 198.3 ft (NAVD88) amsl

3
\ / 2 1\ 2- Top of casing elevation 198.3 ft (NAVD88) amsl

'_‘ 1 3- Wellhead protection cover type8 in. x 12 in.steel cover
a) Concrete pad dimensions  16-inch Sonotube
b) Drain tube? No
4- Dia./type of well casing 2-inch / SCH 40 PVC
5- Type/slot size of screen filter 0.010-inch slot screen-#20/40 prepack
a) Material added to filter #10/20 silica sand
|33 ft I b) Quantity used 1 x 50 1b bag
| 6- Type of annular seal 3/8-inch bentonite chins/hvdrated
_ v a) Quantity used 5 x 50 Ib baas

461t |

7- Grout/Native backfill material N/A

[35R_]
|

a) Quantity used N/A
b) Method of placement N/A
8- Frost protection 3/8-inch pea aravel (10 ft to 2 ft bas)
5 a) Quantity used 6.5 x 60 Ib baas

9- Well Development
a) Development method Manual surge/ Flectric submersible
b) Development time 110 min.
c) Estimated purge volume 108 aal

ba
Comments

Copy of FLUSHWELL XXX XX XX



PROJECT NUMBER
666984

WELL NUMBER

H8-1

SHEET 1

OF 1

O CHZ2IVIHILL

- WELL COMPLETION DIAGRAM

prRoJECT : JBER AFB PFCs Site Inspection

LocATIioN : Hangar 8 (Building 14410)

DRILLING CONTRACTOR : GeoTek Alaska. Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD)/Hollow stem auaer (8 in. OD)

WATER LEVELS : 36 ft bas START : 7/25/2016 END : 7/25/2016

LOGGER : K. Butler/HNL

S

J—

ba

1- Ground elevation at well

183.96 ft (NAVD88) amsl

2- Top of casing elevation

183.96 ft (NAVD88) amsl

3- Wellhead protection cover type8 in. X 12 in.steel cover

a) Concrete pad dimensions

16-inch Sonotube

b) Drain tube?

No

4- Dia./type of well casing

2-inch / SCH 40 PVC

5- Typel/slot size of screen filter

0.010-inch slot screen-#20/40 prepack

#10/20 silica sand

a) Material added to filter
b) Quantity used

6.5 X 50 Ib baas

6- Type of annular seal

3/8-inch bentonite chips/hvdrated

a) Quantity used

2.5 x 50 Ib baas

7- Grout/Native backfill material

Native soil (33.5 ft to 15 ft bas)

a) Quantity used

N/A

b) Method of placement

N/A

8- Frost protection

3/8-inch pea gravel (15 to 10 ft bgs)

a) Quantity used

4.5 x 60 Ib baas

9- Well Development
a) Development method

Manual surge/ Electric submersible

b) Development time

199 min.

c) Estimated purge volume

45 gal

Comments

Copy of FLUSHWELL

XXXXXX. XX XX



PROJECT NUMBER

666984

WELL NUMBER

H16-1 SHEET 1

OF 1

O CHZ2IVIHILL
-

WELL COMPLETION DIAGRAM

PROJECT : JBER PFCs Site Inspection

LocaTioN : Hangar 16 (Building 15658)

DRILLING CONTRACTOR : GeoTek Alaska. Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD)/Hollow stem auaer (8 in. OD)

WATER LEVELS : 47 ft bas START : 7/26/2016 END: 7/26/2016

LOGGER : K. Butler/HNL

|

ET

Loon ]

J—

-
|

ba

1- Ground elevation at well

209.21 ft (NAVD88) amsl

2- Top of casing elevation

209.21 ft (NAVD88) amsl

3- Wellhead protection cover type8 in. X 12 in.steel cover

a) Concrete pad dimensions

16-inch Sonotube

b) Drain tube?

No

4- Dia./type of well casing

2-inch / SCH 40 PVC

5- Typel/slot size of screen filter

0.010-inch slot screen-#20/40 prepack

#10/20 silica sand

a) Material added to screen
b) Quantity used

Unknown

6- Type of annular seal

3/8-inch bentonite chips/hvdrated

a) Quantity used

5 x 50 Ib baas

7- Grout/Native backfill material

Native backfill (57 ft to 39 ft bas)

a) Quantity used

N/A

b) Method of placement

N/A

8- Frost protection

3/8-inch pea gravel (10 to 2 ft bgs)

a) Quantity used

10 x 60 Ib baas

9- Well Development
a) Development method

Manual surge/ Electric submersible

b) Development time

155 min.

c) Estimated purge volume

153 qal

Comments

Copy of FLUSHWELL

XXXXXX. XX XX



PROJECT NUMBER WELL NUMBER

666984 CHD-3 SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prRoOJECT : JBER PFCs Site Inspection LocaTion : Cherry Hill Ditch (SD052)

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD) / Hollow stem auger (8 in. OD)

WATER LEVELS : 6 ft bgs START : 7/28/2016 END : 7/28/2016 LOGGER : K. Butler/HNL
WELL MONUMENT TYPE: ABOVE-GROUND

33— ]2
1- Ground elevation at well 130.56 ft (NAVD88) amsl
2- Top of casing elevation 133.96 ft (NAVD88) amsl|
a) vent hole? No
3b&e b) locking cap installed? Yes
9 3- Wellhead protection cover type _6-inch steel casing
a) weep hole? No
b) concrete type Concrete mix (5 gal water/2 x 60 Ib bags)
c) concrete pad dimensions _16-inch Sonotube
8
4- Dia./type of well casing 2-inch / SCH 40 PVC
7/
:17-5:ﬂ g 7] 5- Typef/slot size of screen filter _0.010-inch slot screen- #20/40 prepack
e it A
6- Material added to screen filter _#10/20 silica sand
a) Quantity used 0.25 x 50 1b bag
i 7- Type of annular seal 3/8-inch bentonite chips
frty—— 5 a) Quantity used 0.5 x 50 Ib bag

8- Grout or native backfill
a) Material/Grout mix used N/A

b) Method of placement N/A
e e c) Vol. of well casing grout N/A
|10 ft e .1— 6
gy i 9- Frost protection N/A
17 ft I a) Quantity used N/A
10- Well protection bollards? No
a) Quantity used N/A
Development method Manual surge/ Electric submersible
Development time 81 min.
|[e———— Estimated purge volume 52 gal

8 inches Comments




PROJECT NUMBER WELL NUMBER

666984 CHD-1 SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prRoOJECT : JBER PFCs Site Inspection LocaTion : Cherry Hill Ditch (SD052)

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD) / Hollow stem auger (8 in. OD)

WATER LEVELS : 11 ft bgs START : 7/29/2016 END : 7/29/2016 LOGGER : K. Butler/HNL
WELL MONUMENT TYPE: ABOVE-GROUND

33— |12
1- Ground elevation at well 143.31 ft (NAVD88) amsl
2- Top of casing elevation 147.24 ft (NAVD88) amsl|
a) vent hole? No
3b&c b) locking cap installed? Yes
9 3- Wellhead protection cover type _6-inch steel casing
a) weep hole? No
b) concrete type Concrete mix (5 gal water/2 x 60 Ib bags
c) concrete pad dimensions _16-inch Sonotube
8
4- Dia./type of well casing 2-inch / SCH 40 PVC
7/
|21 ft I . -] 5- Type/slot size of screen filter _0.010-inch slot screen- #20/40 prepack
e it A
¥ 6- Material added to screen filter _#10/20 silica sand
L a) Quantity used 1 x 50 Ib bag
7- Type of annular seal 1/4-inch bentonite pellets
/// 5 a) Quantity used 0.25 x 5 gal bucket
8- Grout or native backfill
a) Material/Grout mix used ~_3/8-inch bentonite chips
b) Method of placement Surface pour via augers
e g c) Vol. of well casing grout 3 x50 Ib bags
|10 ft P t— 6
o i 9- Frost protection 3/8-inch pea gravel
20 ft I a) Quantity used 1 x 60 Ib bag
10- Well protection bollards? Yes
a) Quantity used 2
Development method Manual surge/ Electric submersible
Development time 40 min.
fe————» Estimated purge volume 51.5 gal

8 inches Comments




PROJECT NUMBER WELL NUMBER

666984 CHD-2 SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prRoOJECT : JBER PFCs Site Inspection LocaTion : Cherry Hill Ditch (SD052)

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD) / Hollow stem auger (8 in. OD)

WATER LEVELS : 11 ft bgs START : 7/29/2016 END : 7/29/2016 LOGGER : K. Butler/HNL
WELL MONUMENT TYPE: ABOVE-GROUND

33— |12
1- Ground elevation at well 140.55 ft (NAVD88) amsl
2- Top of casing elevation 144.54 ft (NAVD88) amsl|
a) vent hole? No
3b&c b) locking cap installed? Yes
9 3- Wellhead protection cover type _6-inch steel casing
a) weep hole? No
b) concrete type Concrete mix
c) concrete pad dimensions _16-inch Sonotube
8
4- Dia./type of well casing 2-inch / SCH 40 PVC
7/
|21 ft I . -] 5- Type/slot size of screen filter _0.010-inch slot screen- #20/40 prepack
e it y
¥ 6- Material added to screen filter _#10/20 silica sand
e a) Quantity used 2 x50 Ib bags
7- Type of annular seal 1/4-inch bentonite pellets
/// 5 a) Quantity used 0.75 x 5 gal bucket
8- Grout or native backfill
a) Material/Grout mix used ~_3/8 inch bentonite chips
b) Method of placement Surface pour via augers
o IR c) Vol. of well casing grout 2 x 50 Ib bags
J1o ft P t— 6
o i 9- Frost protection 3/8-inch pea gravel
20 ft I a) Quantity used 0.5 x 60 Ib bag
10- Well protection bollards? No
a) Quantity used N/A
Development method Manual surge/ Electric submersible
Development time 121 min.
< - Estimated purge volume 45 gal

8 inches Comments




PROJECT NUMBER WELL NUMBER

666984 CHD-4 SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prRoOJECT : JBER PFCs Site Inspection LocaTion : Cherry Hill Ditch (SD052)

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD) / Hollow stem auger (8 in. OD)

WATER LEVELS : 9 ft bgs START : 7/30/16 END : 7/30/16 LOGGER : K. Butler/HNL
WELL MONUMENT TYPE: ABOVE-GROUND

3 — ]2
1- Ground elevation at well 30.9 ft (NAVD88) amsl|
2- Top of casing elevation 34.99 ft (NAVD88) amsl
a) vent hole? No
3b&c b) locking cap installed? Yes
9 3- Wellhead protection cover type _6-inch steel casing
a) weep hole? No
b) concrete type Concrete mix (5 gal water/2 x 60 Ib bags)
c) concrete pad dimensions _16-inch Sonotube
8
4- Dia./type of well casing 2-inch / SCH 40 PVC
7/
|21 ft I . -] 5- Type/slot size of screen filter _0.010-inch slot screen-#20/40 prepack
e it A
¥ 6- Material added to screen filter _#10/20 silica sand
e a) Quantity used 0.25 x 50 Ib bag
] 7- Type of annular seal #10/20 silica sand
— - O a) Quantity used 0.25 x 50 Ib bag
8- Grout or native backfill
a) Material/Grout mix used ~_3/8-inch bentonite chips
b) Method of placement Surface pour
o IR c) Vol. of well casing grout 2 x 50 Ib bags
J1o ft P t— 6
gy g 9- Frost protection N/A
20 ft I a) Quantity used N/A
10- Well protection bollards? Yes
a) Quantity used 2
Development method Manual surge/ Electric submersible
Development time 28 min.
f—— Estimated purge volume 27 gal

8 inches Comments




PROJECT NUMBER WELL NUMBER
666984 H6-1 SHEET 1 OF 1
O CHZ2NVIHILL
- WELL COMPLETION DIAGRAM
PROJECT : JBER PFCs Site Inspection LOCATION : Hangar 6 (Building 9311)

DRILLING CONTRACTOR : GeoTek Alaska. Inc.
DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD)/Hollow stem auaer (8 in. OD)
WATER LEVELS : 13 ft bas START : 8/1/2016 END : 8/1/2016 LOGGER : K. Butler/HNL

1- Ground elevation at well 157.67 ft (NAVD88) amsl

3
\ / 2 1\ 2- Top of casing elevation 157.67 ft (NAVD88) amsl
/

3- Wellhead protection cover type8 in. x 12 in.steel cover
a) Concrete pad dimensions  16-inch Sonotube
b) Drain tube? No

4- Dia./type of well casing 2-inch / SCH 40 PVC

5- Typelslot size of screen 0.010-inch slot screen - prepack
a) Material used #10/20 silica sand
|13 ft I b) Quantity used 4.5 x 50 Ib baas
| 6- Type of seal 3/8-inch bentonite chins/hvdrated
_ v a) Quantity used 1 x50 Ib baa
[245 [/ ]
l 7- Grout/Native backfill material N/A

a) Quantity used N/A
b) Method of placement N/A

8- Frost protection 3/8-inch pea agravel
a) Quantity used 2 x 60 b baas

9- Well Development
a) Development method Manual surge/ Flectric submersible
b) Development time 195 min.
c) Estimated purge volume 140 aal

Comments

Copy of FLUSHWELL XXX XX XX



PROJECT NUMBER

666984

WELL NUMBER

H17-1 SHEET 1 OF 1

O CHZ2IVIHILL
-

WELL COMPLETION DIAGRAM

PROJECT : JBER PFCs Site Inspection

LocATIoN : Hangar 17 (Building 16670)

DRILLING CONTRACTOR : GeoTek Alaska. Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD)/Hollow stem auaer (8 in. OD)

WATER LEVELS : 45 ft bas START : 8/2/2016

END: 8/2/2016

LOGGER : K. Butler/HNL

=
o
H

| B

-
|

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type8 in. X 12 in.steel cover

a) Concrete pad dimensions
b) Drain tube?

4- Dia./type of well casing

5- Type/slot size of screen filter
a) Material added to screen
b) Quantity used

6- Type of annular seal
a) Quantity used

7- Grout/Native backfill material
a) Quantity used
b) Method of placement

8- Frost protection
a) Quantity used

9- Well Development
a) Development method
b) Development time
c) Estimated purge volume

Comments

214.27 ft (NAVD88) amsl

214.27 ft (NAVDS88) amsl

16-inch Sonotube

No

2-inch / SCH 40 PVC

0.010-inch slot screen-#20/40 prepack

#10/20 silica sand

0.5 x50 Ib baa

1/4-inch bentonite pellets/hvdrated

0.5 x 5 gal bucket

Bentonite arout/3/8-inch betonite chips

1.5 x50 Ib baas / 1.5 x 50 Ib baas

Surface pour via auaers

3/8-inch pea gravel (8 ft to 2 ft bgs)

7.5 x 60 Ib baas

Manual surge/ Electric submersible

183 min.

104 qal

Copy of FLUSHWELL

XXXXXX. XX XX



PROJECT NUMBER WELL NUMBER
666984 UC35A-1 ¢ et OF 1
O CHZ2IVIHILL
- WELL COMPLETION DIAGRAM
PROJECT : JBER PFCs Site Inspection LocATION: UC-35A Cessna Crash Location

DRILLING CONTRACTOR : GeoTek Alaska. Inc.
DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD)/Hollow stem auaer (8 in. OD)
WATER LEVELS : 23 ft bas START : 8/3/2016 END : 8/3/2016 LOGGER : K. Butler/HNL

8 \ 1- Ground elevation at well 183.47 ft (NAVD88) amsl
/ 2 1\ 2- Top of casing elevation 183.47 ft (NAVD88) amsl
/

3- Wellhead protection cover type 8 in. X 12 in.steel cover
a) Concrete pad dimensions  16-inch Sonotube
b) Drain tube? No
4- Dia./type of well casing 2-inch / SCH 40 PVC
5- Type/slot size of screen filter 0.010-inch slot screen-#20/40 prepack
a) Material added to screen  #10/20 silicasand
si__] b) Quantity used 0.25 x 50 Ib (w/ native fill)
| 6- Type of seal 1/4-inch bentonite pellets/hvdrated
_ v a) Quantity used 0.25 x 5 aal bucket
[zoft_]
l 7- Grout/Native backfill material Bentonite arout
a) Quantity used 26 gal water / 1 x 50 Ib baa
b) Method of placement Surface pour via augers
8- Frost protection 3/8-inch pea gravel (10 ft to 2 t bas)
a) Quantity used 4 x 60 b baas

9- Well Development
a) Development method Manual surge/ Flectric submersible
b) Development time 74 min.
c) Estimated purge volume 89 aal

Comments

Copy of FLUSHWELL XXX XX XX



PROJECT NUMBER WELL NUMBER

666984 AT052-1 SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prRoOJECT : JBER PFCs Site Inspection LocATION : ATO052 Landfill Fire Training Area

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT / DT45 Downhole hammer (4.5 in. OD)

WATER LEVELS : 174 ft bas START : 8/6/2016 END : g8/8/2016 LOGGER : K. Butler/HNL
WELL MONUMENT TYPE: ABOVE-GROUND

33— |12
1 \ 1- Ground elevation at well 342.31 ft (NAVD88) amsl
b4 2- Top of casing elevation 346.11 ft (NAVD88) amsl
a) vent hole? No
3b&e b) locking cap installed? Yes
9 3- Wellhead protection cover type 6-inch steel casing
a) weep hole? No
b) concrete type Concrete mix
I 185 ft I ¢) concrete pad dimensions  16-inch Sonotube
8
|189.5 ft I 4- Dia./type of well casing 2-inch / SCH 40 PVC
7/
I 199.5 ft I S [0 5- Type/slot size of screen 0.010-inch slot screen- #20/40 prepack
w] 6- Material added to screen filter _Native backfill
g a) Quantity used N/A
2 7- Type of annular seal 1/4-inch bentonite pellets
/// 5 a) Quantity used 1 x 5 gal bucket
8- Grout or native backfill
a) Material/Grout mix used Bentonite grout
b) Method of placement Surface pour via drive casing
. L c) Vol. of well casing grout 90 gal water/2 x 50 Ib baas
|10 ft P t— 6
s ek 9- Frost protection 3/8-inch pea gravel
I 199.5 ft I a) Quantity used 4 x 60 Ib bags
10- Well protection bollards? Yes
a) Quantity used 2
Development method Manual surge/ Electric submersible
Development time 30 min.
| . Estimated purge volume 198 gal

Comments __Thjs was a redrill of original boring completed 7/5/2016




PROJECT NUMBER WELL NUMBER
666984 FS6-1 SHEET 1 OF 1
O CH2Z2VIHILL
- WELL COMPLETION DIAGRAM
PROJECT : JBER PFCs Site Inspection LocATIoN : Fire Station 6 (Building 9311)

DRILLING CONTRACTOR : GeoTek Alaska. Inc.
DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Macrocore (2 in. OD)/Hollow stem auaer (8 in. OD)
WATER LEVELS : 48 ft bas START : 8/9/2016 END: 8/9/2016 LOGGER : K. Butler/HNL

3 1- Ground elevation at well 218.63 ft (NAVD88) amsl
- 2 1\ 2- Top of casing elevation 218.63 ft (NAVD88) amsl|

'—‘ } 3 Wellhead protection cover type 8 in. X 12 in.steel cover
a) Concrete pad dimensions ~ 16-inch Sonotube
b) Drain tube? No
4- Dia./type of well casing 2-inch / SCH 40 PVC
5- Typefslot size of screen filter 0-010'in(_3h slot screen-#20/40 prepack
a) Material added to screen #10/20 silica sand
|49.4 ft I b) Quantity used 0.25 x 50 Ib bag
| 6- Type of annular seal 3/8-inch bentonite chips/hvdrated
e S a) Quantity used 0.5 x 50 Ib baa
T ELTR
_ 7- Grout/Native backfill material Bentonite arout/3/8-inch betonite chips
a) Quantity used 15 x 50 Ib baas / 2 x 50 Ib baas
b) Method of placement Surface pour via auaers
8- Frost protection 3/8-inch pea gravel (9 ft to 2 ft bas)
5 a) Quantity used 6 x 60 Ib baas

9- Well Development
a) Development method Manual surge/ Electric submersible
b) Development time 58 min.
¢) Estimated purge volume 44 dal

mi] 5

Comments

Copy of FLUSHWELL XXX XX XX



PROJECT NUMBER

666984

WELL NUMBER

E3-1 SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prOJECT : JBER PFCs Site Inspection

LOCATION :

E3/AWACS Crash Location

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT / DT45 Downhole hammer (4.5 in. OD)

WATER LEVELS : 86 ft bgs

WELL MONUMENT TYPE: ABOVE-GROUND

START : 8/13/2016

END : 8/13/2016

LOGGER : K, Butler/HNL

3 —

3b&ec

|10t

10-

Ground elevation at well

252.34 ft (NAVD88) amsl

Top of casing elevation

256.55 ft (NAVD88) amsl

a) vent hole?

No

b) locking cap installed?

Yes

Wellhead protection cover type

6-inch steel casing

a) weep hole?

No

b) concrete type

Concrete mix (2 x 60 Ib bags)

c) concrete pad dimensions

16-inch Sonotube

Dia./type of well casing

2-inch / SCH 40 PVC

Typel/slot size of screen

0.010-inch slot screen - #20/40 prepack

Material added to screen filter

#10/20 silica sand

a) Quantity used

1 x50 Ib bag

Type of annular seal

1/4-inch bentonite pellets

a) Quantity used

0.25 gal bucket

Grout or native backfill
a) Material/Grout mix used

Bentonite grout

b) Method of placement

Surface pour via drive casing

c) Vol. of well casing grout

37 gal water/ 1 x 50 Ib bag

Frost protection

3/8-inch pea gravel

a) Quantity used

4 x 60 b bags

Well protection bollards?

Yes

a) Quantity used

2

Development method

Manual surge/ Electric submersible

Development time

59 min.

Estimated purge volume

39 gal

Comments




PROJECT NUMBER WELL NUMBER

666984 SS108-1 SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prRoOJECT : JBER PFCs Site Inspection LOCATION : SS108 C-17 Crash Location

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT/ DT45 Down-hole hammer (4.5 in. OD)

WATER LEVELS : 76 ft bgs START : 8/15/2016 END : g8/15/2016 LOGGER : K. Butler/HNL
WELL MONUMENT TYPE: ABOVE-GROUND

33— |2
1- Ground elevation at well 242.73 ft (NAVD88) amsl
2- Top of casing elevation 246.33 ft (NAVD88) amsl
a) vent hole? No
3Bb&c b) locking cap installed? Yes
9 3- Wellhead protection cover type _6-inch steel casing
a) weep hole? No
b) concrete type Concrete mix
c) concrete pad dimensions _16-inch Sonotube
8
4- Dia./type of well casing 2-inch / SCH 40 PVC
7/
[6557 ] i I 5- Typelslot size of screen filter _0.010-inch slot screen - #20/40 prepack
e it y
6- Material added to screen filter _#10/20 silica sand
a) Quantity used 1.5 x 50 Ib bags
i 7- Type of annular seal 1/4-inch bentonite pellets
frty—— 5 a) Quantity used 0.5 x 5 gal bucket

8- Grout or native backfill
a) Material/Grout mix used Bentonite grout/3/8-inch bentonite chips
b) Method of placement Surface pour via drive casing
c) Vol. of well casing grout 1 x50 1Ibbag/1x50Ibbag

[oit ] 6
i i 9- Frost protection 3/8-inch pea gravel (10 to 2 ft bgs)
81 ft I a) Quantity used 4 X 60 lb bags
10- Well protection bollards? Yes

a) Quantity used 2
Development method Manual surge/ Electric submersible
Development time 110 min.

|[e———— Estimated purge volume 108 gal

Comments




PROJECT NUMBER WELL NUMBER

666984 HD-4a

SHEET 1 OF 1

WELL CONSTRUCTION DATASHEET

prOJECT : JBER PFCs Site Inspection LocaTion : Cherry Hill Ditch (SD052)

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT USED : Geoprobe 8040DT - Hollow stem auger (6.25 inch ID/ 10 inch.OD)

WATER LEVELS : 2.41 ft BTOC START : 8/28/2016 END : 8/30/2016
WELL MONUMENT TYPE: ABOVE-GROUND

LOGGER : M. Bruno/ANC

33— ]2
1- Ground elevation at well 30.50 ft (NAVD88) amsl
2- Top of casing elevation 32.47 ft (NAVD88) amsl
a) vent hole? No
3b&e b) locking cap installed? Yes

6-inch steel casing

No

Concrete mix (5 gal water/2 x 60 Ib bags)
16-inch Sonotube

3- Wellhead protection cover type
a) weep hole?
b) concrete type
c) concrete pad dimensions

4- Dia./type of well casing 2-inch / SCH 40 PVC

Typelslot size of screen filter _0.010-inch slot screen - #20/40 prepack

#10/20 silica sand
26.5 x 50 Ib bags

6- Material added to screen filter
a) Quantity used

7- Type of annular seal 3/8-inch bentonite chips

- — 5 a) Quantity used 2 x50 Ib bags
8- Grout or native backfill
a) Material/Grout mix used N/A
b) Method of placement N/A
c) Vol. of well casing grout N/A

|20 ft

3/8-inch pea gravel

9- Frost protection

I 28.6 ft I a) Quantity used 1 x 60 Ib bag
10- Well protection bollards? No
a) Quantity used N/A

Development method
Development time

Estimated purge volume

Comments

Manual surge/ Electric submersible

1316 min.

142 gal
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9405 SW Nimbus Ave., Beaverton, OR 97008-7145 503-906-9200 FAX 906-9210
2000 W International Airport Rd Ste A10, Anchorage, AK 99502-1119 907-563-9200 FAX 563-9210
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Appendix A-4
Photo Log



Photo A4-1: Location CFTA-03; Interval: 00-05 ft bgs

Photo A4-2: Location FS4-01; Above ground well completion



Photo A4-3: Location CCH-01; Interval: 10-15 ft bgs

Photo A4-4: Location SS044-01; Interval: 05-10 ft bgs



Photo A4-5: Location FASTA-01; Interval: 00-05 ft bg

Photo A4-6: Location CASTA-01; Interval: 00-05 ft bgs



Photo A4-7: Location FSFS-01; Interval: 00-05 ft bgs

Photo A4-8: Location AT028-01; Interval: 10-15 ft bgs



Photo A4-9: Location CHD-03; Interval: 05-10 ft bgs

Photo A4-10: Location CHD-01; Above ground surface completion with bollards



Photo A4-11: Location SS108-01; Interval: 00-05 ft bgs

Photo A4-12: Location E3-01; Interval: 15-20 ft bgs



Photo A4-13 (S): Site walk ST037-OU5CP-01/0OU5CP-02; Surface water (11/18/16)

Photo A4-14 (SW): Site walk STO37-OU5CP-02; Power supply area/road (11/18/16)



Photo A4-15 (SW): Site walk STO37-OU5CP-02; Sheen to the east of site (11/18/16)

Photo A4-16 (S): Site walk STO37-OU5CP-02; Seep/surface water (11/18/16)



Photo A4-17 (NW): Site walk ST037-OU5SP-01; PVC pipe (11/18/16)

Photo A4-18 (S): Site walk STO37-OU5SP-01; PVC pipe/Distance from road (11/18/16)



Photo A4-19 (E): Site walk ST037-OU5SP-10; Bridge across stream to site (11/18/16)

Photo A4-20 (NW): Site walk ST037-OU5SP-10; Stream to wetland (11/18/16)



Photo A4-21 (NW): Site walk STO37-; Stream to wetland (11/18/16)

Photo A4-22 (NE): Site walk ST037-OU5SP-10/0U5SP-11; PVC (11/18/16)



Photo A4-23 (W): Site walk ST037; Bridge across stream to site (11/18/16)

Photo A4-24 (W): Site walk STO37-WCSWO02; Concrete weir (11/18/16)



Photo A4-25 : Site walk STO37-WCSWO02; Concrete weir (11/18/16)

Photo A4-26 (NE): Site walk STO37-WCSWO02; Concrete weir (11/18/16)



Photo A4-27 (SW): Site walk STO37-; Downstream of concrete weir (11/18/16)

Photo A4-28 (NE): Site walk ST037-OU5SP-11; Downstream of concrete weir (11/18/16)



Photo A4-29 (E): Site walk STO37; Downstream of wetland (11/18/16)

Photo A4-30 (N): Sampling ST037-OU5SP-11; PVC (11/22/16)



Photo A4-31 (NW): Sampling STO37-OU5SP-10; (11/22/16)

Photo A4-32 : Sampling STO37-OU5SP-10; Frozen inside PVC (11/22/16)



Photo A4-33 (NW): Sampling STO37-WCSWO02; Concrete weir (11/22/16)

Photo A4-34 (SW): Sampling STO37-OU5CP-02; (11/22/16)



Photo A4-35 (N): Sampling ST037-OU5CP-02; Set up (11/22/16)

Photo A4-26 (SW): Site walk LFO4; Survey flagging to seep (11/17/16)



Photo A4-37 (E): Site walk LFO4; Rope to ascend/decend hill (11/17/16)

Photo A4-38 (SW): Site walk LFO4; Seep area with wooden lathes (11/17/16)



Photo A4-39 (W): Site walk LFO4; Downstream from seep (11/17/16)

Photo A4-40 (E): Site walk LFO4; Survey flagging/ hill path (11/17/16)



Photo A4-41 (W): Site walk LFO4; Downstream of seep/ port area (11/17/16)

Photo A4-42 (E): Site walk LFO4; Downstream of seep (11/17/16)



Photo A4-43 (W): Site walk LFO4; Downstream of seep (11/17/16)

Photo A4-44 (W): Site walk LFO4; Downstream of seep/ port area (11/17/16)



Photo A4-45 (E): Site walk LFO4; Survey flagging (11/17/16)

Photo A4-46 (E): Site walk LFO4; Downstream of seep/ surface water (11/17/16)



Photo A4-47 (W): Site walk LFO4; Downstream of seep/ surface water (11/17/16)

Photo A4-48 (W): Sampling LFO4-SP02; Seep area (11/22/16)



Photo A4-49 (SW): Sampling LFO4-SP02; Wooden lathes/ frozen (11/22/16)

Photo A4-50 (W): Sampling LFO4-SP02; Seep area (11/22/16)



Photo A4-51 (W): Sampling LFO4-SP02; Seep area (11/22/16)

Photo A4-52 (W): Sampling LFO4; Survey flagging from road to seep (11/22/16)



Appendix A-5
Survey Elevation Measurements and
Coordinates



Table A5-1. Survey Elevation Measurements and Coordinates

Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base ElImendorf-Richardson, Alaska

WGS84 (G1762) *

Elevation (feet)

Elevation (feet)

Elevation (feet)

UTM Zone 6N UTM Zone 6N NAVD88 NAVD88 NAVDS88

ID Sample Type Sheet Area North (Meters) East (Meters) GND Elev Top Casing PVC Mark Comments
AT052-1 Monitor Well — Stick up ATO052 Landfill Fire Training Area 6796479.069 355814.636 342.3 346.11 345.55 Stand-up
AT029-1 Monitor Well — Stick up AT029 Ruff Road Fire Training Area 6795707.261 358096.821 395.6 399.77 399.18 Stand-up
FS5-1 Monitor Well — Stick up Fire Station 5 (Building 48010) 6794990.408 357330.135 358.8 362.88 361.77 Stand-up
FS4-1 Monitor Well — Stick up Fire Station 4 (Building 654) 6794086.110 355963.141 317.3 320.68 319.81 Stand-up
SS04-1 Monitor Well — Flush Mount SS044 (Building 35-752) 6793375.186 353922.705 265.4 265.39 265.12 Flush mount
E3-1 Monitor Well — Stick up E3/AWACS Crash Location 6795651.114 351890.657 252.3 256.55 256.31 Stand-up
CFTA-3 Monitor Well — Flush Mount Current Fire Training Area 6794908.207 351596.088 240.7 240.68 240.31 Flush mount
CFTA-1 Monitor Well — Flush Mount Current Fire Training Area 6795018.489 351561.091 245.5 245.46 245.14 Flush mount
CFTA-2 Monitor Well — Stick up Current Fire Training Area 6795114.347 351537.084 242.3 246.32 246.14 Stand-up
FSFS-1 Monitor Well — Stick up Fire Suppression Foam Storage (Building 6210) 6792460.335 347188.893 146.6 150.19 149.52 Stand-up
H5-1 Monitor Well — Stick up Hangar 5 (Building 7309) AFFF Spray Test Area 6792748.091 348001.072 155.2 159.12 158.56 Stand-up
CCH-1 Monitor Well — Stick up Corrosion Control Hangar (Building 6263) 6792695.173 347727.553 151.6 154.08 153.78 Stand-up
CASTA-1 Monitor Well — Stick up Current AFFF Spray Test Area 6793165.605 347376.236 152.4 156.25 155.56 Stand-up
FASTA-1 Monitor Well — Stick up Former AFFF Spray Test Area 6793252.843 347119.774 151.3 155.21 154.44 Stand-up
CHD-1 Monitor Well — Stick up Cherry Hill Ditch 6793265.388 346432.911 143.3 147.24 146.77 Stand-up
CHD-HA-1 Soil Boring Cherry Hill Ditch 6793274.693 346432.943 137.1 -- - Soil sample
CHD-2 Monitor Well — Stick up Cherry Hill Ditch 6792927.994 346451.983 140.6 144.54 143.70 Stand-up
CHD-HA-2 Soil Boring Cherry Hill Ditch 6792931.112 346448.739 133.4 -- -- Soil sample
CHD-3 Monitor Well — Stick up Cherry Hill Ditch 6792518.079 346047.328 130.6 133.96 133.53 Stand-up
CHD-4 Monitor Well — Stick up Cherry Hill Ditch 6792394.776 345487.45 30.5 32.47 31.65 Stand-up
CHD-SD-01 Sediment Cherry Hill Ditch 6792385.320 345490.100 29.7 - -- Sediment sample
UC35A-1 Monitor Well — Flush Mount Cessna UC-35A Crash Location 6793995.473 349166.052 183.5 183.47 183.01 Flush mount
FS1-1 Monitor Well — Flush Mount Fire Station 1 (Building 11415) 6793775.905 348725.708 177.5 177.54 176.98 Flush mount
H6-1 Monitor Well — Flush Mount Hangar 6 (Building 9311) 6793244.621 347928.993 157.7 157.67 157.50 Flush mount
H18-1 Monitor Well — Flush Mount Hangar 18 (Building 17470) 6795114.565 349190.507 198.3 198.30 198.07 Flush mount
H8-1 Monitor Well — Flush Mount Hangar 8 (Building 14410) 6794378.740 348699.268 184.0 183.96 183.67 Flush mount
H10-1 Monitor Well — Flush Mount Hangar 10 (Building 15455) 6794672.199 349179.437 192.0 192.01 191.38 Flush mount
FS7-1 Monitor Well — Flush Mount Fire Station 7 (Building 14431) 6794462.954 348910.670 189.7 189.67 189.39 Flush mount
FS6-1 Monitor Well — Flush Mount Fire Station 6 (Building 16673) 6794814.243 350886.873 218.6 218.63 218.19 Flush mount
H16-1 Monitor Well — Flush Mount Hangar 16 (Building 15658) 6794577.395 350451.813 209.2 209.21 208.88 Flush mount
H17-1 Monitor Well — Flush Mount Hangar 17 (Building 16670) 6794841.412 350632.531 214.3 214.27 213.99 Flush mount
SS108-1 Monitor Well — Stick up $S108 C-17 Crash Site 6795747.346 351881.654 242.7 246.33 245.82 Stand up
NG0120171109ANC 10F3



Table A5-1. Survey Elevation Measurements and Coordinates
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base ElImendorf-Richardson, Alaska

WGS84 (G1762) *

Elevation (feet)

Elevation (feet)

Elevation (feet)

UTM Zone 6N UTM Zone 6N NAVD88 NAVD88 NAVD88

ID Sample Type Sheet Area North (Meters) East (Meters) GND Elev Top Casing PVC Mark Comments
ANGH-MWO01 Monitor Well — Flush Mount C-1.1 Air National Guard Hanger (Bldg. 1171) 7171796.215 495461.477 542.6 542.56 542.08
ANGH-MWO02 Monitor Well — Flush Mount C-1.1 Air National Guard Hanger (Bldg. 1171) 7171894.880 495449.486 546.4 546.44 546.22
ANGH-KC135-MWO01 Monitor Well Cc-2.1 Air National Guard KC-135 Hanger (Bldg. 1176) 7171572.646 495525.490 545.0 548.41 547.94
ANGH-KC135-MW02 Monitor Well — Flush Mount C-2.1 Air National Guard KC-135 Hanger (Bldg. 1176) 7171698.874 495428.684 544.1 544.11 543.72
ANGH-KC135-SB01 Soil Boring C-2.1 Air National Guard KC-135 Hanger (Bldg. 1176) 7171638.959 495435.243 542.4 NA NA
CCH-MWO01 Monitor Well — Flush Mount C-3.1 Corrosion Control Hanger (Bldg. 1348) 7169544.771 496894.446 551.3 551.30 550.98
CCH-MW02 Monitor Well — Flush Mount C-3.1 Corrosion Control Hanger (Bldg. 1348) 7169638.263 496860.139 550.0 549.97 549.43
03UN17 Monitor Well C-4.1 Current FTA and Former Base Landfill 7169816.823 496451.868 553.3 555.04 554.83
03UN21 Monitor Well c-4.1 Current FTA and Former Base Landfill 7169822.508 496537.597 550.9 554.70 554.47
CFTA-SBO1 Soil Boring C-4.1 Current FTA and Former Base Landfill 7169781.740 496597.862 553.9 NA NA
CFTA-SB02 Soil Boring C-4.1 Current FTA and Former Base Landfill 7169758.125 496455.410 552.9 NA NA
CFTA-SB03 Soil Boring C-4.1 Current FTA and Former Base Landfill 7169761.151 496757.938 553.3 NA NA
03MO04B Monitor Well — Flush Mount c-4.1 Current FTA and Former Base Landfill 7170064.987 496628.557 547.2 547.23 547.13
03MO05 Monitor Well Cc-4.1 Current FTA and Former Base Landfill 7169925.681 496442.600 552.6 555.22 554.95
03M06 Monitor Well C-4.1 Current FTA and Former Base Landfill 7169927.520 496439.091 552.6 554.90 554.92 Severely jacked
03mo7 Monitor Well C-4.1 Current FTA and Former Base Landfill 7169929.348 496435.134 552.9 554.92 554.66
03M10 Monitor Well c-4.1 Current FTA and Former Base Landfill 7170240.985 496972.231 546.3 549.16 549.03
03M19 Monitor Well — Flush Mount C-4.1 Current FTA and Former Base Landfill 7170056.944 496408.608 545.9 545.92 545.44 In water, top center PVC cap
1211MW04 Monitor Well Not Found C-5.1 Fire Station 1 (Bldg.1206) - -- - -- -
FST1-MWO01 Monitor Well C-5.1 Fire Station 1 (Bldg.1206) 7171387.402 495611.367 546.6 546.55 546.23
FST1-SBO1 Soil Boring C-5.1 Fire Station 1 (Bldg.1206) 7171377.381 495617.721 545.1 NA NA
FABF-MWO01 Monitor Well C-6.1 Former Adak Building Fire 7172823.854 495713.327 540.4 343.95 543.51
FABF-MWO02 Monitor Well C-6.1 Former Adak Building Fire 7172610.844 495793.486 542.4 545.95 545.51
FABF-SBO1 Soil Boring C-6.1 Former Adak Building Fire 7172773.309 495788.706 540.0 NA NA
FFS1-MWO01 Monitor Well — Flush Mount C-7.1 Former Fire Station 1 7170085.899 496129.789 547.6 547.61 547.38
FFS1-MWO02 Monitor Well C-7.1 Former Fire Station 1 7170028.580 496159.138 550.5 554.37 554.06
FFTA-ANTF-MWO01 Monitor Well C-8.1 Former FTA Near Antenna Farm 7170250.551 496399.615 552.8 556.24 555.77
FFTA-ANTF-MWO02 Monitor Well c-8.1 Former FTA Near Antenna Farm 7170303.717 496374.404 552.6 555.78 555.33
FFTA-ANTF-SBO1 Soil Boring C-8.1 Former FTA Near Antenna Farm 7170251.808 496402.105 552.6 NA NA
FFTA-ANTF-SB02 Soil Boring C-8.1 Former FTA Near Antenna Farm 7170240.657 496447.999 550.9 NA NA
FFTA-ENT-MWO01 Monitor Well C-9.1 Former FTAs by Current Entomology Bldg. 7170071.880 496320.183 548.7 552.38 551.95
FFTA-ENT-MWO02 Monitor Well C-9.1 Former FTAs by Current Entomology Bldg. 7170142.731 496371.413 551.8 555.12 554.56
37MWO06 Monitor Well C-9.1 Former FTAs by Current Entomology Bldg. 7170111.565 496317.514 549.7 552.80 552.02
NG0120171109ANC 20F3



Table A5-1. Survey Elevation Measurements and Coordinates
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base ElImendorf-Richardson, Alaska

WGS84 (G1762) * Elevation (feet) Elevation (feet) Elevation (feet)

UTM Zone 6N UTM Zone 6N NAVD88 NAVD88 NAVD88
ID Sample Type Sheet Area North (Meters) East (Meters) GND Elev Top Casing PVC Mark Comments

FFTA-ENT-SBO1 Soil Boring C-9.1 Former FTAs by Current Entomology Bldg. 7170071.019 496321.476 548.6 NA NA
FFTA-ENT-SB02 Soil Boring C-9.1 Former FTAs by Current Entomology Bldg. 7170095.683 496340.478 549.5 NA NA
FFTA-ENT-SB03 Soil Boring C-9.1 Former FTAs by Current Entomology Bldg. 7170123.751 496378.425 550.9 NA NA
13-1B Monitor Well — Flush Mount C-10.1 Fuel Pump House (Building 1246) 7169569.601 496315.995 550.3 550.32 550.00
13MW13 Monitor Well — Flush Mount C-10.1 Fuel Pump House (Building 1246) 7169675.270 496205.007 548.8 548.77 548.54
26MW?20 Monitor Well C-10.1 Fuel Pump House (Building 1246) 7169723.392 496247.811 550.5 553.25 552.39
GS-MWwWO01 Monitor Well C-111 Garrison Slough 7174723.338 494319.803 526.5 529.72 529.33
GS-MWO02 Monitor Well C-11.1 Garrison Slough 7172790.661 495832.332 534.7 537.97 537.52
GS-MWO03 Monitor Well C-11.1 Garrison Slough 7170244.035 496448.294 551.2 554.14 553.43
GS-MW04 Monitor Well C-11.1 Garrison Slough 7169883.855 496364.262 548.2 551.64 551.15
GS-SB01 Soil Boring C-11.1 Garrison Slough 7172789.729 495831.811 5345 NA NA
GS-SW01/SD01 Surface Water/Sediment C-11.1 Garrison Slough 7172791.093 495838.312 531.7 NA NA
GS-SW02 Surface Water C-11.1 Garrison Slough 7170245.220 496465.628 539.7 NA NA
GS-SD02 Sediment C-11.1 Garrison Slough 7170245.021 496466.167 539.2 NA NA
HANG-MWO01 Monitor Well — Flush Mount C-12.1 Hanger (Bldg. 1344) 7169598.773 497096.451 551.7 551.69 551.35
HANG-MWQ02 Monitor Well — Flush Mount C-12.1 Hanger (Bldg. 1344) 7169518.839 497148.699 551.1 551.09 550.74
HANG-SBO1 Soil Boring C-12.1 Hanger (Bldg. 1344) 7169583.847 497092.740 551.3 NA NA
48P01 (Bldg 6200) Power Plant Water Well C-13.1 Power Plant Cooling Pond 7171735.658 496512.121 544.4 -- -
48P02 (Bldg 6201) Power Plant Water Well C-13.1 Power Plant Cooling Pond 7171678.584 496531.227 544.1 - - Not in use
44M03 Monitor Well C-14.1 Thunderdome (Building 1140) 7172513.331 495278.985 540.7 544.05 543.55
44M040 Monitor Well — Not CH2M C-14.1 Thunderdome (Building 1140) 7172311.964 495372.399 541.0 543.92 543.47
44MW13 Monitor Well — Flush Mount C-14.1 Thunderdome (Building 1140) 7172243.834 495390.021 540.2 540.22 539.81
THDM-SBO1 Soil Boring C-14.1 Thunderdome (Building 1140) 7172453.639 495325.825 541.2 NA NA
32MOE Monitor Well C-15.1 Wastewater Treatment Plant 7174740.726 494109.697 529.7 531.61 531.21
WWTP-SBO1 Soil Boring C-15.1 Wastewater Treatment Plant 7174126.070 494483.600 529.2 NA NA
WWTP-SLO1 Sludge Bed C-15.1 Wastewater Treatment Plant 7174479.144 494398.673 532.6 NA NA
WWTP-SWO01 Surface Water C-15.1 Wastewater Treatment Plant 7174534.112 494208.447 528.2 NA NA
WWTP-SD0O1 Sediment C-15.1 Wastewater Treatment Plant 7174534.181 494208.695 528.7 NA NA

* The WGS coordinates were derived utilizing the online NGS program "Horizontal Time-Dependent Positioning (HTDP)" software. The conversion was calculated from the date of the initial survey (August 11, 2016), and the NAD83 (2011) position derived from
OPUS to the most current WGS 84 coordinate (g1762).

Horizontal Control Statement:

1. The basis of horizontal control is an NGS OPUS solution (Online Positioning User System) on a set 5/8-inch rebar. The occupation was 5.5 hours in length and achieved excellent results.

2. The horizontal and vertical locations for each site were surveyed utilizing Real Time Kinematic (RTK) GPS techniques. Additional redundant measurements were taken to verify accuracy

3. The survey field work for these sites was performed from August 11 through 13, 2016.

4. The horizontal data is consistent with NGS Third Order Class 1, and the Vertical Accuracy is consistent with Third Order, as outlined in the FGDC Geospatial Positioning Accuracy Standards, Part 4: Standards for Architecture, Engineering, Construction
(A/E/C) and Facility Management.

5. This survey was performed under the supervision of Anthony Hoffman, Alaska Registered Professional Land Surveyor #9020.

Vertical Control Statement:

The vertical datum is NAVDS8S (feet), established by submitting static GPS data to NGS OPUS solution (Online Positioning User System) on a set 8-inch mag spike. The occupation was 5.5 hours in length and achieved excellent results.

NG0120171109ANC 30F3



Appendix B
Laboratory Reports and
Data Quality Review



Appendix B-1
Data Quality Evaluation Report



APPENDIX B-1

Data Quality Evaluation Report

Introduction

The objective of this data quality evaluation (DQE) report is to assess the data quality of analytical
results for groundwater, surface water, sediment, and soil samples collected at Joint Base EImendorf-
Richardson, Alaska. Samples were collected and analyzed in support of the Perfluorinated Compounds
Site Inspection. Individual method requirements and guidelines from the Final Work Plan for
Perfluorinated Compounds (PFCs) Site Inspections, Joint Base EImendorf-Richardson, Alaska (Work Plan)
(United States Air Force, 2016) were used in this assessment.

This report is intended as a general data quality assessment designed to summarize data issues.

Analytical Data

This DQE report covers 37 primary groundwater samples, 29 primary soil samples, one primary sediment
sample, two primary surface water samples, five groundwater field duplicates (FDs), four soil FDs, one
sediment FD, two surface water FDs, and 10 equipment blanks (EBs). Samples were collected between
June 22 and November 22, 2016. A list of samples associated with this DQE is included in Attachment B1-1.

The Work Plan requires a collection frequency of 10 percent for FDs and 5 percent for matrix spike/
matrix spike duplicate (MS/MSD) sets and EBs; collection frequencies are outlined by method in
Table B1-1. The required frequency was met for each method/matrix combination. EBs were not
required for surface water sample collection.

Table B1-1. Percentage of FD, EB, and MS/MSD Collected by Method
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

Count of
Primary Count Percent Count of Percent of Count Percent
Method Matrix Samples of FDs of FDs MS/MSDs  MS/MSDs of EBs of EBs
WS-LC-0025  Groundwater 37 5 135 3 8.1 3 8.1
WS-LC-0025 Surface water 2 2 100 1 50 0 0
WS-LC-0025  Sediment 1 1 100 1 100 1 100
WS-LC-0025  Soil 29 4 13.8 12 41.3 6 20.7

The sample results were reported as 19 sample delivery groups (SDGs) presented in Table B1-2.

The analyses were performed by TestAmerica in West Sacramento, California (TAMC, Department of
Defense Environmental Laboratory Accreditation Program Certification #2928.01). Samples were
collected and shipped via overnight carrier to TAMC.

The samples were analyzed for perfluorinated compounds by laboratory Method WS-LC-0025. Soil
samples were prepared following the incremental sampling technique as outlined in the State of Alaska
Department of Environmental Conservation, Division of Spill Prevention and Response, Contaminated
Sites Program, Draft Guidance on Multi Increment Soil Sampling (Alaska Department of Environmental
Conservation, Division of Spill Prevention and Response, 2009).
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Table B1-2. Sample Delivery Groups
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

SDG Performing Laboratory SDG Performing Laboratory
320-19838-1 TAMC 320-20909-1 TAMC
320-19974-1 TAMC 320-20970-1 TAMC
320-20106-1 TAMC 320-20973-1 TAMC
320-20204-2 TAMC 320-21097-1 TAMC
320-20273-1 TAMC 320-21190-1 TAMC
320-20315-1 TAMC 320-21252-1 TAMC
320-20457-1 TAMC 320-22046-1 TAMC
320-20458-1 TAMC 320-22429-1 TAMC
320-20594-1 TAMC 320-23799-1 TAMC
320-20755-1 TAMC

The assessment of data includes a review of (1) the chain-of-custody documentation; (2) holding-time
compliance; (3) the required quality control (QC) samples at the specified frequencies; (4) method
blanks; (5) laboratory control sample/laboratory control sample duplicates (LCS/LCSD); (6) isotope
dilution analytes recoveries; (7) MS/MSD samples; and (8) summary initial and continuing calibration
information and other method-specific criteria as defined in the Work Plan under Level Il data
validation guidelines.

Five SDGs containing water and soil samples from locations E3-1 (AFFF Area #11 — E3/AWACS Crash
Location), SS108-1 (AFFF Area #25 — SS108 C-17 Crash Location), AT052-1 (AFFF Area #2 — AT052), and
FS4-1 (AFFF Area #3 — Fire Station 4) included raw data review, which consisted of (1) back calculation of
instrument calibration, detected sample results and beginning and ending continuing calibration
verifications for all analytes; (2) review of sample chromatograms; (3) retention time verification; and (4)
review of manual integrations as in the Work Plan under raw data review guidelines.

Field samples were also reviewed to ascertain field compliance and data quality issues. This included a
review of FDs and EBs.

Data flags were assigned according to the Work Plan. Multiple flags are routinely applied to specific
sample method/matrix/analyte combinations, but there will be only one final flag. A final flag is applied
to the data and is the most conservative of the applied validation flags. The final flag also includes matrix
and blank sample impacts.

The data flags are defined as follows:

e ] =The analyte was positively identified, and the quantitation is an estimation because of
discrepancies in meeting certain analyte-specific QC criteria. Or the analyte was positively identified,
but the associated concentration is estimated above the method detection limit and below the limit
of quantitation (LOQ).

e R =The data are rejected because of deficiencies in meeting QC criteria and may not be used for
decision making.

e U =The analyte was analyzed for but not detected. Or the analyte was detected in the sample at a
concentration less than or equal to five times (10 times for common laboratory contaminants) the
blank concentration.
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e UJ =The analyte was not detected; however, the result is estimated because of discrepancies in
meeting certain analyte-specific QC criteria.

Findings

The overall summaries of the data validation findings are contained in the following sections and in
Table B1-3.

Also included as documentation of data validation findings is the Alaska Department of Environmental
Conservation Laboratory Data Review Checklist (Version 2.7, January 2010). A checklist is provided for
each laboratory SDG and can be found in Attachment B1-2.

Many laboratory reports for this sampling event contain investigation-derived waste (IDW) samples.
IDW samples were not validated and are not included in the text of this DQE or in the Alaska
Department of Environmental Conservation Laboratory Data Review Checklists.

Holding Times
All holding-time criteria were met, with the following exceptions:

e The dilution analysis of soil sample 16Q2CFTA-1-SO-0 for perfluorooctanesulfonic acid was
performed one day outside of the holding time criterion. The associated detected result was
qualified as estimated and flagged “J.”

e The re-extraction of groundwater samples 16Q3CHD-4-GW-0 and 16Q3CHD-4-GW-1 was performed
2 days outside of the holding time criterion for 6:2FTS and 8:2FTS. Four associated nondetected
results were qualified as estimated and flagged “UJ.”

Calibration
All initial and continuing calibration criteria were met.

The result for perfluorooctanesulfonic acid in soil sample 16Q3FS1-1-SO-0 was reported greater than the
linear calibration range. A dilution performed outside of holding time showed the same concentration.
The result was qualified as estimated and flagged “).”

The recovery of 6:2FTS was less than Work Plan criteria in a continuing calibration verification (CCV)
associated with the groundwater samples, indicating that associated sample results are possibly biased
low. One associated nondetected result was qualified as estimated and flagged “UJ.”

The recovery of 6:2FTS was greater than Work Plan criteria in the CCVs associated with the groundwater
samples, indicating that associated sample results are possibly biased high. Three associated detected
results were qualified as estimated and flagged “J.”

Method Blanks

Method blanks were analyzed at the required frequency and were free of contamination, with the
following exceptions:

e Perfluorobutanesulfonic acid, perfluorododecanoic acid, perfluorodecanoic acid, and
perfluorotetradecanoic acid were detected less than the LOQ, and perfluorooctanoic acid and
perfluorooctanesulfonic acid were detected greater than the LOQ, in the method blanks associated
with the groundwater samples. Twenty-two associated results were detected less than five times
the blank concentrations. The results were qualified as not detected and flagged “U.”

e Perfluorobutanesulfonic acid and perfluorotetradecanoic acid were detected less than the LOQ, and
perfluorooctanesulfonic acid was detected greater than the LOQ, in the method blanks associated
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with the soil samples. Thirty-two associated results were detected less than five times the blank
concentrations. The results were qualified as not detected and flagged “U.”

Equipment Blanks

Ten EBs were collected and were free of contamination that would affect the sample results, with the
following exceptions:

e Perfluorobutanesulfonic acid, perfluorohexanesulfonic acid, perfluorohexanoic acid,
perfluorooctanesulfonic acid, perfluorooctanoic acid, and perfluorotetradecanoic acid were
detected less than the LOQ in the EBs associated with the groundwater samples. Forty-two
associated results were detected less than five times the blank concentrations. The results were
gualified as not detected and flagged “U.”

Field Duplicates

Eleven FD sets were collected, and precision was acceptable.

Matrix Spike Samples

The results of MS/MSD analyses provide information about the possible influence of the matrix on
either accuracy or precision of the measurements. The field crew designated samples for MS/MSD
analysis, and the laboratory chose additional samples for MS/MSD analysis. Accuracy and precision
criteria were met, with the following exceptions:

e The recoveries of 6:2FTS and perfluorooctanesulfonic acid were greater than Work Plan criteria in
the MS of soil sample 16Q2CFTA-1-SO-0, and less than Work Plan criteria in the MSD. The associated
detected results are biased due to matrix interference; two results were qualified as estimated and
flagged “J.”

e The recoveries of perfluorooctanoic acid and perfluorobutanesulfonic acid were greater than
Work Plan criteria in the MS and/or MSD of soil samples 16Q2CFTA-1-SO-0 and 16Q3AT029-1-S0O-1;
associated results are possibly biased high. Four detected results were qualified as estimated and
flagged “J.”

e The recovery of 6:2FTS was greater than Work Plan criteria in the MSD of soil sample 16Q3CCH-1-SO-0;
the associated sample result is possibly biased high. One detected result was qualified as estimated
and flagged “J.”

e The recovery of 6:2FTS was greater than Work Plan criteria in the MS of groundwater sample
16Q4LF04SP-02-SP-0; the associated sample result is possibly biased high. One detected result was
qualified as estimated and flagged “J.”

e The recoveries of perfluorooctanoic acid, perfluorohexanoic acid, perfluoroheptanoic acid,
perfluorobutanesulfonic acid, perfluorohexanesulfonic acid, perfluorononanoic acid,
perfluorodecanoic acid, perfluorotridecanoic acid, perfluoroundecanoic acid, and
perfluorotetradecanoic acid were less than Work Plan criteria in the MSD of surface water
sample 16Q3CHD-SW01-SW-0; associated sample results are possibly biased low. Two nondetected
results were qualified as estimated and flagged “UJ”; eight detected results were qualified as
estimated and flagged “J.”

e The recovery of perfluorotetradecanoic acid was greater than Work Plan criteria in the MS of
groundwater sample 16Q3E3-1-GW-0; the associated sample result is possibly biased high.
Additionally, the relative percent difference (RPD) of perfluorotetradecanoic acid was greater than
Work Plan criteria in the MS/MSD of this same sample. One detected result was qualified as
estimated and flagged “J.”
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e The recoveries of perfluorooctanesulfonic acid, perfluorohexanoic acid, perfluorooctanoic acid,
perfluorobutanesulfonic acid, and perfluorotridecanoic acid were greater than Work Plan criteria in
the MS and/or MSD of groundwater sample 16Q3FS6-1-GW-0; associated results are possibly biased
high. Five detected results were qualified as estimated and flagged “J.”

Isotope Dilution Analytes

Isotope Dilution Analytes (IDA) were added to all samples for the methods requiring their use. IDA
recoveries met criteria, with the following exceptions:

o |DA recoveries were greater than Work Plan criteria in soil samples 16Q2CFTA-3-SO-0, 16Q3FS1-1-
S0-0, 16Q3CHD-HA-2-S0-0, and 16Q3CHD-HA-1-S0-0, indicating that associated sample results are
possibly biased high. Eight associated sample results were qualified as estimated and flagged “J.”

e |DA recoveries were greater than Work Plan criteria in groundwater samples 16Q3FASTA-1-GW-0,
16Q3H5-1-GW-0, 16Q3CASTA-1-GW-0, 16Q3CCH-1-GW-0, 16Q3CCH-1-GW-1, 16Q3CFTA-2-GW-0,
16Q3FS1-1-GW-0, 16Q3CHD-1-GW-0, 16Q3FS7-1-GW-0, 16Q3H18-1-GW-0, 16Q3FSFS-1-GW-0,
16Q30U3MW-02-GW-0, 16Q3FP56-GW-0, 16Q40U5SP-01-SP-0, 16Q40U5SP-02-SP-0, and
16Q40US5SP-11-SP-0, indicating that associated sample results are possibly biased high. Twenty-six
associated sample results were qualified as estimated and flagged “J.”

o IDA recoveries were greater than Work Plan criteria in surface samples 16Q4WCSW-02-SP-0 and
16Q4WCSW-02-SP-1, indicating that associated sample results are possibly biased high.
Two associated sample results were qualified as estimated and flagged “J.”

e |IDA recoveries were less than Work Plan criteria in groundwater sample 16Q3FS7-1-GW-0,
indicating that associated sample results are possibly biased low. One detected result was qualified
as estimated and flagged “J.”

e |DA recoveries were less than Work Plan criteria in soil samples 16Q3FS1-1-SO-0, 16Q3H17-1-SO-0,
and 16Q3CHD-3-S0O-1, indicating that associated sample results are possibly biased low. Four
detected results were qualified as estimated and flagged “J”; four nondetected results were
qualified as estimated and flagged “UJ.”

Laboratory Control Samples

LCS/LCSDs were analyzed and all accuracy and precision criteria were met, with the following
exceptions:

e The recovery of perfluorooctanoic acid was greater than Work Plan criteria in an LCS associated with
the soil samples, indicating that associated sample results are possibly biased high. One detected
result was qualified as estimated and flagged “J.”

e The recovery of 8:2FTS was greater than Work Plan criteria in the LCSs associated with the
groundwater samples, indicating that associated sample results are possibly biased high. Nine
detected results were qualified as estimated and flagged “J.”

Raw Data Validation Findings

The laboratory data packages that underwent raw data validation were: 320-20106-1, 320-20909-1,
320-20973-1, 320-21190-1 and 320-22046-1. Findings are outlined below:

e All samples were analyzed undiluted

e Initial calibration for each analyte was successfully recreated based on relative response factors.
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e The slope and intercept for linear calibrations for 6:2 FTS (320-20909-1, 320-20973-1, 320-21190-1,
320-22046-1) and PFOA (320-20909-1, 320-20973-1, 320-22046-1) could not be re-created exactly.
Using the laboratory instrument slopes and intercepts, initial calibrations were successfully
recalculated for all sample and quality control data.

e Several initial calibration summary forms were missing or incorrect, such as retention time summary
forms and response factor forms. All data were available in the instrument printouts.

e The laboratory did not follow the standard operating procedure sample collection and preparation
volume for groundwater samples. The SOP states 500 milliliters of sample will be extracted. The
field crew collected samples in 250ml containers and the laboratory extracted this amount. The
laboratory detection limits were adjusted accordingly and all detection limits still met project
objectives.

o The laboratory did not provide benchsheets for incremental sample preparation of soil samples.

e Sample 16Q355108-1-SO-0 in 320-20909-1 is biased slightly low for PFOA because the laboratory did
not perform a manual integration to reach baseline. A reintegrated result will still be less than the
project cleanup level. Consultation with the laboratory confirms the reintegrated result would have
no impact on the reported result.

e Sample 16Q3AT052-1-GW-0 in 320-21190-1 is biased slightly low for 8:2 FTS because the laboratory
did not perform a manual integration to reach baseline. Consultation with the laboratory confirms
the reintegrated result would have minimal impact on the reported result.

e Sample 16Q3AT052-1-GW-0 in 320-21190-1 appears biased slightly low for perfluorotetradecanoic
acid because the laboratory did not perform a manual integration to reach baseline. Consultation
with the laboratory confirms original integration is correct because there was a chromatographic
interference which co-eluted with the 713>669 transition of the PFTeA peak.

e Sample 16Q3E3-1-GW-0 in 320-21190-1 is biased slightly low for 6:2 FTS because the laboratory did
not perform a manual integration to include both of the dual peaks in one of the signals.
Consultation with the laboratory confirms the reintegrated result would have minimal impact on the
reported result.

e Sample 16Q3E3-1-GW-0in 320-21190-1 is biased slightly low for perfluorotridecanoic acid because
the laboratory integration appears to miss the analyte peak. Consultation with the laboratory
confirms the peak was missed during integration but the correctly integrated result is still
nondetect.

e Sample 16Q3FS4-1-GW-0 in 320-22046-1 is biased slightly low for perfluorotetradecanoic acid
because the peak does not appear properly integrated. Consultation with the laboratory confirms
original integration is correct because there was a chromatographic interference which co-eluted
with the 713>669 transition of the PFTeA peak.

Although there were some minor discrepancies found during raw data validation, there were none that
would affect the integrity of the reported results.
Laboratory Standard Operating Procedure Changes

The standard operating procedure in the Work Plan is Rev 1.7 published on 3/18/2016. Laboratory SOPs
are regularly updated, and there have been several iterations Rev. 1.7 was included in the work plan.

Laboratory SOP, version 1.8 was published in 5/19/2016, which revised the following:.

e Changed water sample volume from 500 to 250 mL.
e Changed spike volumes
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Laboratory SOP, version 1.9 was published in 5/27/2016, which revised the following:
e Editorial changes only, no changes to analytical procedures
Laboratory SOP, version 2.0 was published in 11/18/2016, which revised the following:
e Added new instrumentation
Laboratory SOP, version 2.1 was published in 12/9/2016, which revised the following:

e Changed the holding time for water samples from 7 to 14 days.

Chain of Custody and Sample Receipt Discrepancies

SDG 320-19838-1

Samples were received at 1.4 degrees Celsius (°C); there was no evidence of freezing, so no data were
qualified.

SDG 320-19974-1

No discrepancies noted.

SDG 320-20106-1

No discrepancies noted.

SDG 320-20204-2

Samples were received at 7.4°C. The results of soil samples 16Q355044-1-SO-0 and 16Q3FASTA-1-SO-0
were qualified as estimated. Eleven detected results were flagged “J,” and 17 nondetected results were
flagged “UJ.”

SDG 320-20273-1

No discrepancies noted.

SDG 320-20315-1

Samples were received at 6.3°C. The results of soil samples 16Q3AT029-1-S0O-0, 16Q3FS7-1-SO-0, and
16Q3AT029-1-SO-1 were qualified as estimated. Nineteen detected results were flagged “J,” and
23 nondetected results were flagged “UJ.”

SDG 320-20457-1

No discrepancies noted.

SDG 320-20458-1

No discrepancies noted.

SDG 320-20594-1

Samples were received at 1.3°C; there was no evidence of freezing, so no data were qualified.

SDG 320-20755-1

No discrepancies noted.

SDG 320-20909-1

No discrepancies noted.
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SDG 320-20970-1

Samples were received at 1.6°C; there was no evidence of freezing, so no data were qualified.

SDG 320-20973-1

No discrepancies noted.

SDG 320-21097-1

No discrepancies noted.

SDG 320-21190-1

Samples were received at 1.0°C; there was no evidence of freezing, so no data were qualified.

SDG 320-21252-1

No discrepancies noted.

SDG 320-22046-1

No discrepancies noted.

SDG 320-22429-1

No discrepancies noted.

SDG 320-23799-1

Samples were received at 0.4°C; there was no evidence of freezing, so no data were qualified.

Overall Assessment

The final activity in the DQE is an assessment of whether the data meet the data quality objectives.

The goal of this assessment is to demonstrate that a sufficient number of representative samples were
collected and that the resulting analytical data can be used to support the decision-making process.
The precision, accuracy, representativeness, completeness, and comparability are addressed in the
Work Plan. The following summary highlights the data evaluation findings for the above-defined events:

1. Completeness for all method/matrix/analyte combinations was 100 percent.

2. Approximately 8.8 percent of the groundwater data and 6.9 percent of the soil data were qualified
due to low-level detections in the method blanks or EBs. The degree to which blank contamination
was observed suggests possible contamination issues during sample collection and analysis.

3. One soil dilution result exceeded the holding time criterion by 1 day; one result was qualified as
estimated.

4. The re-extraction of two groundwater samples was performed 2 days past the holding time
criterion; four results were qualified as estimated.

5. LCSrecovery exceedances were observed; one soil result and nine groundwater results were
qualified as estimated.

6. MS/MSD recovery and RPD exceedances were observed for three soil samples, one surface water
sample, and three groundwater samples; 24 results were qualified as estimated.

7. One soil result was reported greater than initial calibration range; the result was qualified as
estimated.
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8. Five soil samples were received outside of the temperature criterion; 70 results were qualified as
estimated.

9. CCV recovery exceedances were observed; four groundwater results were qualified as estimated.

10. IDA recovery exceedances were observed for 16 groundwater samples, three surface water samples,
and six soil samples; 45 results were qualified as estimated.

11. Although data were qualified as estimated due to QC exceedances as noted, overall precision and
accuracy of the data as measured by field and laboratory QC indicators suggest that data are usable
for project objectives.
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Table B1-3. Validation Flags
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

Final Final
Sample ID Method Analyte Result  Units Flag Reason
16Q2CFTA-1-SO-0 WS-LC-0025 6:2FTS 19 ug/kg ) MS>UCL
WS-LC-0025  6:2FTS 19 pg/kg ) SD<LCL
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.19 ug/kg ) MS>UCL
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.19 ug/kg ) SD>UCL
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 220 pg/kg ) HTa>UCL
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 220 ug/kg ) MS>UCL
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 220 ug/kg ) SD<LCL
WS-LC-0025 Perfluorooctanoic acid (PFOA) 2.9 ug/kg ) MS>UCL
WS-LC-0025 Perfluorooctanoic acid (PFOA) 2.9 ug/kg ) LCS>UCL
16Q2CFTA-3-SO-0 WS-LC-0025 Perfluoroheptanoic acid (PFHpA) 0.13 ug/kg ) IDA>UCL
WS-LC-0025 Perfluorohexanoic acid (PFHxA) 0.31 ug/kg ) IDA>UCL
WS-LC-0025 Perfluorooctanoic acid (PFOA) 0.19 ug/kg ) IDA>UCL
16Q3AT029-1-GW-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 2.4 ng/L U EB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.73 ng/L U LB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.73 ng/L U EB<LOQ
16Q3AT029-1-50-0 WS-LC-0025  6:2FTS 1 ng/kg Ul TEMP>6C
WS-LC-0025 8:2FTS 6.6 ug/kg ) TEMP>6C
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.13 ug/kg U LB<LOQ
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.13 ug/kg U TEMP>6C
WS-LC-0025 Perfluorodecanoic acid (PFDA) 0.2 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluorododecanoic acid (PFDoA) 0.3 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluoroheptanoic acid (PFHpA) 0.3 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluorohexanesulfonic acid (PFHxS)  0.26 ug/kg ) TEMP>6C
WS-LC-0025 Perfluorohexanoic acid (PFHxA) 0.1 ug/kg ) TEMP>6C
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Final Final
Sample ID Method Analyte Result  Units Flag Reason
WS-LC-0025 Perfluorononanoic acid (PFNA) 0.3 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 3.4 ug/kg ) TEMP>6C
WS-LC-0025 Perfluorooctanoic acid (PFOA) 0.34 pg/kg ) TEMP>6C
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.2 pg/kg UJ TEMP>6C
WS-LC-0025 Perfluorotridecanoic Acid (PFTriA) 0.2 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluoroundecanoic acid (PFUNnA) 0.3 ug/kg  UJ TEMP>6C
16Q3AT029-1-SO-1 WS-LC-0025 6:2FTS 1 ug/kg  UJ TEMP>6C
WS-LC-0025  8:2FTS 7.3 pg/kg ) TEMP>6C
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.13 pug/kg U TEMP>6C
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.13 ug/kg U MS>UCL
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.13 ug/kg U LB<LOQ
WS-LC-0025 Perfluorodecanoic acid (PFDA) 0.2 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluorododecanoic acid (PFDoA) 0.3 pg/kg UJ TEMP>6C
WS-LC-0025 Perfluoroheptanoic acid (PFHpA) 0.3 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluorohexanesulfonic acid (PFHxS) 0.3 ug/kg ) TEMP>6C
WS-LC-0025 Perfluorohexanoic acid (PFHxA) 0.097 pg/kg ) TEMP>6C
WS-LC-0025 Perfluorononanoic acid (PFNA) 0.3 pg/kg Ul TEMP>6C
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 3.5 pg/kg ) TEMP>6C
WS-LC-0025 Perfluorooctanoic acid (PFOA) 0.31 ug/kg ) MS>UCL
WS-LC-0025 Perfluorooctanoic acid (PFOA) 0.31 pg/kg ) TEMP>6C
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.2 pg/kg Ul TEMP>6C
WS-LC-0025 Perfluorotridecanoic Acid (PFTriA) 0.2 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluoroundecanoic acid (PFUnA) 0.3 pg/kg Ul TEMP>6C
16Q3AT052-1-GW-0 WS-LC-0025 Perfluorohexanesulfonic acid (PFHxS) 3.8 ng/L U EB<LOQ
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 1.9 ng/L U EB<LOQ
WS-LC-0025 Perfluorooctanoic acid (PFOA) 2.3 ng/L U EB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 1.5 ng/L U LB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 1.5 ng/L U EB<LOQ
16Q3AT052-1-GW-1 WS-LC-0025 Perfluorohexanesulfonic acid (PFHxS) 2.7 ng/L u EB<LOQ
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 1.1 ng/L U EB<LOQ
WS-LC-0025 Perfluorooctanoic acid (PFOA) 1.9 ng/L U EB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 3.8 ng/L U EB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 3.8 ng/L U LB<LOQ
16Q3AT052-1-SO-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.11 ug/kg U LB<LOQ
16Q3CASTA-1-GW-0 WS-LC-0025 6:2FTS 1600 ng/L J IDA>UCL
16Q3CASTA-1-SO-0 WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.1 ug/kg U LB<LOQ
16Q3CCH-1-GW-0 WS-LC-0025  6:2FTS 600 ng/L J IDA>UCL
16Q3CCH-1-GW-0 WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 2.4 ng/L U EB<LOQ
16Q3CCH-1-GW-1 WS-LC-0025 6:2FTS 570 ng/L J IDA>UCL
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Final Final
Sample ID Method Analyte Result  Units Flag Reason
16Q3CCH-1-S0-0 WS-LC-0025  6:2FTS 33 pg/kg ) SD>UCL
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.15 ug/kg U LB<LOQ
16Q3CCH-1-SO-1 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.14 ug/kg U LB<LOQ
16Q3CFTA-1-GW-0 WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 2.1 ng/L U EB<LOQ
WS-LC-0025 Perfluorooctanoic acid (PFOA) 0.75 ng/L U EB<LOQ
16Q3CFTA-2-GW-0 WS-LC-0025 6:2FTS 560 ng/L J IDA>UCL
16Q3CFTA-3-GW-0 WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 2 ng/L U EB<LOQ
WS-LC-0025 Perfluorooctanoic acid (PFOA) 2.3 ng/L U EB<LOQ
16Q3CHD-1-GW-0 WS-LC-0025  6:2FTS 13 ng/L J IDA>UCL
16Q3CHD-2-GW-0 WS-LC-0025 Perfluorododecanoic acid (PFDoA) 0.69 ng/L U LB<LOQ
16Q3CHD-3-SO-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.22 ug/kg U LB<LOQ
16Q3CHD-3-S0-1 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.24 ug/ke U LB<LOQ
WS-LC-0025 Perfluorodecanoic acid (PFDA) 0.079 ug/kg ) IDA<LCL
WS-LC-0025 Perfluorododecanoic acid (PFDoA) 0.3 ug/kg  UJ IDA<LCL
WS-LC-0025 Perfluorotridecanoic Acid (PFTriA) 0.2 ug/kg  UJ IDA<LCL
WS-LC-0025 Perfluoroundecanoic acid (PFUNnA) 0.3 ug/kg  UJ IDA<LCL
16Q3CHD-4-GW-0 WS-LC-0025 6:2FTS 9.9 ng/L uJ HTp>UCL
WS-LC-0025  8:2FTS 9.9 ng/L uJ HTp>UCL
WS-LC-0025 Perfluorohexanoic acid (PFHxA) 4.6 ng/L U EB<LOQ
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 30 ng/L U EB>LOQ
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 30 ng/L U LB>LOQ
WS-LC-0025 Perfluorooctanoic acid (PFOA) 6.9 ng/L U LB>LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.75 ng/L U LB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.75 ng/L U EB<LOQ
16Q3CHD-4-GW-1 WS-LC-0025 6:2FTS 9.9 ng/L uJ HTp>UCL
WS-LC-0025  8:2FTS 9.9 ng/L uJ HTp>UCL
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.89 ng/L U EB<LOQ
WS-LC-0025 Perfluorohexanoic acid (PFHxA) 4.7 ng/L u EB<LOQ
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 30 ng/L U EB>LOQ
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 30 ng/L U LB>LOQ
WS-LC-0025 Perfluorooctanoic acid (PFOA) 7.3 ng/L U LB>LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.8 ng/L U LB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.8 ng/L U EB<LOQ
16Q3CHD-4-S0-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.18 ug/kg U LB<LOQ
16Q3CHD-HA-1-SO-0  WS-LC-0025  6:2FTS 3.5 ug/kg ) IDA>UCL
WS-LC-0025 8:2FTS 3.5 ug/kg ) IDA>UCL
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.24 ug/kg U LB<LOQ
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.24 ug/kg U LB<LOQ
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Final Final
Sample ID Method Analyte Result  Units Flag Reason
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.24 ug/kg LB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.42 ug/kg LB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.42 ug/kg LB<LOQ
16Q3CHD-HA-2-S0-0 WS-LC-0025 6:2FTS 3.2 ug/kg ) IDA>UCL
WS-LC-0025 8:2FTS 4.5 ug/kg ) IDA>UCL
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.22 ug/kg U LB<LOQ
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.22 ug/kg U LB<LOQ
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.22 ug/kg U LB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.22 ug/ke U LB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.22 ug/kg U LB<LOQ
16Q3CHD-SD01-SD-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.13 ug/kg U LB<LOQ
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 1.7 ug/kg U LB>LOQ
16Q3CHD-SD01-SD-1 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.13 ug/kg LB<LOQ
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 1.7 ug/kg LB>LOQ
16Q3CHD-SW01-SW-0  WS-LC-0025  Perfluorobutanesulfonic acid (PFBS) 30 ng/L J SD<LCL
WS-LC-0025 Perfluorodecanoic acid (PFDA) 2.7 ng/L J SD<LCL
WS-LC-0025 Perfluoroheptanoic acid (PFHpA) 30 ng/L J SD<LCL
WS-LC-0025 Perfluorohexanesulfonic acid (PFHxS) 240 ng/L J SD<LCL
WS-LC-0025 Perfluorohexanoic acid (PFHxA) 88 ng/L J SD<LCL
WS-LC-0025 Perfluorononanoic acid (PFNA) 4 ng/L J SD<LCL
WS-LC-0025 Perfluorooctanoic acid (PFOA) 93 ng/L J SD<LCL
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.93 ng/L uJ SD<LCL
WS-LC-0025 Perfluorotridecanoic Acid (PFTriA) 1.9 ng/L uJ SD<LCL
WS-LC-0025 Perfluoroundecanoic acid (PFUNnA) 0.89 ng/L J SD<LCL
16Q3E3-1-GW-0 WS-LC-0025 6:2FTS 9 ng/L uJ CCV<LCL
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 5.3 ng/L U LB<LOQ
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 53 ng/L U EB<LOQ
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 5.1 ng/L U EB<LOQ
WS-LC-0025 Perfluorooctanoic acid (PFOA) 4.4 ng/L U EB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.56 ng/L U EB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.56 ng/L U MSRPD
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.56 ng/L u MS>UCL
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.56 ng/L U LB<LOQ
16Q3E3-1-SO-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.17 ug/kg U LB<LOQ
16Q3FASTA-1-GW-0 WS-LC-0025 6:2FTS 500 ng/L J IDA>UCL
WS-LC-0025 Perfluorohexanesulfonic acid (PFHxS) 1400 ng/L J IDA>UCL
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 1800 ng/L J IDA>UCL
WS-LC-0025 Perfluorooctanoic acid (PFOA) 1700 ng/L J IDA>UCL
16Q3FASTA-1-SO-0 WS-LC-0025 6:2FTS 2.2 ug/kg ) TEMP>6C
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Final Final
Sample ID Method Analyte Result  Units Flag Reason
WS-LC-0025  8:2FTS 5.8 pg/kg ) TEMP>6C

WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.14 pg/kg Ul TEMP>6C
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.14 ug/kg  UJ LB<LOQ

WS-LC-0025 Perfluorodecanoic acid (PFDA) 0.2 pg/kg UJ TEMP>6C
WS-LC-0025  Perfluorododecanoic acid (PFDoA) 0.3 pg/kg UJ TEMP>6C
WS-LC-0025 Perfluoroheptanoic acid (PFHpA) 0.3 ug/kg  UJ TEMP>6C
WS-LC-0025  Perfluorohexanesulfonic acid (PFHxS)  0.89 ug/kg ) TEMP>6C
WS-LC-0025 Perfluorohexanoic acid (PFHxA) 0.23 ug/kg ) TEMP>6C
WS-LC-0025  Perfluorononanoic acid (PFNA) 0.3 pg/kg UJ TEMP>6C
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 15 ug/kg ) TEMP>6C
WS-LC-0025 Perfluorooctanoic acid (PFOA) 0.46 ug/kg ) TEMP>6C
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.2 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluorotridecanoic Acid (PFTriA) 0.2 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluoroundecanoic acid (PFUNnA) 0.3 ug/kg  UJ TEMP>6C
16Q3FP56-GW-0 WS-LC-0025 6:2FTS 57 ng/L J IDA>UCL
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 7 ng/L U EB<LOQ
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 35 ng/L U EB>LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.89 ng/L U EB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.89 ng/L U LB<LOQ
16Q3FS1-1-GW-0 WS-LC-0025  Perfluorohexanesulfonic acid (PFHxS) 750 ng/L J IDA>UCL
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 2900 ng/L J IDA>UCL
16Q3FS1-1-SO-0 WS-LC-0025 8:2FTS 160 ug/kg ) IDA>UCL
WS-LC-0025 Perfluorononanoic acid (PFNA) 1.2 pg/kg ) IDA<LCL
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 8900 ug/kg ) >|CLinearRange
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 8900 ug/kg ) >|CLinearRange
16Q3FS4-1-GW-0 WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 13 ng/L U EB>LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.53 ng/L U LB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.53 ng/L U EB<LOQ
16Q3FS4-1-GW-1 WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 14 ng/L U EB>LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 1.3 ng/L U LB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 1.3 ng/L U EB<LOQ
16Q3FS4-1-SO-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.12 ug/kg U LB<LOQ
16Q3FS5-1-GW-0 WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 18 ng/L U EB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 2 ng/L U LB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 2 ng/L u EB<LOQ
16Q3FS6-1-GW-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 6 ng/L U EB<LOQ
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 6 ng/L U LB<LOQ
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 6 ng/L U MS>UCL
WS-LC-0025 Perfluorohexanoic acid (PFHxA) 18 ng/L J MS>UCL
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WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 540 ng/L J SD>UCL
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 540 ng/L J MS>UCL
WS-LC-0025 Perfluorooctanoic acid (PFOA) 9.7 ng/L J MS>UCL
WS-LC-0025 Perfluorotridecanoic Acid (PFTriA) 0.63 ng/L J MS>UCL
16Q3FS6-1-SO-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.62 ug/kg U LB<LOQ
16Q3FS7-1-GW-0 WS-LC-0025 6:2FTS 1700 ng/L J CCV>UCL
WS-LC-0025 6:2FTS 1700 ng/L J IDA>UCL
WS-LC-0025 8:2FTS 530 ng/L J LCS>UCL
WS-LC-0025 8:2FTS 530 ng/L J LCS>UCL
WS-LC-0025 Perfluorohexanesulfonic acid (PFHxS) 8500 ng/L J IDA>UCL
WS-LC-0025 Perfluorononanoic acid (PFNA) 28 ng/L J IDA<LCL
16Q3FS7-1-SO-0 WS-LC-0025 6:2FTS 0.99 pg/kg  UJ TEMP>6C
WS-LC-0025  8:2FTS 2 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.28 ue/kg TEMP>6C
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.28 ug/kg LB<LOQ
WS-LC-0025 Perfluorodecanoic acid (PFDA) 0.062 pg/kg ) TEMP>6C
WS-LC-0025 Perfluorododecanoic acid (PFDoA) 0.3 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluoroheptanoic acid (PFHpA) 0.16 ug/kg ) TEMP>6C
WS-LC-0025 Perfluorohexanesulfonic acid (PFHxS) 2.5 pg/kg ) TEMP>6C
WS-LC-0025 Perfluorohexanoic acid (PFHxA) 0.61 ug/kg ) TEMP>6C
WS-LC-0025 Perfluorononanoic acid (PFNA) 0.3 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 3.7 pg/kg ) TEMP>6C
WS-LC-0025 Perfluorooctanoic acid (PFOA) 0.41 pg/kg ) TEMP>6C
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.2 pg/kg Ul TEMP>6C
WS-LC-0025 Perfluorotridecanoic Acid (PFTriA) 0.2 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluoroundecanoic acid (PFUNnA) 0.3 pg/kg Ul TEMP>6C
16Q3FSFS-1-GW-0 WS-LC-0025  6:2FTS 190 ng/L J IDA>UCL
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 1.4 ng/L EB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 1.4 ng/L LB<LOQ
16Q3H10-1-S0-0 WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 1.7 ug/kg U LB>LOQ
16Q3H16-1-GW-0 WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 5.5 ng/L U EB<LOQ
16Q3H16-1-S0O-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.16 ug/kg U LB<LOQ
16Q3H17-1-SO-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.18 ug/kg U LB<LOQ
WS-LC-0025 Perfluorododecanoic acid (PFDoA) 0.23 pg/kg ) IDA<LCL
WS-LC-0025 Perfluorotridecanoic Acid (PFTriA) 0.2 pg/kg Ul IDA<LCL
WS-LC-0025 Perfluoroundecanoic acid (PFUNnA) 0.16 pg/kg ) IDA<LCL
16Q3H18-1-GW-0 WS-LC-0025 6:2FTS 1500 ng/L J CCV>UCL
WS-LC-0025  6:2FTS 1500 ng/L J IDA>UCL
WS-LC-0025 8:2FTS 6 ng/L J LCS>UCL
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WS-LC-0025 8:2FTS 6 ng/L J LCS>UCL
WS-LC-0025 Perfluorohexanesulfonic acid (PFHxS) 1500 ng/L J IDA>UCL
16Q3H18-1-SO-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.16 ug/kg U LB<LOQ
16Q3H18-1-SO-1 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.16 ug/kg U LB<LOQ
16Q3H5-1-GW-0 WS-LC-0025 6:2FTS 1300 ng/L J IDA>UCL
16Q3H6-1-GW-0 WS-LC-0025 Perfluorodecanoic acid (PFDA) 1.2 ng/L U LB<LOQ
16Q3H6-1-S0-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.17 ug/kg U LB<LOQ
16Q3H8-1-GW-0 WS-LC-0025  8:2FTS 11 ng/L J LCS>UCL
WS-LC-0025 8:2FTS 11 ng/L J LCS>UCL
16Q3H8-1-GW-1 WS-LC-0025 8:2FTS 9.9 ng/L J LCS>UCL
WS-LC-0025  8:2FTS 9.9 ng/L J LCS>UCL
16Q3H8-1-S0-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.16 ug/kg U LB<LOQ
16Q30U3MW-02-GW-0 WS-LC-0025 6:2FTS 790 ng/L J IDA>UCL
WS-LC-0025 6:2FTS 790 ng/L J CCv>UCL
WS-LC-0025 8:2FTS 4.3 ng/L J LCS>UCL
WS-LC-0025 Perfluorohexanesulfonic acid (PFHxS) 2200 ng/L J IDA>UCL
WS-LC-0025 Perfluorohexanoic acid (PFHxA) 1500 ng/L J IDA>UCL
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 6400 ng/L J IDA>UCL
WS-LC-0025 Perfluorooctanoic acid (PFOA) 860 ng/L J IDA>UCL
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.65 ng/L EB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.65 ng/L LB<LOQ
16Q3SS044-1-GW-0 WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 2.6 ng/L LB<LOQ
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 2.6 ng/L EB<LOQ
16Q35S044-1-SO-0 WS-LC-0025 6:2FTS 1 ug/kg  UJ TEMP>6C
WS-LC-0025  8:2FTS 2 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.14 ug/kg  UJ LB<LOQ
WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.14 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluorodecanoic acid (PFDA) 0.2 pg/kg Ul TEMP>6C
WS-LC-0025  Perfluorododecanoic acid (PFDoA) 0.3 pg/kg UJ TEMP>6C
WS-LC-0025 Perfluoroheptanoic acid (PFHpA) 0.3 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluorohexanesulfonic acid (PFHxS)  0.79 pg/kg ) TEMP>6C
WS-LC-0025 Perfluorohexanoic acid (PFHxA) 0.2 ug/kg  UJ TEMP>6C
WS-LC-0025  Perfluorononanoic acid (PFNA) 0.3 pg/kg UJ TEMP>6C
WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 0.63 ug/kg ) TEMP>6C
WS-LC-0025 Perfluorooctanoic acid (PFOA) 1.7 ug/kg ) TEMP>6C
WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 0.2 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluorotridecanoic Acid (PFTriA) 0.2 ug/kg  UJ TEMP>6C
WS-LC-0025 Perfluoroundecanoic acid (PFUNnA) 0.3 ug/kg  UJ TEMP>6C
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APPENDIX B-1 — DATA QUALITY EVALUATION REPORT

Table B1-3. Validation Flags

Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

Final Final
Sample ID Method Analyte Result  Units Flag Reason

16Q355108-1-GW-0 WS-LC-0025 Perfluorooctanesulfonic acid (PFOS) 9.9 ng/L EB<LOQ

WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 3.6 ng/L EB<LOQ

WS-LC-0025 Perfluorotetradecanoic acid (PFTeA) 3.6 ng/L LB<LOQ
16Q355108-1-S0-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.15 ug/kg U LB<LOQ
16Q3UC35A-1-S0-0 WS-LC-0025 Perfluorobutanesulfonic acid (PFBS) 0.15 ug/ke U LB<LOQ
16Q4LF04SP-02-SP-0 WS-LC-0025 6:2FTS 56 ng/L J MS>UCL
16Q40U5SP-01-SP-0 WS-LC-0025 6:2FTS 9.7 ng/L J IDA>UCL
16Q40U5SP-02-SP-0 WS-LC-0025 6:2FTS 27 ng/L J IDA>UCL
16Q40U5SP-11-SP-0 WS-LC-0025 6:2FTS 930 ng/L J IDA>UCL
16Q4WCSW-02-SP-0 WS-LC-0025 6:2FTS 1200 ng/L J IDA>UCL
16Q4WCSW-02-SP-1 WS-LC-0025 6:2FTS 1100 ng/L J IDA>UCL
Notes:

ug/kg = microgram(s) per kilogram
ng/L = nanogram(s) per liter

>|CLinearRange = Result reported greater than initial calibration range

CCV<LCL = Continuing calibration verification recovery less than the lower control limit
CCV>UCL = Continuing calibration verification recovery greater than the upper control limit
EB<LOQ = Equipment blank concentration less than the limit of quantitation

EB>LOQ = Equipment blank concentration greater than the limit of quantitation

HTa>UCL = Analytical holding time criterion exceeded

HTp>UCL = Preparation holding time criterion exceeded

LB<LOQ = Laboratory blank concentration less than the limit of quantitation

LB>LOQ = Laboratory blank concentration greater than the limit of quantitation

LCS>UCL = Laboratory control sample recovery greater than the upper control limit
MS>UCL = Matrix spike recovery greater than the upper control limit

MSRPD = Matrix spike/matrix spike duplicate relative percent difference criterion exceeded
SD<LCL = Matrix spike duplicate recovery less than the lower control limit

SD>UCL = Matrix spike duplicate recovery greater than the upper control limit

IDA<LCL = Isotope dilution analyte recovery less than the lower control limit

IDA>UCL = Isotope dilution analyte recovery greater than the upper control limit

Temp>6C = Samples received outside of the temperature criterion

B1-16
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Attachment B1-1. Samples Associated with DQE
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

Sample ID Collection Date Sample Type Matrix
16Q2-SOEB-JB01 25-Jun-16 EB Water
16Q2-SOEB-JB02 25-Jun-16 EB Water
16Q2-SOEB-JB03 25-Jun-16 EB Water
16Q2-SOEB-JB04 30-Jun-16 EB Water
16Q2-SOEB-JB05 30-Jun-16 EB Water
16Q3-GWEB-JBO1 20-Jul-16 EB Water
16Q3-GWEB-JB02 23-Aug-16 EB Water
16Q3-GWEB-JB03 19-Aug-16 EB Water
16Q3-SDEB-JBO1 21-Jul-16 EB Water
16Q3-SOEB-JB06 25-Aug-16 EB Water
16Q3AT029-1-SO-1 15-Jul-16 FD Soil
16Q3AT052-1-GW-1 22-Aug-16 FD Groundwater
16Q3CCH-1-GW-1 11-Aug-16 FD Groundwater
16Q3CCH-1-S0O-1 07-Jul-16 FD Soil
16Q3CHD-3-SO-1 28-Jul-16 FD Soil
16Q3CHD-4-GW-1 03-Oct-16 FD Groundwater
16Q3CHD-SD01-SD-1 21-Jul-16 FD Sediment
16Q3CHD-SW01-SW-1 21-Jul-16 FD Surface water
16Q3FS4-1-GW-1 19-Sep-16 FD Groundwater
16Q3H18-1-50-1 23-Jul-16 FD Soil
16Q3H8-1-GW-1 16-Aug-16 FD Groundwater
16Q4WCSW-02-SP-1 22-Nov-16 FD Surface water
16Q2CFTA-1-SO-0 29-Jun-16 N Soil
16Q2CFTA-2-SO-0 22-Jun-16 N Soil
16Q2CFTA-3-SO-0 24-Jun-16 N Soil
16Q3AT029-1-GW-0 24-Aug-16 N Groundwater
16Q3AT029-1-SO-0 15-Jul-16 N Soail
16Q3AT052-1-GW-0 22-Aug-16 N Groundwater
16Q3AT052-1-SO-0 05-Jul-16 N Soil
16Q3CASTA-1-GW-0 11-Aug-16 N Groundwater
16Q3CASTA-1-S0-0 13-Jul-16 N Soil
16Q3CCH-1-GW-0 11-Aug-16 N Groundwater
16Q3CCH-1-S0O-0 07-Jul-16 N Soil

NG012017110SANC
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Attachment B1-1. Samples Associated with DQE
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

Sample ID Collection Date Sample Type Matrix
16Q3CFTA-1-GW-0 10-Aug-16 N Groundwater
16Q3CFTA-2-GW-0 08-Aug-16 N Groundwater
16Q3CFTA-3-GW-0 10-Aug-16 N Groundwater
16Q3CHD-1-GW-0 18-Aug-16 N Groundwater
16Q3CHD-2-GW-0 18-Aug-16 N Groundwater
16Q3CHD-3-GW-0 18-Aug-16 N Groundwater
16Q3CHD-3-S0O-0 28-Jul-16 N Soil
16Q3CHD-4-GW-0 03-Oct-16 N Groundwater
16Q3CHD-4-SO-0 30-Jul-16 N Soil
16Q3CHD-HA-1-S0-0 25-Aug-16 N Soil
16Q3CHD-HA-2-S0-0 25-Aug-16 N Soil
16Q3CHD-SD01-SD-0 21-Jul-16 N Sediment
16Q3CHD-SW01-SW-0 21-Jul-16 N Surface water
16Q3E3-1-GW-0 23-Aug-16 N Groundwater
16Q3E3-1-S0-0 12-Aug-16 N Soil
16Q3FASTA-1-GW-0 09-Aug-16 N Groundwater
16Q3FASTA-1-S0-0 11-Jul-16 N Soil
16Q3FP56-GW-0 24-Aug-16 N Groundwater
16Q3FS1-1-GW-0 15-Aug-16 N Groundwater
16Q3FS1-1-S0-0 20-Jul-16 N Soil
16Q3FS4-1-GW-0 19-Sep-16 N Groundwater
16Q3FS4-1-S0-0 06-Jul-16 N Soil
16Q3FS5-1-GW-0 22-Aug-16 N Groundwater
16Q3FS5-1-S0-0 12-Jul-16 N Soil
16Q3FS6-1-GW-0 12-Aug-16 N Groundwater
16Q3FS6-1-S0O-0 09-Aug-16 N Soail
16Q3FS7-1-GW-0 17-Aug-16 N Groundwater
16Q3FS7-1-S0-0 18-Jul-16 N Soil
16Q3FSFS-1-GW-0 19-Aug-16 N Groundwater
16Q3FSFS-1-SO-0 14-Jul-16 N Soil
16Q3H10-1-GW-0 17-Aug-16 N Groundwater
16Q3H10-1-S0-0 19-Jul-16 N Soil
16Q3H16-1-GW-0 12-Aug-16 N Groundwater
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Attachment B1-1. Samples Associated with DQE
Site Inspection Report for Aqueous Film Forming Foam Areas at Joint Base Elmendorf-Richardson, Alaska

Sample ID Collection Date Sample Type Matrix
16Q3H16-1-S0-0 26-Jul-16 N Soil
16Q3H17-1-GW-0 12-Aug-16 N Groundwater
16Q3H17-1-S0-0 27-Jul-16 N Soil
16Q3H18-1-GW-0 17-Aug-16 N Groundwater
16Q3H18-1-S0-0 23-Jul-16 N Soil
16Q3H5-1-GW-0 11-Aug-16 N Groundwater
16Q3H5-1-S0O-0 13-Jul-16 N Soil
16Q3H6-1-GW-0 16-Aug-16 N Groundwater
16Q3H6-1-SO-0 01-Aug-16 N Soil
16Q3H8-1-GW-0 16-Aug-16 N Groundwater
16Q3H8-1-S0-0 25-Jul-16 N Soil
16Q30U3MW-02-GW-0 23-Aug-16 N Groundwater
16Q30U5MW-39-GW-0 10-Aug-16 N Groundwater
16Q355044-1-GW-0 19-Aug-16 N Groundwater
16Q355044-1-S0O-0 09-Jul-16 N Soil
16Q3S5108-1-GW-0 22-Aug-16 N Groundwater
16Q355108-1-S0-0 11-Aug-16 N Soil
16Q3UC35A-1-GW-0 15-Aug-16 N Groundwater
16Q3UC35A-1-SO-0 03-Aug-16 N Soil
16Q4LF04SP-02-SP-0 22-Nov-16 N Groundwater
16Q40U5CP-02-SP-0 22-Nov-16 N Groundwater
16Q40U5SP-01-SP-0 22-Nov-16 N Groundwater
16Q40U5SP-02-SP-0 22-Nov-16 N Groundwater
16Q40U5SP-11-SP-0 22-Nov-16 N Groundwater
16Q4WCSW-02-SP-0 22-Nov-16 N Surface water

Notes:

EB = equipment blank
FD= field duplicate

N = primary sample
TB = trip blank
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/1/2016
CS Report Name ReportDate |8/14/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-19838-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

@ Yes O No O NA (Please explain.) Comments:

1.4C, no evidence of freezing so no data were qualified.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
O Yes O No @ NA (Please explain.) Comments:

Detections in the method blank.

The Continuous Calibration Verifications (CCV) and associated field samples have Isotope Dilution
Analyte (IDA) recoveries above the method recommended limit. Native analytes are in control for the
associated CCVs and the Laboratory Control Sample (LCS). Quantitation by isotope dilution generally
precludes any adverse effect on data quality due to elevated IDA recoveries. Samples were not re-analyzed
as the analytical holding time had expired upon evaluation of the data.

The injection times displayed in Chrome/TALS do not match the injection times listed on A8 instrument
printouts. The instrument printout listing the injection date and time can be found at the end of the run log
section.

Isotope dilution analytes (surrogates) reported outside of criteria.
c. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as estimated.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?
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@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

® Yes O No O NA (Please explain.) Comments:

All soil samples incrementally samples and dired prior to analysis.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes ® No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?

@ Yes O No O NA (Please explain.) Comments:

iii. If above PQL, what samples are affected?
Comments:

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

v. Data quality or usability affected? ( Please explain)
Comments:

All data are usable as reported.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:
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ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

@ Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
@ Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

O Yes @ No O NA (Please explain.) Comments:

These surrogates were out of control with a high recovery: 13C2 PFHxA (16Q2CFTA-3-S0-0), 13C4
PFOA (16Q2CFTA-3-S0-0), 13C4-PFHpA (16Q2CFTA-3-SO-0) for WS-LC-0025.

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

® Yes O No O NA (Please explain.) Comments:
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For high recoveries, associated detected results were flagged "J".

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

Some data qualified as estimated.
d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

O Yes O No @ NA (Please explain.) Comments:

No FD reported in this sample delivery group.

ii. Submitted blind to lab?

O Yes O No @ NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

O Yes O No @ NA (Please explain.) Comments:
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iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No ® NA (Please explain.) Comments:

f. Decontamination or Equipment Blank (if applicable)

@ Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

No samples affected by equipment blank detections.

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/1/2016
CS Report Name ReportDate |8/23/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-19974-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

@ Yes O No O NA (Please explain.) Comments:

2.6C

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
® Yes O No O NA (Please explain.) Comments:

LCS recovery exceedances.
MS/MSD exceedances.

The injection times displayed in Chrome/TALS do not match the injection times listed on A8 instrument
printouts. The instrument printout listing the injection date and time can be found at the end of the run log
section.

Perfluoroctanoic acid was above the calibration range in sample 16Q2CFTA-1-SO-0 (320-19974-1). The
sample was analyzed at a dilution outside of analytical holding time.

Reanalysis of the following samples was performed outside of the analytical holding time due to the ICV
being out of control for M2-6:2FTS and M2-8:2FTS on the previous run.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data quailified as estimated.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?
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O Yes @ No O NA (Please explain.) Comments:

Perfluorooctanesulfonic acid reported outside of holding time by one day in soil sample 16Q2CFTA-1-SO-
0. Associated detected result was qualified as estimated and flagged "J".

c. All soils reported on a dry weight basis?

® Yes O No O NA (Please explain.) Comments:

All soil samples were incrementally sampled and dried prior to analysis.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes ® No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:
Some data quailified as estimated.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?

® Yes O No O NA (Please explain.) Comments:

iii. If above PQL, what samples are affected?
Comments:

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

v. Data quality or usability affected? ( Please explain)
Comments:

All data are usable as reported.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per S\W846)

@ Yes O No O NA (Please explain.) Comments:
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ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

O Yes @ No O NA (Please explain.) Comments:

Recovery of Perfluorooctanoic acid (PFOA) was above the upper control limit for Method WS-LC-0025.

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
@ Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

16Q2CFTA-1-S0-0

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

@ Yes O No O NA (Please explain.) Comments:

For high recoveries, associated detects were flagged "J".

vii. Data quality or usability affected? (Please explain)
Comments:

Some data quailified as estimated.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

@ Yes O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:
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No surrogate exceedances.

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

O Yes O No @ NA (Please explain.) Comments:

A FD was not reported in this sample delivery group.

ii. Submitted blind to lab?

O Yes O No @ NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

O Yes O No @ NA (Please explain.) Comments:
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iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No ® NA (Please explain.) Comments:

f. Decontamination or Equipment Blank (if applicable)

@ Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

No samples affected be equipment blank detections.

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

@ Yes O No O NA (Please explain.) Comments:

Matrix:

These samples were flagged for Matrix spike duplicate recovery criteria greater than the upper control
limit:

Perfluorobutanesulfonic acid (PFBS) (16Q2CFTA-1-SO-0, %R = 157 LCL=50 UCL=150) for WS-LC-
0025. Associated detected result qualified as estimated and flagged "J".

These samples were flagged for Matrix spike duplicate recovery criteria less than the lower control limit:
6:2FTS (16Q2CFTA-1-SO-0, %R = 40 LCL=60 UCL=140), Perfluorooctanesulfonic acid (PFOS)
(16Q2CFTA-1-SO-0, %R = -505 LCL=60 UCL=140) for WS-LC-0025. Associated detected results
qualified as estimated and flagged "J".

These samples were flagged for Matrix spike recovery greater than the upper control limit:

6:2FTS (16Q2CFTA-1-SO-0, %R = 157 LCL=60 UCL=140), Perfluorobutanesulfonic acid (PFBS)
(16Q2CFTA-1-S0O-0, %R = 154 LCL=50 UCL=150), Perfluorooctanesulfonic acid (PFOS)
(16Q2CFTA-1-SO-0, %R = 294 LCL=60 UCL=140), Perfluorooctanoic acid (PFOA) (16Q2CFTA-1-
SO-0, %R = 151 LCL=60 UCL=140) for WS-LC-0025. Associated detected results qualified as
estimated and flagged "J".
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/1/2016
CS Report Name ReportDate |8/25/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-20106-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

@ Yes O No O NA (Please explain.) Comments:

3.5C

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?

® Yes O No O NA (Please explain.) Comments:
Method blank detections.

The injection times displayed in chrom/TALS do not match the injection times listed on A8 instrument
printouts. The instrument printout listing the injection times can be found at the end of the run log section.

MS receovery exceedances.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as estimated.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

® Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?
@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?
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@ Yes O No O NA (Please explain.) Comments:

All samples were incrementally sampled and dried prior to analysis.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes ® No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

Perfluorobutanesulfonic acid was detected below the LOQ in a method blank.

iii. If above PQL, what samples are affected?
Comments:

16Q3AT052-1-SO-0, 16Q3CCH-1-SO-1, 16Q3CCH-1-SO-0, 16Q3FS4-1-SO-0

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

@ Yes O No O NA (Please explain.) Comments:

Associated sample results less than five times the blank concentration were flagged "U".

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.
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iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

® Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
@ Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

@ Yes O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:
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d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
(R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

® Yes O No O NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:
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No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

No samples affected by equipment blank detections.

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

@ Yes O No O NA (Please explain.) Comments:

Matrix:

These samples were flagged for Matrix spike duplicate recovery criteria greater than the upper control
limit:

6:2FTS (16Q3CCH-1-S0-0, %R = 158 LCL=60 UCL=140) for WS-LC-0025. Associated detected
result was qualified as estimated and flagged "J".
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/1/2016
CS Report Name ReportDate |8/25/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-20204-2
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

O Yes @ No O NA (Please explain.) Comments:

Samples 16Q35S044-1-S0O-0 and 16Q3FASTA-1-SO-0 received at 7.4C. Associated detected results were
flagged "J" and nondetected results were flagged "UJ".

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
Some data qualified as estimated.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
@ Yes O No O NA (Please explain.) Comments:

Method blank detections.

The injection times displayed in chrom/TALS do not match the injection times listed on A8 instrument
printouts. The instrument printout listing the injection times can be found at the end of the run log section.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as estimated.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

@ Yes O No O NA (Please explain.) Comments:

Soil samples were incrementally sampled and dried prior to analysis.
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d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

® Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

Perfluorobutanesulfonic acid was detected below the LOQ in a method blank.

iii. If above PQL, what samples are affected?
Comments:

16Q3SS044-1-SO-0, 16Q3FASTA-1-SO-0
iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

® Yes O No O NA (Please explain.) Comments:

Associated sample result less than five times the blank concentration was flagged "U" due to blank
contamination; ultimately the "U" flag became a "UJ" flag due to the temperature exceedance.

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)
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@ Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
® Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

c. Surrogates - Organics Only
I. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

® Yes O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
I. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)
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O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

O Yes O No @ NA (Please explain.) Comments:

A FD was not reported in this sample delivery group.

ii. Submitted blind to lab?

O Yes O No @ NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

O Yes O No @ NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:

f. Decontamination or Equipment Blank (if applicable)
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@ Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

No samples affected by equipment blank detections.

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/1/2016
CS Report Name ReportDate |8/25/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-20273-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

@ Yes O No O NA (Please explain.) Comments:

5.8C

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
@ Yes O No O NA (Please explain.) Comments:

Method blank detections.

The injection times displayed in chrom/TALS do not match the injection times listed on A8 instrument
printouts. The instrument printout listing the injection times can be found at the end of the run log section.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as not detected.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

@ Yes O No O NA (Please explain.) Comments:

Soil samples were incrementally sampled and dried prior to analysis.
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d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

® Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

Perfluorotetradecanoic acid detected less than the LOQ in a method blank.

iii. If above PQL, what samples are affected?
Comments:

16Q3CASTA-1-SO-0
iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

® Yes O No O NA (Please explain.) Comments:

Associated sample result less than five times the blank concentration was flagged "U".

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)
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@ Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
® Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

c. Surrogates - Organics Only
I. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

® Yes O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
I. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)
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O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

O Yes O No @ NA (Please explain.) Comments:

A FD was not reported in this sample delivery group.

ii. Submitted blind to lab?

O Yes O No @ NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

O Yes O No @ NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:

f. Decontamination or Equipment Blank (if applicable)
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@ Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

No samples affected by equipment blank contamination.

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/1/2016
CS Report Name ReportDate |8/30/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-20315-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

O Yes @ No O NA (Please explain.) Comments:

6.3C All results for soil samples 16Q3FS7-1-SO-0, 16Q3AT029-1-SO-1 and 16Q3AT029-1-SO-0 were
qualified as estimated; detected results were flagged "J" and nondetected results were flagged "UJ".

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
Some data qualified as estimated.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
@ Yes O No O NA (Please explain.) Comments:

The injection times displayed in chrom/TALS do not match the injection times listed on A8 instrument
printouts. The instrument printout listing the injection times can be found at the end of the run log section.

Method blank detections.

Matrix spike exceedances.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as estimated.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

® Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?
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@ Yes O No O NA (Please explain.) Comments:

Soil samples were incrementally sampled and dried prior to analysis.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes ® No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

Perfluorobutanesulfonic acid detected less than the LOQ in a method blank.

iii. If above PQL, what samples are affected?
Comments:

16Q3FS7-1-S0O-0, 16Q3AT029-1-SO-1, 16Q3AT029-1-SO-0

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

@ Yes O No O NA (Please explain.) Comments:

Associated results less than five times the blank concentration were flagged "U".

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.
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iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

® Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
@ Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

@ Yes O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:
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d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
(R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

® Yes O No O NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:
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No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

No samples affected by equipment blank detections.

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

@ Yes O No O NA (Please explain.) Comments:

Matrix:

These samples were flagged for Matrix spike recovery greater than the upper control limit:
Perfluorobutanesulfonic acid (PFBS) (16Q3AT029-1-SO-1, %R = 151 LCL=50 UCL=150),
Perfluorooctanoic acid (PFOA) (16Q3AT029-1-SO-1, %R = 147 LCL=60 UCL=140) for WS-LC-
0025. Associated detected results were qualified as estimated and flagged "J".
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/1/2016
CS Report Name ReportDate |9/15/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-20457-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

@ Yes O No O NA (Please explain.) Comments:

3.2C

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
® Yes O No O NA (Please explain.) Comments:

Method blank detections.
LCS exceedances.
MS exceedances.

The injection times displayed in chrom/TALS do not match the injection times listed on A8 instrument
printouts. The instrument printout listing the injection times can be found at the end of the run log section.

Preparation batch 119400 was extracted with a duplicate instead of a Matrix Spike Duplicate. The parent

sample was
re-extracted with a Matrix Spike / Matrix Spike Duplicate in preparation batch 119881. Both sets of data

were reported.
¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualifed as estimated.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?
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@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

® Yes O No O NA (Please explain.) Comments:

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes ® No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

Perfluorobutanesulfonic acid was detected less than the LOQ and Perfluorooctanesulfonic acid was
detected greater than the LOQ, in a method blank.

iii. If above PQL, what samples are affected?
Comments:

16Q3CHD-SD01-SD-1, 16Q3CHD-SD01-SD-0

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
@ Yes O No O NA (Please explain.) Comments:

Associated sample results less than five times the blank concentrations were flagged "U".

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.
b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:
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ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

@ Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
@ Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

@ Yes O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

Version 2.7 Page 4 of 6 01/10



iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

® Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

® Yes O No O NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

@ Yes O No O NA (Please explain.) Comments:
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iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:

No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)

@ Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

No samples affected by equipment blank detections.

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

@ Yes O No O NA (Please explain.) Comments:

Matrix;

These samples were flagged for Matrix spike duplicate recovery criteria less than the lower control limit:
Perfluorobutanesulfonic acid (PFBS) (16Q3CHD-SW01-SW-0, %R = 0 LCL=50 UCL=150),
Perfluorodecanoic acid (PFDA) (16Q3CHD-SW01-SW-0, %R = 0 LCL=60 UCL=140),
Perfluoroheptanoic acid (PFHpA) (16Q3CHD-SW01-SW-0, %R = 0 LCL=60 UCL=140),
Perfluorohexanesulfonic acid (PFHxS) (16Q3CHD-SW01-SW-0, %R = 55 LCL=60 UCL=140),
Perfluorohexanoic acid (PFHxA) (16Q3CHD-SW01-SW-0, %R = 0 LCL=60 UCL=140),
Perfluorononanoic acid (PFNA) (16Q3CHD-SWO01-SW-0, %R = 0 LCL=60 UCL=140),
Perfluorooctanoic acid (PFOA) (16Q3CHD-SW01-SW-0, %R = 0 LCL=60 UCL=140),
Perfluorotetradecanoic acid (PFTeA) (16Q3CHD-SW01-SW-0, %R = 0 LCL=50 UCL=150),
Perfluorotridecanoic Acid (PFTriA) (16Q3CHD-SWO01-SW-0, %R = 0 LCL=50 UCL=150),
Perfluoroundecanoic acid (PFUNnA) (16Q3CHD-SW01-SW-0, %R = 0 LCL=60 UCL=140) for WS-
LC-0025. Associated detected results were qualified as estimated and flagged "J", associated nondetected
results were qualified as estimated and flagged "UJ".
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/1/2016
CS Report Name ReportDate 9/1/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-20458-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

@ Yes O No O NA (Please explain.) Comments:

2.6C

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
@ Yes O No O NA (Please explain.) Comments:

The injection times displayed in chrom/TALS do not match the injection times listed on A8 instrument
printouts. The instrument printout listing the injection times can be found at the end of the run log section.

Method blank detections.

Isotope dilution analytes (surrogate) exceedances.

Data reported above calibration range.

¢. Were all corrective actions documented?

® Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as estimated.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?
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® Yes O No O NA (Please explain.) Comments:

Soil samples were incrementally sampled and dried prior to analysis.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

Perfluorobutanesulfonic acid detected less than the LOQ and Perfluorooctanesulfonic acid detected
greater than the LOQ in a method blank.

iii. If above PQL, what samples are affected?
Comments:

16Q3H18-1-S0O-0, 16Q3H18-1-SO-1, 16Q3H10-1-SO-0

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

® Yes O No O NA (Please explain.) Comments:

Associated sample results less than five times the blank concentrations were flagged "U".

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.
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iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

® Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
@ Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

O Yes @ No O NA (Please explain.) Comments:

These surrogates were out of control with high recovery: M2-8:2FTS (16Q3FS1-1-SO-0DL) for WS-LC-
0025.

These surrogates were out of control with low recovery: 13C5 PFNA (16Q3FS1-1-SO-0) for WS-LC-0025.

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

® Yes O No O NA (Please explain.) Comments:

For both low and high recoveries, associated detected results were flagged "J".

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:
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Some data qualified as estimated.

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
I. One field duplicate submitted per matrix, analysis and 10 project samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

@ Yes O No O NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)
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O Yes O No @ NA (Please explain.) Comments:

No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

No samples affected by equipment blank detections.

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

@ Yes O No O NA (Please explain.) Comments:

Perfluorooctanesulfonic acid was reported greater than calibration range in sample 16Q3FS1-1-SO-0. The
detected result was qualified as estimated and flagged "J".

Version 2.7 Page 6 of 6 01/10



Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/1/2016
CS Report Name ReportDate |9/13/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-20594-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

O Yes @ No O NA (Please explain.) Comments:

1.3C, there was no evidence of freezing so no data were qualified.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?

Version 2.7 Page 1 of 6 01/10



@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
® Yes O No O NA (Please explain.) Comments:
MS/MSD exceedances.
Isotope diltuion analyte (surrogate) recovery exceedances.

The injection times displayed in the LIM system do not match the injection times listed on the instrument
printout. The instrument printout listing the injection times can be found at the end of the run log section

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as estimated.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

® Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?
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@ Yes O No O NA (Please explain.) Comments:

Soil samples were increnentally sampled and dried prior to analysis.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes ® No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

Perfluorobutanesulfonic acid was detected less than the LOQ in a method blank.

iii. If above PQL, what samples are affected?
Comments:

16Q3H17-1-SO-0, 16Q3H16-1-SO-0, 16Q3CHD-3-SO-0, 16Q3H8-1-SO-0, 16Q3CHD-3-SO-1

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

@ Yes O No O NA (Please explain.) Comments:

Associated sample results less than five times the blank concentraion were flagged "U".

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.
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iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

® Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
@ Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

O Yes @ No O NA (Please explain.) Comments:

These surrogates were out of control with low recovery: 13C2 PFDA (16Q3CHD-3-SO-1), 13C2 PFDoA
(16Q3CHD-3-S0O-1), 13C2 PFDoA (16Q3H17-1-S0O-0), 13C2 PFUNA (16Q3CHD-3-SO-1), 13C2 PFUnA
(16Q3H17-1-SO-0). for WS-LC-0025.

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

® Yes O No O NA (Please explain.) Comments:

For low recoveries, associated detected results were flagged "J" and non-detects were flagged "UJ".

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

Some data qualified as estimated.

Version 2.7 Page 4 of 6 01/10



d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
(R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

® Yes O No O NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:
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No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

No samples affected by equipment blank detections.

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/1/2016
CS Report Name ReportDate |9/15/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-20755-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

@ Yes O No O NA (Please explain.) Comments:

3.4C

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
@ Yes O No O NA (Please explain.) Comments:

Method blank detections.

The injection times displayed in chrom/TALS do not match the injection times listed on A8 instrument
printouts. The instrument printout listing the injection times can be found at the end of the run log section.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as not detected.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

@ Yes O No O NA (Please explain.) Comments:

Soil samples were incrementally sampled and dried prior to analysis.
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d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

® Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

Perfluorobutanesulfonic acid was detected less than the LOQ in a method blank.

iii. If above PQL, what samples are affected?
Comments:

16Q3CHD-4-S0-0, 16Q3UC35A-1-S0O-0, 16Q3H6-1-SO-0
iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

® Yes O No O NA (Please explain.) Comments:

Associated sample results less than five times the blank concentration were flagged "U".

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)
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@ Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
® Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

c. Surrogates - Organics Only
I. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

® Yes O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
I. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)
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O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

O Yes O No @ NA (Please explain.) Comments:

A FD was not reported in this sample delivery group.

ii. Submitted blind to lab?

O Yes O No @ NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

O Yes O No @ NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:

f. Decontamination or Equipment Blank (if applicable)
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@ Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

No samples were affected by equipment blank detections.

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/1/2016
CS Report Name ReportDate 9/20/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-20909-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

@ Yes O No O NA (Please explain.) Comments:

2.7C, 3.2C

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?

® Yes O No O NA (Please explain.) Comments:
Method blank detections.

The injection times displayed in chrom/TALS do not match the injection times listed on A8 instrument
printouts. The instrument printout listing the injection times can be found at the end of the run log section.

Isotope diltuion analytes (surrogate) recovery exceedances.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as estimated or not detected.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

® Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?
@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?
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@ Yes O No O NA (Please explain.) Comments:

Soil samples were incrementally sampled and dried prior to analysis.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes ® No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

Perfluorobutanesulfonic acid was detected less than the LOQ in a method blank.

iii. If above PQL, what samples are affected?
Comments:

16Q3SS108-1-SO-0, 16Q3FS6-1-SO-0

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

@ Yes O No O NA (Please explain.) Comments:

Associated results less than five times the blank concentration were flagged "U".

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.
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iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

® Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
@ Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

O Yes @ No O NA (Please explain.) Comments:

These surrogates were out of control with high recovery: 13C4 PFOA (16Q3FASTA-1-GW-0), 13C4
PFOS (16Q3FASTA-1-GW-0), 1802 PFHXS (16Q3FASTA-1-GW-0), M2-6:2FTS (16Q3FASTA-1-GW-
0), M2-6:2FTS (16Q3CASTA-1-GW-0), M2-6:2FTS (16Q3CCH-1-GW-0), M2-6:2FTS (16Q3CCH-1-
GW-1), M2-6:2FTS (16Q3CFTA-2-GW-0), M2-6:2FTS (16Q3H5-1-GW-0) for WS-LC-0025.
iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

® Yes O No O NA (Please explain.) Comments:

For high recoveries, associated detected results were flagged "J".

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:
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Some data qualified as estimated.

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
I. One field duplicate submitted per matrix, analysis and 10 project samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

@ Yes O No O NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)
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O Yes O No @ NA (Please explain.) Comments:
No field duplicate Relative Percent Difference exceedences.
f. Decontamination or Equipment Blank (if applicable)
® Yes O No O NA (Please explain.) Comments:
i. All results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

Perfluorooctanesulfonic acid, Perfluorooctanoic acid and Perfluorotetradecanoic acid detected less than

the LOQ in the EBs.

ii. If above PQL, what samples are affected?

16Q3CCH-1-GW-0, 16Q3CFTA-1-GW-0, 16Q3CFTA-3-GW-0

iii. Data quality or usability affected? (Please explain.)

Associated results less than five times the blank concentration were qualified as not detected and flagged

"U".

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

a. Defined and appropriate?

O Yes O No @ NA (Please explain.)

Comments:

No other flags applied.
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/1/2016
CS Report Name ReportDate 9/6/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-20970-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

O Yes @ No O NA (Please explain.) Comments:

1.6C, there was no evidence of freezing so no data were qualified.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
@ Yes O No O NA (Please explain.) Comments:

The injection times displayed in chrom/TALS do not match the injection times listed on A8 instrument
printouts. The instrument printout listing the injection times can be found at the end of the run log section.

Method blank detections.

Isotope diltuion analyte (surrogate) recovery exceedances.

MS/MSD exceedances.

¢. Were all corrective actions documented?

® Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as estimated or not detected.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?
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O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

Perfluorobutanesulfonic acid was detected less than the LOQ in a method blank.

iii. If above PQL, what samples are affected?
Comments:

16Q3FS6-1-GW-0

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

® Yes O No O NA (Please explain.) Comments:

Associated sample result less than five times the blank was flagged "U".

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per S\W846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.
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iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

® Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
@ Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

O Yes @ No O NA (Please explain.) Comments:

These surrogates were out of control with high recovery: 13C4 PFOS (16Q3FS1-1-GW-0), 1802 PFHxS
(16Q3FS1-1-GW-0) for WS-LC-0025.
iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

@ Yes O No O NA (Please explain.) Comments:

For high recoveries, associated detected results were flagged "J".

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

Some data qualified as estimated.
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d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

O Yes O No @ NA (Please explain.) Comments:

A FD was not reported in this sample delivery group.
ii. Submitted blind to lab?

O Yes O No @ NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
(R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

O Yes O No @ NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:
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f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

Perfluorotetradecanoic acid and Perfluorobutanesulfonic acid were detected less than the LOQ in the
EBs.

ii. If above PQL, what samples are affected?

16Q3H16-1-GW-0, 16Q3FS6-1-GW-0
iii. Data quality or usability affected? (Please explain.)

Associated sample results less than five times the blank were qualified as not detected and flagged "U".

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

@ Yes O No O NA (Please explain.) Comments:
Matrix:

These samples were flagged for Matrix spike duplicate recovery criteria greater than the upper control
limit:

Perfluorooctanesulfonic acid (PFOS) (16Q3FS6-1-GW-0, %R = 261 LCL=60 UCL=140) for WS-LC-
0025. Associated detected result was qualified as estimated and flagged "J".

These samples were flagged for Matrix spike recovery greater than the upper control limit:
Perfluorobutanesulfonic acid (PFBS) (16Q3FS6-1-GW-0, %R = 167 LCL=50 UCL=150),
Perfluorohexanoic acid (PFHxA) (16Q3FS6-1-GW-0, %R = 142 LCL=60 UCL=140),
Perfluorooctanesulfonic acid (PFOS) (16Q3FS6-1-GW-0, %R = 330 LCL=60 UCL=140),
Perfluorooctanoic acid (PFOA) (16Q3FS6-1-GW-0, %R = 152 LCL=60 UCL=140),
Perfluorotridecanoic Acid (PFTriA) (16Q3FS6-1-GW-0, %R = 176 LCL=50 UCL=150) for WS-LC-
0025. Associated detected results were qualified as estimated and flagged "J".
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/1/2016
CS Report Name ReportDate |9/13/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-20973-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

@ Yes O No O NA (Please explain.) Comments:

4.5C

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
@ Yes O No O NA (Please explain.) Comments:

Method blank detections.

The injection times displayed in the LIM system do not match the injection times listed on the instrument
printout. The instrument printout listing the injection times can be found at the end of the run log section.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as not detected.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

@ Yes O No O NA (Please explain.) Comments:

Soil samples were incrementally sampled and dried prior to analysis.
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d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

® Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

Perfluorobutanesulfonic acid was detected less than the LOQ in a method blank.

iii. If above PQL, what samples are affected?
Comments:

16Q3E3-1-S0O-0
iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

® Yes O No O NA (Please explain.) Comments:

Associated result less than five times the blank concentration was flagged "U".

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)
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@ Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
® Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

c. Surrogates - Organics Only
I. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

® Yes O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
I. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)
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O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

O Yes O No @ NA (Please explain.) Comments:

A FD was not reported in this sample delivery group.

ii. Submitted blind to lab?

O Yes O No @ NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

O Yes O No @ NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:

f. Decontamination or Equipment Blank (if applicable)
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@ Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

No samples affected by equipment blank detections.

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/1/2016
CS Report Name ReportDate |9/27/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-21097-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

@ Yes O No O NA (Please explain.) Comments:

3.1C

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
@ Yes O No O NA (Please explain.) Comments:

The injection times displayed in chrom/TALS do not match the injection times listed on A8 instrument
printouts. The instrument printout listing the injection times can be found at the end of the run log section.

Method blank detections.
LCS recovery exceedances.
CCV recovery exceedances.

Isotope dilution analyte (surrogate) recovery exceedances.
¢. Were all corrective actions documented?

® Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as estimated or not detected.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

® Yes O No O NA (Please explain.) Comments:
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c. All soils reported on a dry weight basis?

O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.
d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?
O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

Perfluorodecanoic acid and Perfluorododecanoic acid detected less than the LOQ in a method blank.

iii. If above PQL, what samples are affected?
Comments:

16Q3H6-1-GW-0, 16Q3CHD-2-GW-0
iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

@ Yes O No O NA (Please explain.) Comments:

Associated sample results less than five times the blank were flagged "U".

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.
b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?
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@ Yes O No O NA (Please explain.) Comments:

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

O Yes @ No O NA (Please explain.) Comments:

Recovery of 8:2FTS was greater than the upper control limit for Method WS-LC-0025.

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
@ Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

16Q3H8-1-GW-1, 16Q3H8-1-GW-0, 16Q3FS7-1-GW-0, 16Q3H18-1-GW-0

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

® Yes O No O NA (Please explain.) Comments:

For high recoveries, associated detects were flagged "J".

vii. Data quality or usability affected? (Please explain)
Comments:

Some data qualified as estimated.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

O Yes @ No O NA (Please explain.) Comments:

These surrogates were out of control with low recovery: 13C5 PFNA (16Q3FS7-1-GW-0).

These surrogates were out of control with high recovery: 1802 PFHxS (16Q3FS7-1-GW-0), 1802 PFHxS
(16Q3H18-1-GW-0), M2-6:2FTS (16Q3CHD-1-GW-0), M2-6:2FTS (16Q3FS7-1-GW-0), M2-6:2FTS
(16Q3H18-1-GW-0) for WS-LC-0025.
iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

@ Yes O No O NA (Please explain.) Comments:
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For low and high recoveries, associated detected results were flagged "J" .

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

Some data qualified as estimated.
d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

No data affected.

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

® Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

® Yes O No O NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

@ Yes O No O NA (Please explain.) Comments:
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iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No ® NA (Please explain.)

Comments:

No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)

@ Yes O No O NA (Please explain.)

Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.)

No samples affected by equipment blank detections.

ii. If above PQL, what samples are affected?

Comments:

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

a. Defined and appropriate?

@ Yes O No O NA (Please explain.)

Calibration:

Comments:

These samples were flagged for Continuing calibration recovery greater than the upper control limit:
6:2FTS (16Q3FS7-1-GW-0, 6:2FTS %D +26.9 vs. 25), 6:2FTS (16Q3H18-1-GW-0, 6:2FTS %D +26.9 vs.
25) for WS-LC-0025. The associated detected results were qualified as estimated and flagged "J".
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/2/2016
CS Report Name ReportDate |10/5/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-21190-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

O Yes @ No O NA (Please explain.) Comments:

1.0C, there was no evidence of freezing so no data were qualified.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
® Yes O No O NA (Please explain.) Comments:
Method blank detections.
LCS, CCV and isotope dilution analyte (surrogate) recovery exceedances.

The injection times displayed in chrom/TALS do not match the injection times listed on A8 instrument
printouts. The instrument printout listing the injection times can be found at the end of the run log section.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as estimated or not detected.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

® Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?
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O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes ® No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

Perfluorotetradecanoic acid and Perfluorobutanesulfonic acid were detected less than the LOQ in a
method blank.

iii. If above PQL, what samples are affected?
Comments:

16Q3AT052-1-GW-0, 16Q3AT052-1-GW-1, 16Q3E3-1-GW-0, 16Q3FS5-1-GW-0, 16Q30U3MW-02-
GW-0, 16Q3SS044-1-GW-0, 16Q3SS108-1-GW-0

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

@ Yes O No O NA (Please explain.) Comments:

Associated sample results less than five times the blank concentrations were flagged "U".

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

@ Yes O No O NA (Please explain.) Comments:
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iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

O Yes @ No O NA (Please explain.) Comments:

Recovery of 8:2FTS was above the upper control limit for Method WS-LC-0025.

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
@ Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

16Q30U3MW-02-GW-0

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

@ Yes O No O NA (Please explain.) Comments:

For high recoveries, associated detect was flagged "J".

vii. Data quality or usability affected? (Please explain)
Comments:

Some data qualified as estimated.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

O Yes ® No O NA (Please explain.) Comments:

These surrogates were out of control with high recovery: 13C2 PFHXA (16Q30U3MW-02-GW-0), 13C4

PFOA (16Q30U3MW-02-GW-0), 13C4 PFOS (16Q30U3MW-02-GW-0), 1802 PFHXS (16Q30U3MW-

02-GW-0), M2-6:2FTS (16Q3FSFS-1-GW-0), M2-6:2FTS (16Q30U3MW-02-GW-0) for WS-LC-0025.
iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

@ Yes O No O NA (Please explain.) Comments:

For high recoveries, associated detected results were flagged "J".
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iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

Some data qualified as estimated.

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

® Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

® Yes O No O NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

@ Yes O No O NA (Please explain.) Comments:
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iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:

No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)

@ Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

Perfluorobutanesulfonic acid, Perfluorohexanesulfonic acid, Perfluorooctanesulfonic acid,
Perfluorooctanoic acid and Perfluorotetradecanoic acid were detected less than the LOQ in the EBs.

ii. If above PQL, what samples are affected?

16Q3AT052-1-GW-0, 16Q3AT052-1-GW-1, 16Q3E3-1-GW-0, 16Q3FS5-1-GW-0, 16Q3FSFS-1-GW-0,
16Q30U3MW-02-GW-0, 16Q3SS044-1-GW-0, 16Q3SS108-1-GW-0

iii. Data quality or usability affected? (Please explain.)

Associated sample results less than five times the blank concentrations were qualified as not detected and
flagged "U".

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

@ Yes O No O NA (Please explain.) Comments:

Calibration:

These samples were flagged for Continuing calibration recovery greater than the upper control limit:
6:2FTS (16Q3FSFS-1-GW-0, 6:2FTS %D +147 vs. 25), 6:2FTS (16Q30U3MW-02-GW-0, 6:2FTS %D
+147 vs. 25) for WS-LC-0025. Associated detected result was qualified as estimated and flagged "J".

These samples were flagged for Continuing calibration recovery less than the lower control limit:
6:2FTS (16Q3E3-1-GW-0, 6:2FTS %D -67.1 vs. 25) for WS-LC-0025. Associated nondetected result was
qualified as estimated and flagged "UJ".

Matrix:

These samples were flagged for Matrix spike recovery greater than the upper control limit:
Perfluorotetradecanoic acid (PFTeA) (16Q3E3-1-GW-0, %R = 156 LCL=50 UCL=150) for WS-LC-
0025. Associated detected result was qualified as estimated and flagged "J".

These samples were flagged for Matrix spike RPD criteria exceeded:

Perfluorotetradecanoic acid (PFTeA) (16Q3E3-1-GW-0, MSRPD = 45.43 Limit =30) for WS-LC-0025.
Associated detected result was qualified as estimated and flagged "J".
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/2/2016
CS Report Name ReportDate |10/4/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-21252-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

O Yes @ No O NA (Please explain.) Comments:

1.6C, 2.0C, 2.8C, 4.5C One cooler less than 2C, no evidence of freezing so no data were qualified.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
@ Yes O No O NA (Please explain.) Comments:

The injection times displayed in chrom/TALS do not match the injection times listed on A8 instrument
printouts. The instrument printout listing the injection times can be found at the end of the run log section.

Method blank detections.

Isotope dilution analyte (surrogate) recovery exceedances.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as not detected or estimated.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

® Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?
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@ Yes O No O NA (Please explain.) Comments:

Soil samples were incrementally sampled and dried prior to analysis.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes ® No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

Perfluorotetradecanoic acid and Perfluorobutanesulfonic acid were detected less than the LOQ in the
method blanks.

iii. If above PQL, what samples are affected?
Comments:

16Q3AT029-1-GW-0, 16Q3CHD-HA-1-SO-0, 16Q3CHD-HA-2-SO-0, 16Q3FP56-GW-0

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

@ Yes O No O NA (Please explain.) Comments:

Associated results less than five times the blank concentrations were flagged "U".

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.
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iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

® Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
@ Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

O Yes @ No O NA (Please explain.) Comments:

These surrogates were out of control with high recovery: M2-6:2FTS (16Q3CHD-HA-1-SO-0), M2-
6:2FTS (16Q3CHD-HA-2-S0O-0), M2-6:2FTS (16Q3FP56-GW-0), M2-8:2FTS (16Q3CHD-HA-1-SO-0),
M2-8:2FTS (16Q3CHD-HA-2-SO-0) for WS-LC-0025.

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

® Yes O No O NA (Please explain.) Comments:

For high recoveries, associated detected results were flagged "J".

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

Some data qualified as estimated.
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d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

O Yes O No @ NA (Please explain.) Comments:

A FD was not reported in this sample delivery group.
ii. Submitted blind to lab?

O Yes O No @ NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
(R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

O Yes O No @ NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:
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f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

Perfluorobutanesulfonic acid, Perfluorooctanesulfonic acid and Perfluorotetradecanoic acid were detected
less than five times the LOQ in the EBs.

ii. If above PQL, what samples are affected?

16Q3AT029-1-GW-0, 16Q3FP56-GW-0
iii. Data quality or usability affected? (Please explain.)

Associated results less than five times the blank concentrations were qualified as not detected and flagged
"U".

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/2/2016
CS Report Name ReportDate |10/4/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-22046-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

@ Yes O No O NA (Please explain.) Comments:

2.8C

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
® Yes O No O NA (Please explain.) Comments:
Method blank detections.
¢. Were all corrective actions documented?
@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

All data are usable as reported.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

® Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the
project?
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O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes ® No O NA (Please explain.) Comments:

Perfluorotetradecanoic acid was detected less than the LOQ in a method blank.

iii. If above PQL, what samples are affected?
Comments:

16Q3FS4-1-GW-0, 16Q3FS4-1-GW-1
iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

® Yes O No O NA (Please explain.) Comments:

Associated sample results less than five times the blank concentration were flagged "U".

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

@ Yes O No O NA (Please explain.) Comments:
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iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
@ Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

@ Yes O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances that would affect sample results.

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.
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ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

® Yes O No O NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:

No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?
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O Yes ® No O NA (Please explain.) Comments:

Perfluorooctanesulfonic acid was detected greater than the LOQ and Perfluorotetradecanoic acid was
detected less than the LOQ.

ii. If above PQL, what samples are affected?

16Q3FS4-1-GW-0, 16Q3FS4-1-GW-1
iii. Data quality or usability affected? (Please explain.)

Associated sample results less than five times the blank concentration were qualified as not detected and
flagged "U".

. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/2/2016
CS Report Name ReportDate |10/19/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-22429-1
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

@ Yes O No O NA (Please explain.) Comments:

2.2C

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
® Yes O No O NA (Please explain.) Comments:
Method blank detections.
Holding time exceedances.

The injection times displayed in chrom/TALS do not match the injection times listed on A8 instrument
printouts. The instrument printout listing the injection times can be found at the end of the run log section.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as not detected or estimated.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

® Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

O Yes @ No O NA (Please explain.) Comments:

Samples 16Q3CHD-4-GW-0 and 16Q3CHD-4-GW-1 were re-extracted two days past holding time for
6:2FTS and 8:2FTS; the associated nondetected results were qualified as estimated and flagged "UJ".

c. All soils reported on a dry weight basis?
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O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes ® No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

Some data qualified as estimated.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

Perfluorotetradecanoic acid was detected less than the LOQ, Perfluorooctanoic acid and
Perfluorooctanesulfonic acid were detected greater than the LOQ, in the method blanks.

iii. If above PQL, what samples are affected?
Comments:

16Q3CHD-4-GW-0, 16Q3CHD-4-GW-1

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

@ Yes O No O NA (Please explain.) Comments:

Associated sample results less than five times the blank concentrations were flagged "U".

v. Data quality or usability affected? ( Please explain)
Comments:

Some data qualified as not detected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes O No @ NA (Please explain.) Comments:

No inorganics reported.
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iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

® Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
@ Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

@ Yes O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:
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d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
(R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

® Yes O No O NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:
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No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

Perfluorooctanesulfonic acid was detected greater than the LOQ; Perfluorobutanesulfonic acid,
Perfluorohexanoic acid and Perfluorotetradecanoic acid were detected less than the LOQ in the EBs.

ii. If above PQL, what samples are affected?

16Q3CHD-4-GW-0, 16Q3CHD-4-GW-1
iii. Data quality or usability affected? (Please explain.)

Associated sample results less than five times the blank concentrations were qualified as not detected and
flagged "U".

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/28/2016
CS Report Name ReportDate |12/15/2016
Consultant Firm CH2M Hill

Laboratory Name TestAmerica Sacramento Laboratory Report Number 320-23799-1

ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° + 2° C)?

O Yes @ No O NA (Please explain.) Comments:

0.4C, there was no evidence of freezing so no data were qualified.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes @ No O NA (Please explain.) Comments:

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?

® Yes O No O NA (Please explain.) Comments:

MS/MSD recovery exceedances.

Surrogate recovery exceedances.

Samples required dilution.

Sample contained sediment and wee decanted prior to processing for analysis.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

Some data qualified as estimated.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.

Version 2.7 Page 2 of 6 01/10



d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

® Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?

@ Yes O No O NA (Please explain.) Comments:

iii. If above PQL, what samples are affected?
Comments:

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

v. Data quality or usability affected? ( Please explain)
Comments:

All data are usable as reported.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

@ Yes O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

O Yes ® No O NA (Please explain.) Comments:

No inorganics were reported.

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)
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@ Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
® Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

c. Surrogates - Organics Only
I. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

O Yes ® No O NA (Please explain.) Comments:

These surrogates were out of control with high recovery: M2-6:2FTS (16Q40U5SP-01-SP-0), M2-6:2FTS
(16Q40U5SP-02-SP-0), M2-6:2FTS (16Q40U5SP-11-SP-0), M2-6:2FTS (16Q4WCSW-02-SP-0), M2-
6:2FTS (16Q4WCSW-02-SP-1), for WS-LC-0025.
iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

@ Yes O No O NA (Please explain.) Comments:

For high recoveries, associated detected results were flagged "J".

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

Some data qualified as estimated.
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d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles were reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
(R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

® Yes O No O NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:
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No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)

O Yes O No @ NA (Please explain.) Comments:

Equipment blank not collected, not required for surface water samples.
i. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

@ Yes O No O NA (Please explain.) Comments:

Matrix:

These samples were flagged for Matrix spike recovery greater than the upper control limit: 6:2FTS
(16Q4LF04SP-02-SP-0, %R = 144 LCL=60 UCL=140) for WS-LC-0025. The associated detected

result was qualified as estimated and flagged "J".
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contract as meaning any person or corporation in possession of the property under the contract) agrees to carry to its usual place of delivery at said destination, if on its route, otherwise to
delivery to another carrier on the route to said destination. It is mutually agreed as to each carrier of all or any of said property over all or any portion of said route to destination and as to
each party at any time interested in all or any said property, that every service to be performed hereunder shall be subject to all the Bill of Lading terms and conditions in the governing

classification on the date of shipment

Shipper hereby certifies that he is familiar with all the bill of lading terms and conditions in the governing classification and the said terms and conditions are hereby agreed to by the
shipper and accepted for himself and his assigns

NOTICE: Freight moving under this Bill of Lading is subject to the classifications and lawfully filed tariffs in effect on the date of this Bill of Lading. This notice supersedes and negates
or written contract, or understanding between the parties with respect to this freight, except to the extent of any written contract

representatives of both parties to the contract.

DRIVER SIGNA SIGNATURE
PRINT NAME
DATE:
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