Final
Remedial Investigation at SWMU 56

PERFORMANCE-BASED RESTORATION
JOINT BASE ANDREWS NAVAL AIR FACILITY WASHINGTON
CAMP SPRINGS, MARYLAND

Contract W9128F-13-D-0002, DO #0004

MAY 2018
VERSION: 00

Prepared for:

s 2
74

\

U.S. Air Force U.S. Army Corps of Engineers
11th CES/CEAN Omaha District
3466 North Carolina Avenue 1616 Capitol Avenue
Joint Base Andrews, Maryland 20762-4803 Omabha, Nebraska 68102-4901

Prepared by:

©Bay West

Bay West LLC

5 Empire Drive
St. Paul, MN 55103

(651) 291-0456



REPORT CERTIFICATION STATEMENT
Final
Remedial Investigation Report

May 2018
Version: 00

Remedial Investigation at SWMU 56
Performance-Based Restoration
Joint Base Andrews Naval Air Facility Washington
Camp Springs, Maryland

Prepared Under:

Contract Number: W9128F-13-D-0002
Delivery Order No. 0004

Prepared for:
U.S. Army Corps of Engineers — Omaha District

Prepared by:

Bay West LLC
5 Empire Drive

St Paul, Minnesota 55103
(651) 291-0456



Phase | Remedial Investigation at SWMU 56
Performance-Based Restoration
Joint Base Andrews Naval Air Facility Washington, Maryland

Table of Contents

EXECUTIVE SUMMARY ..oeeiiiii ettt ettt a e e e e e e st a e e e e e e s e sttt e e e e e e e e s e s nnnraneaaaeas ES-1
1.0 INTRODUGCTION . ...ttt ettt e e e e e e s s e et e e e e e e s a bbb e e e e e e e e e e e nnnbbeneees 1-1
It U o o 1T o) U= o o N 1-1
2 ]| (=3 = T Ted (o [ o 11 T o 1-1
1.3 Site HiStory and DESCIIPLON .........uiiiiiieiee et e e e e 1-2
1.4 Summary of Previous INVESHIGatiONS .........ciiiiiiiiieeie e e e e e e 1-2
1.4.1 ST-14 Underground Storage Tank Removal (1992) ..........ccccvvvvvvvvivveiinniinniinnnennnn. 1-2
1.4.2 Remedial ACtions (2007-2010) .......uummiiiiieiiiiiiiiieiieee e e e 1-2
1.4.3 ST14-MW35 High pH Investigation (2009)............uuuuuueruurmmmiieiiieneiiieienninneennnennnennnes 1-3
1.4.4 ST-14 Long-Term Monitoring (2010) .........uuururiuurerriiiniiinnriennieenerneenen————— 1-3
1.45 SWMU 56 Phase | Remedial Investigation (2012) .........cccuvviiieieeiniiiiiiiiiieeee e 1-3
1.4.6 ST14-MW35 Groundwater Sampling Event (2015).........ccccvvvieieeiniiiiiiiiiieeee e 1-5

IR T =T oLo] g A @ 0 =T ] 4= 11 o] o [ 1-5
2.0 STUDY AREA INVESTIGATION .....cuttiiiiiiie ettt sieee e e e e e e e s s snsnneeneeeeeeeennnes 2-1
2.1 Site Reconnaissance and Aerial Image REVIEW ...........coooiiuiiiiiiiiieiiiiiiieeee e 2-1
2.2 Environmental SAmMPIiNg .....oooo i e anne 2-1
2.2.1 SOl INVeStigations .........cooieiiiiie e, 2-1
2.2.2  Groundwater INVESTIGATION .......cceiiiiiiiiiiiiieiee et e e e e e e e eae e 2-3

2.3 Sample Quality Assurance/Quality CoNntrol MEASUIES ............eevviveeiiiiiiiiiiiiieeee e 2-5
2.3.1 Field Quality Assurance/Quality CONtrOl..........cccovvuiuiiiiii e e e 2-5
2.3.2 Laboratory Quality Assurance/Quality CoNntrol ............cccceeeviiiiiiiieee 2-5
2.3.3 Data Validation and Verification ... 2-5
2.3.4 Decontamination ProCedUreS ..........coooiiiiiiiiiiiiii e 2-5

2.4 Investigation Derived WASEE ......ccoooeiiiie e 2-6
3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA ..., 3-1
I R € T=To (oo PP P PP PPPRPPPRR 3-1
3.1.1  ReQIONAl GEOIOGY .....uuviiieiiiiiiie ettt 3-1
3.1.2  SitE GBOIOGY ... ueeeeeiiieiee ettt e e et e e 3-1

I A o V(o [ £ o =To] (o]0 Y PP PP PP POPPPPPRR 3-1
3.2.1 Regional Hydrogeology ..........uuciiiii i e e e e e e e e eeeeeaes 3-1
3.2.2  Site Hydrogeology .......ccoooeeiiiii e 3-2

3.3 Surface Water HYArolOgy ..........eeeeeiooiiiiiiiiiie et 3-2
3.3.1 Regional Surface Water Hydrology ..........ccoooeeriiiiiiiiii i e e 3-2
3.3.2 Site Surface Water Hydrology ..o 3-2

3.4 Demography and LAnd USE .........ccoooiiiiiiiiiiiiiiee ettt e e e 3-3
3.4.1 Basewide Demography and Land USEe...........ccoooiiiiiiiiiiieiiniiiiieeeee e 3-3
3.4.2 Site Demography and Land USe ... 3-3

3.5 Habitats and BiOlOQY .........cooouuriiiiiiiiee i 3-3
3.5.1 Basewide Habitats and BiOlOgY ...........ocouiiiiiiiieeiiiiie e 3-3
3.5.2 Site Habitat and BiOlOgY ........uuiiiiieiiiieiiiie e e 3-4

3.6 Meteorology and ClImate ........cccoeeeeiiiii i, 3-4
4.0 REMEDIAL INVESTIGATION RESULTS......oitiiiiiiiee e 4-1
4.1 Site Reconnaissance Aerial ImMage REVIEW .........cccveiviiiiiiiiieiieceeiiie e e e eeeeeenes 4-1
4.2 Environmental Sampling ... 4-1
4.2.1 2012 SOIl SAMPIING -.eveeiiiieeiiiiitee e e e e e e e e e e e e aanne 4-2
4.2.2 2016 SOIl SAMPIING -.eveeeiieeeiiiiie e e e e e e e e 4-4

Contract W9128F-13-D-0002, DO #0004 i BWJ140588



Remedial Investigation at SWMU 56
Performance-Based Restoration
Joint Base Andrews Naval Air Facility Washington, Maryland

4.2.3 2012 Groundwater SAmMPIING........cccoeeiiiiiiiiiiiiiee e 4-5
4.2.4 2016 Groundwater SAMPIING........ccueeiiiiiiiiiiie e 4-8
4.3 Sample Quality Assurance/Quality Control Measures .............cccceeeeeeeieeeieecceceeeeeee 4-11
4.4 Investigation DEriVed WASTE .........coooiiiiiiiiiiiiiiii et 4-11
4.5 Conceptual Site Model SUMMANY .........ccoiiiiiiiiiee e 4-11
5.0 CONTAMINANT FATE AND TRANSPORT ...ttt ettt a e e 5-1
5.1 Potential Routes of Migration ........cccoooeiiiiiiiie e, 5-1
S0 0 o | PSSP 5-1
B5.1.2  GrOUNAWALET ... 5-1
5.2 Contaminant PerSiSTENCE ......uiiiiiiiiiiiiiiiiie et e e e e e e e 5-1
5.2.1  SOIUDIITY ..o 5-2
5.2.2  PROTOIYSIS ...t 5-2
5.2.3  VOIatiliZation ........cooiiiiieee 5-2
5.2.4  HYAIOIYSIS ..ottt e e 5-2
525 OXIAtiON ..o 5-2
5.2.6 Chemical Speciation/OXidation StateS ..........ccceviuruiiiiieeiieeiirr e e e e eeeaens 5-3
B.2.7 Complexation ......ccooeiii i 5-3
5.2.8 Precipitation and Co-PreCipitation ... 5-3
LI B O 1 0] o I =T (] = 1T [ 5-3
B.2.10 SOIPUON o 5-3
5.2.11 Biodegradation or Biotransformation..............coccuviiiiiiiiiiiiiiiieeee e 5-4
5.3 Site-Specific Fate and PerSiSIENCE . ........uiiiiii i 5-4
ST 0 R o Y o LSRR 5-4
B5.3.2  IMBLAIS ...ttt e e 5-4
6.0 BASELINE RISK ASSESSMENT ...coiiiiiiiiiiitiiiiieee ettt e e e ee e e e e e e s s nnnnaaeeeeeees 6-1
6.1 Human Health Evaluation ... 6-1
6.1.1 Chemicals of Potential CONCEIM ...........uuuiiiiiiiee e 6-2
6.1.2 Data Usability EVAlUATION .........cooiiiiiiiiiiie e 6-3
6.1.3 Soil COPCs Selected for the Risk ASSESSMENt .......ccooiveiiiiiiiii e, 6-3
6.1.4 Groundwater COPCs Selected for the Risk ASsessment.........ccccccceveevviiiiiiiieeenennn. 6-4
6.1.5 Human EXPOSUIE ASSESSIMENT .....ccoiii i 6-4
6.1.6 Human TOXICitY ASSESSIMENT ......cciiiiitiiiiiieee e et e e e e e e e e e e e e 6-7
6.1.7 Human Health Risk Characterization ..............cccoeiiiiii 6-8
6.1.8  UNCEIMAINTIES ....uveiiiiiiiiiiiiiie ettt e e e e e s e e e e e e s bb e eeeas 6-10
6.2 Ecological RiSK EVAIUALION ........cooiiiiiiiiiiiiicee et 6-12
6.3 Baseline Risk Assessment CONCIUSIONS ..........uuu e 6-12
7.0 CONCLUSIONS AND RECOMMENDATIONS .....ooiiiiiiiiiiiiieiieee et 7-1
7485 T O o o 1] o T 7-1
74 00 R o | SRRSO 7-1
7.1.2  GrOUNAWALET ... 7-1
A2 & L= ToTo] 014 T=T 0o F= U0 o R 7-2
8.0 REFERENGCES. ... ..ttt e e e e e r e e e e e e s e ennbeee s 8-1

Contract W9128F-13-D-0002, DO #0004 ii BWJ140588



Remedial Investigation at SWMU 56
Performance-Based Restoration
Joint Base Andrews Naval Air Facility Washington, Maryland

List of Figures

Figure 1-1
Figure 1-2
Figure 1-3
Figure 3-1
Figure 4-1
Figure 4-2
Figure 6-1
Figure 6-2

SWMU-56 Site Location Map

SWMU 56 Existing Features and Historical Investigations
Sample Locations

Groundwater Potentiometric Surface Map (March 2016)
Benzo(a)pyrene Concentrations in Soil Samples
Cross-Section Ato A’

SWMU 56 Conceptual Exposure Model for Soll

SWMU 56 Conceptual Exposure Model for Groundwater

List of Tables

Table 2-1
Table 4-1a
Table 4-1b
Table 4-2
Table 4-3
Table 4-4
Table 4-5
Table 4-6

Monitoring Well Construction

2012 Soil Field Screening Summary

2016 Soil Field Screening Summary

Soil Analytical Positive Results Summary

2012 Groundwater Analytical Positive Results Summary
2016 Groundwater Analytical Positive Results Summary
2016 Groundwater VISL Screening

Groundwater Field Parameter Summary

List of Appendices

Appendix A
Appendix B
Appendix C

Appendix D
Appendix E
Appendix F
Appendix G
Appendix H

Fall 2015 ST-14 TCE Plume Map

Historical Figures and Aerial Images

2012 Field Documentation

C-1 Soil Borings Logs

C-2 Soil Sample Collection Forms

C-3 Groundwater Sampling Forms

C-4 Investigation-Derived Waste Disposal Documentation

C-5 Photo Log

2016 Field Documentation

Data Validation Reports (provided as separate folder on this DVD)
Laboratory Analytical Packages (provided as separate folder on this DVD)
RAGS Part D Risk Assessment Tables

Regulatory Comment Worksheet

Contract W9128F-13-D-0002, DO #0004 iii

BWJ140588



Phase | Remedial Investigation at SWMU 56
Performance-Based Restoration

Joint Base Andrews Naval Air Facility Washington, Maryland

Acronyms and Abbreviations

[STe7/(s I micrograms per kilogram Kocoviieiiiiiiinnn, organic carbon partitioning
V1o 7/ I micrograms per liter coefficient
B S degrees Fahrenheit O] D IS— limit of detection
ADR .............. automated data review MCL.....ccovnee maximum contaminant level
AFB............... Air Force Base MCPP ............ 2-4-chloro-2-
AOl................. area of interest methylphenoxypropanoic
B[aP.............. benzo(a)pyrene acid
Bay West........ Bay West LLC MDE............... Maryland Department of the
BERA............ Basewide Ecological Risk Environment

Assessment mg/kg............. milligrams per kilogram
bgs ..cccovvieenn. below ground surface ML, milliliter
BRA............... baseline risk assessment mL/min........... milliliters per minute
BTOC............. below top of casing MS/MSD ........ matrix spike/matrix spike
CEM............... conceptual exposure model duplicate
CERCLA ........ Comprehensive Environmental MTCA ........... Model Toxics Control Act

Response, Compensation, and MW e monitoring well

Liability Act NTU............. nephelometric turbidity unit
COC....ccvveenn. contaminant of concern OSWER......... Office of Solid Waste and
COMAR.......... Code of Maryland Regulations Emergency Response
COPC............. chemicals of potential concern o preliminary assessment
CSF..iiiieee carcinogenic slope factor PAH ............... polynuclear aromatic
CSM...ccovieeen. conceptual site model hydrocarbon
DCE .............. cis-1,2-dichloroethene PCB....ccooo...... polychlorinated biphenyl
DDD.............. dichlorodiphenyldichloroethane PID................ photoionization detector
DDE ............... dichlorodiphenyldichloroethylene PVC.............. polyvinyl chloride
DERA............. Defense Environmental QA ..., quality assurance

Restoration Account QC . guality control
(D@ S Delivery Order QSM .....coueeee. guality systems manual
DoD.....cooeennn Department of Defense RAGS ............ Risk Assessment Guidance
DPT..ccceeeee direct push technology for Superfund
EPC................ exposure point concentration RfC ................ reference concentration
ESCC............. ecological screening criteria RMD v reference dose

comparison [ remedial investigation
ERP....ccc.oec. Environmental Restoration ROD............... record of decision

Program RSL................ regional screening level
FFA ................ Federal Facilities Agreement SB.iiiinne soil boring
| PP fraction of organic carbon ] IO site investigation
FS .. feasibility study SSL.iiiiiiiiinns soil screening level
o foot/feet SVOC ............ semi-volatile organic
HHRA............. human health risk assessment compound
[ | hazard index SWMU ........... solid waste management unit
HQ. oo hazard quotient TAL .ccovvvennn. target analyte list
IDW..cccoeee investigation-derived waste TCE v trichloroethene
IRIS............... Integrated Risk Information TCL.coovveriinne target compound list

System TestAmerica. . TestAmerica Laboratories,
JBA . Joint Base Andrews Naval Air Inc.

Facility Washington TMW .............. temporary monitoring well
Kd oo, distribution coefficient TPH ... total petroleum hydrocarbons
Contract W9128F-13-D-0002, DO #0004 iv BWJ140588



Remedial Investigation at SWMU 56
Performance-Based Restoration
Joint Base Andrews Naval Air Facility Washington, Maryland

UCL...covvrreenee. upper concentration limit UST ..o underground storage tank
UFP-QAPP.....Uniform Federal Policy for U1 | I upper tolerance limit
Quality Assurance Project Plan UU/UE ........... unlimited use/unrestricted
USACE........... United States Army Corps of exposure
Engineers VC..i vinyl chloride
USAF ............. United States Air Force AVZ 15 vapor intrusion screening
USCS............. Unified Soil Classification level
System VOC............... volatile organic compound
USEPA........... United States Environmental WSSC............ Washington Suburban
Protection Agency Sanitary Commission

Contract W9128F-13-D-0002, DO #0004 \Y BWJ140588



Remedial Investigation at SWMU 56
Performance-Based Restoration
Joint Base Andrews Naval Air Facility Washington, Maryland

EXECUTIVE SUMMARY

A Remedial Investigation (RI) was conducted at Solid Waste Management Unit (SWMU) 56 at
Joint Base Andrews Naval Air Facility Washington (JBA), located near the community of Camp
Springs, Maryland. The RI report is prepared under the United States Army Corps of Engineers
(USACE) - Omaha District Performance-Based Contract W9128F-13-D-0002, Delivery Order No.
0004.

The Uniform Federal Policy for Quality Assurance Project Plan (UFP-QAPP) presenting the scope
of the RI field program was accepted by the United States Environmental Protection Agency
(USEPA), the Maryland Department of Environment (MDE), and Prince George’s County Health
Department in September 2016. The objective of this Rl is to determine the nature and extent of
chemicals of potential concern (COPCSs) in soil and groundwater at SWMU 56 and determine the
degree of risk at SWMU 56 by using recently collected data, including groundwater and soil
samples collected in 2012 and 2016. The RI process serves as the mechanism for data collection
to identify source(s) and migration pathway characteristics and for collection of other relevant
information required for the Baseline Risk Assessment (BRA) and Feasibility Study (FS)
processes. The FS process uses the information collected in the RI to evaluate remedial
alternatives for controlling potential risks to human health and the environment.

SWMU 56, as designated in the Environmental Restoration Program (ERP) at JBA, encompasses
an asphalt-paved storage area, designated the Civil Engineering Storage Yard. SWMU 56 is
bounded by Building 3440 on the north, Pennsylvania Avenue on the east, Building 3441 on the
west, and Storage Yard fence line on the south.

Historical reports indicated that SWMU 56, also known as SA-056, is a 75-foot (ft)-by-150-ft
fenced area near former Building 3459 which was demolished in 1994. It was reported that
SWMU 56 previously stored construction material including lumber, paint, thinners, roofing
material, asphalt, pipes and pipe fittings, used and new household appliances, non-
polychlorinated biphenyl (PCB) transformers, and miscellaneous drums. It has also been noted
that drums containing “flammable” and “hazardous” warning labels and additional drums
containing viscous asphalt were observed to be leaking (MDE, 1988).

SWMU 56 is also located directly adjacent to and within the groundwater contaminant plume
associated with ST-14. The primary groundwater contaminants of concern (COCs) identified for
ST-14 include trichloroethene (TCE), vinyl chloride (VC), carbon tetrachloride, benzene, toluene,
and xylenes. A Record of Decision (ROD), signed in September 2007, identified site-wide
enhanced in-situ biodegradation with groundwater monitoring and institutional controls as the
major components of the selected remedy for ST-14. The ST-14 ROD (USEPA, 2007) addresses
both the COCs and their respective degradation products (cis-1,2-dichloroethene and chloroform
for example). The TCE plume associated with ST-14 overlies a portion of SWMU 56 (AECOM,
2010). Other contaminant plumes associated with ST-14 are located north of SWMU 56 (AECOM,
2010).

To assess the nature and extent of contamination at SWMU 56, field investigations were
conducted in December 2012 and April 2016 and consisted of:

e Site reconnaissance and aerial image review;

e Soil and groundwater sampling;

¢ Quality assurance/quality control (QA/QC) sample collection and data review; and

e Investigation-derived waste (IDW) management.

During the 2012 Phase | RI, nine borings, labeled as temporary monitoring wells (TMWSs) were
advanced at SWMU 56. A total 15 soil samples (including one field duplicate) were collected and

Contract W9128F-13-D-0002, DO #0004 ES-1 BWJ140588
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10 groundwater samples (including one field duplicate) were collected from the TMWs and
analyzed for:

e Target compound list (TCL) volatile organic compounds (VOCs);
e TCL polynuclear aromatic hydrocarbons (PAHS);

e TCL semi-volatile organic compounds (SVOCs);

e TCL pesticides;

e TCL PCBs;

e TCL herbicides; and

e Target analyte list (TAL) metals.

A total of 23 metals, 2 pesticides, 9 VOCs, 1 SVOC, and 16 PAHs were detected in soils collected
at SWMU 56 in 2012. Aluminum, arsenic, chromium, cobalt, iron, thallium and benzo(a)pyrene
(B[a]P) were detected above the residential soil Regional Screening Levels (RSLs; target hazard
guotient=0.1, target risk=10%; USEPA, May 2016a), and were selected as soil COPCs and carried
through the Human Health Risk Assessment (HHRA) within this report. Soil samples from seven
additional borings advanced in 2016 were analyzed for barium to delineate contamination
reported in the Phase | RI. Following 2016 sampling it was determined that barium was incorrectly
identified as a COPC due to unit conversion (Section 4.2.2.1). It is notable that many of the soil
COPCs were detected at concentrations less than basewide background upper tolerance limits
(UTLs); however, the basewide background UTLs were not used to screen out COPCs (USEPA,
2013).

Due to the high turbidity of the 2012 groundwater samples collected from the TMWs, additional
investigation using permanent construction monitoring wells was recommended to confirm the
presence of contamination, if any, in groundwater. The groundwater data from the Phase | RI
were used to determine the analytical approach for 2016 RI. These 2012 TMW data were not
used for the determination of COPCs and risk assessment within this Rl Report. The April 2016
investigation, conducted in accordance with the Rl UFP-QAPP (Bay West, 2016) included the
installation and sampling of six permanent construction monitoring wells. The samples collected
from these permanent monitoring wells were submitted for the following analysis: TAL metals
(total and dissolved), TCL herbicides, TCL VOCs, and TCL PAHSs. A total of 24 metals, 8 VOCs,
and 9 PAHs were detected in Rl groundwater samples collected in 2016. The results were
compared to the federal Maximum Contaminant Levels (MCLSs), or the USEPA tap water RSLs
(target hazard quotient=0.1, target risk=10%; USEPA, May 2016). Nine metals (aluminum, arsenic,
cadmium, chromium, cobalt, iron, manganese, mercury and thallium) and two PAHs
(benzo[b]fluoranthene and benzo[a]anthracene) exceeded at least one of the screening criteria
and were selected as COPCs and carried through the HHRA. As noted throughout this report,
chloroform and TCE were detected in SWMU 56 RI groundwater samples in exceedance of their
respective RSLs and VISLs. SWMU 56 is collocated with ST-14. Chloroform and TCE are known
contaminants and are currently being remediated in accordance with the ST-14 ROD. Therefore,
chloroform and TCE were not selected as COPCs and were not carried through the HHRA.
However, further evaluation of VI as it relates to chloroform and TCE is warranted and is planned
to be conducted in support of ongoing ST-14 remediation.

An HHRA was performed to evaluate the potential human health risks and hazards posed by the
concentration of COPCs detected at the site. The calculated soil and groundwater risks appear
to be largely related to background levels of several metals; therefore, no COCs associated with
SWMU 56 are proposed based on residential exposure.

Contract W9128F-13-D-0002, DO #0004 ES-2 BWJ140588
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An ecological risk evaluation was also conducted and determined that no complete transport
and/or exposure pathways for ecological receptors exist at the site. Therefore, no further
ecological risk assessment is warranted.

Given that no COCs were proposed at SWMU 56 based on residential exposure, No Action is
recommended and no feasibility study is required. In order to select No Action for SWMU 56,
submittal of a Proposed Plan and ROD are recommended.

Contract W9128F-13-D-0002, DO #0004 ES-3 BWJ140588
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1.0INTRODUCTION

1.1 Purpose of Report

This Remedial Investigation (RI) Report has been prepared by Bay West LLC (Bay West) for Solid
Waste Management Unit (SWMU) 56 at Joint Base Andrews Naval Air Facility Washington (JBA),
located near the community of Camp Springs, Maryland (Figure 1-1). This RI Report is prepared
under the United States Army Corps of Engineers (USACE) - Omaha District Performance-Based
Contract W9128F-13-D-0002, Delivery Order No. 0004.

The Uniform Federal Policy for Quality Assurance Project Plan (UFP-QAPP) presenting the scope
of the RI was approved by the United States Environmental Protection Agency (USEPA), the
Maryland Department of Environment (MDE), and Prince George’s County Health Department in
September of 2016. The objective of this Rl is to determine the nature and extent of chemicals of
potential concern (COPCSs) in soil and groundwater at SWMU 56 and determine the degree of
risk at SWMU 56 by using recently collected data. Data for the Rl was obtained from groundwater
and soil samples collected in 2012 and 2016. The RI process serves as the mechanism for data
collection to identify source(s) and migration pathway characteristics and for collection of other
relevant information required for the Baseline Risk Assessment (BRA) and Feasibility Study (FS)
processes. The FS process uses the information collected in the RI to evaluate remedial
alternatives for controlling potential risks to human health and the environment posed by site
contamination.

The specific objectives of the Rl at SWMU 56 include the following:

o Determine the nature and extent of contamination in site soil and groundwater; and
e Complete a site-specific baseline risk assessment.

1.2 Site Background

JBA is located in Prince George’s County, Maryland (Figure 1-1), near the community of Camp
Springs, Maryland. Washington, D.C. is located approximately 5 miles northwest of the Base. The
Base occupies approximately 4,300 acres and consists of runways, airfield operations, an
industrial area, and housing and recreational facilities.

JBA was originally established as the Camp Springs Army Air Field on August 25, 1942. The
name was changed to Andrews Air Force Base (AFB) in 1947, when the U.S. Air Force (USAF)
was established as a separate military service. The Base has served as headquarters at various
times for the Continental Air Command, the Strategic Air Command, the Military Air Transport
Service, and the USAF Systems Command. The current major tenant command is the Andrews
Naval Air Facility. The missions of the Andrews Naval Air Facility are flight operations and
photographic reconnaissance. In 1992, Andrews AFB became an Air Mobility Command Base. In
2009, the name of the base was officially changed to JBA to more accurately reflect the joint
nature of the missions and operations at the Base. In 2011, the USAF and USEPA entered into a
Federal Facilities Agreement (FFA) under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) Section 120, relating to the investigation and
remediation of releases at JBA (USAF/USEPA, 2011).

In May 1999, JBA was added to the National Priorities List. The National Superfund electronic
database identification number for the Base is MD0570024000. SWMU 56 was identified in
Section 6.7.2.12 of the FFA between the USEPA and (USAF/USEPA, 2011).

Contract W9128F-13-D-0002, DO #0004 1-1 BWJ140588
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1.3 Site History and Description

SWMU 56, as designated in the Environmental Restoration Program (ERP) at JBA, encompasses
an asphalt-paved storage area, designated the Civil Engineering Storage Yard (Figure 1-2).
SWMU 56 is bounded by Building 3440 on the north, Pennsylvania Avenue on the east, Building
3441 on the west, and Storage Yard fence line on the south (Figure 1-3). Based on a historical
aerial image review and discussions with the project stakeholders, SWMU 56 (Figure 1-3) is
located east of Buildings 3441 and 3443, south of buildings 3449, 3440, and 3434, and both west
and north of the Storage Yard fence line (an approximate area of 460 feet [ft] by 200 ft). Historical
reports indicated that SWMU 56, also known as SA-056, is a 75-ft-by-150-ft fenced area near
former Building 3459 which was demolished in 1994. Based on historical aerials from 1943 to
1990, it appears that the area used for storage may have moved locations over the years
(Appendix B). As of 1988, SWMU 56 was reportedly fenced and had no retention curbs or
trenches (MDE, 1988).

SWMU 56 historically stored construction materials including lumber, paint, thinners, roofing
material, asphalt, pipes and pipe fittings, used and new household appliances, non-
polychlorinated biphenyl (PCB) transformers, and miscellaneous drums. It was reported that
drums with “flammable” and “hazardous” warning labels and additional drums containing viscous
asphalt were observed to be leaking (MDE, 1988). SWMU 56 was also observed to have no
retention curb or collection trench installed around the site to collect leaking materials or
stormwater from migrating off-site. During the site visit conducted on September 13, 2011, there
were small isolated secondary containment pads present that had retention curbs to contain
possible material spillage on the containment pad (Bay West, 2012). SWMU 56 is currently zoned
as industrial and used as a storage yard for the JBA Civil Engineering Department. Future land
use is designated as industrial and administrative.

1.4 Summary of Previous Investigations

To date, no removal actions have been completed at SWMU 56; however, environmental
investigations have been conducted at the base since 1985 and are being conducted under the
USAF ERP. The ERP was developed by the Department of Defense (DoD) in 1981 to identify,
investigate, and clean up environmentally contaminated sites on military bases. SWMU 56 was
identified as a compliance restoration site through the ERP, following the discovery of the
persistently high pH (greater than 11) at ST14-MW35 during ST-14 Long-Term Groundwater
Monitoring. ST14-MW35 was installed in 2002 (Shaw, 2005) and has since been monitored as
part of the ST-14 ERP in accordance with CERCLA and the ST-14 Record of Decision (ROD)
dated September 2007.

1.4.1 ST-14 Underground Storage Tank Removal (1992)

Nearby ST-14 has undergone a number of investigations since 1992 following the removal of two
10,000-gallon underground storage tanks (USTs), a 250-gallon waste motor oil UST, and
petroleum-contaminated soil between 1983 and 1986 (D&M, 1994).

1.4.2 Remedial Actions (2007-2010)

ST-14 currently has an approved ROD. The primary groundwater contaminants of concern
(COCs) identified for ST-14 include: trichloroethene (TCE), vinyl chloride (VC), carbon
tetrachloride, benzene, toluene, and xylenes. The ST-14 ROD (USEPA, 2007) addresses both
the COCs and their respective degradation products (cis-1,2-dichloroethene and chloroform for
example). Remedial actions were implemented for ST-14 between 2007 and 2010, including a
series of injections of a carbon substrate (sodium lactate) to enhance reductive dechlorination
through a series of injection points and wells. Several sodium lactate injection events were
completed within and adjacent to SWMU 56 (AECOM, 2010).
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1.4.3 ST14-MW35 High pH Investigation (2009)

In 2009, URS completed the Final Evaluation Report for Air Force Compliance Clean-Up Sites,
Identification and Evaluation of Defense Environmental Restoration Account (DERA) Eligibility
report which included a shallow subsurface soil (0 to 2 ft below ground surface [bgs]) investigation
surrounding ST14-MW35 to evaluate possible causes of the high pH detections in the
groundwater. The locations of the previous subsurface soil samples are shown on Figure 1-2.
Based on the 2009 analytical results, volatile organic compounds (VOCSs), semi-volatile organic
compounds (SVOCs), and pesticide compounds were detected; however, they did not exceed
the USEPA regional screening levels (RSLs) for soil. PCBs were not detected (URS, 2009). The
horizontal and vertical extents of the VOC, SVOC, pesticide, and total petroleum hydrocarbon
(TPH) detections were not evaluated at that time. In addition, a source was not identified.

1.4.4 ST-14 Long-Term Monitoring (2010)

In June 2010, AECOM completed a Long-Term Monitoring Report for ST-14 which identified
ST14-MW35 on the eastern boundary of the ST-14 TCE plume. All other contaminant plumes
associated with ST-14 are located north of ST14-MW35. The report also stated that the high pH
condition at ST14-MW35 is likely caused by grout contamination in the monitoring well and is not
suspected to be representative of the local aquifer conditions (AECOM, 2010). During long-term
monitoring work completed at ST-14, ST14-MW35 has been purged at varying flow rates. At
increased purge flow rates, the pH is initially high, but then decreases with time.

1.4.5 SWMU 56 Phase | Remedial Investigation (2012)

A Phase | RI (Bay West, 2013) was completed to determine whether hazardous substances were
released to the environment and whether hazardous substances have impacted the environment
in excess of human health or environmental exposure criteria. The Phase | RI consisted of:

e A sampling and reporting effort equivalent to a preliminary assessment/site
investigation (PA/SI) as defined by the National Oil and Hazardous Substances
Contingency Plan, minus the Hazard Rating Score;

¢ A Human Health and Ecological Screening Criteria Comparison; and
e The development of a conceptual site model (CSM) with defined exposure pathways.

The 2012 SWMU 56 Phase | Rl field work included the advancement of nine soil borings identified
as temporary monitoring wells (TMWs; Figure 1-3). A total of 15 soil samples (including one field
duplicate) were collected and 10 groundwater samples (including one field duplicate) were
collected from the TMWs and analyzed for: target compound list (TCL) VOCs; TCL polynuclear
aromatic hydrocarbons (PAHs); TCL SVOCs; TCL pesticides; TCL PCBs; TCL herbicides; and
target analyte list (TAL) metals.

The Final Phase | RI concluded that chemicals exceeding established screening criteria were
present in soil and groundwater at SWMU 56 and that an RI, including additional sampling and a
baseline Human Health Risk Assessment (HHRA), was warranted. The results of this 2012
Phase | RI were ultimately used to identify data gaps and design the 2016 RI sampling effort (Bay
West, 2016).

Based on the 2012 results presented in the Phase | Rl (Bay West, 2013), four initial soil COPCs
(arsenic, chromium, barium, and benzo[a]pyrene [B[a]P]) were identified due to detections in
exceedance of their residential RSLs (target hazard quotient=1.0, target risk=10%; USEPA, May
2014) at the time of scoping this RI. Arsenic and chromium concentrations detected in Phase | Rl
soil samples did not exceed the basewide background upper tolerance limit (UTL) concentrations
and therefore additional sampling of arsenic or chromium was unnecessary (Bay West, 2016).
Additionally, B[a]P concentrations detected in shallow subsurface soil samples (2-4 ft bgs) only
slightly exceeded the residential RSL (15 micrograms per kilogram [ug/kg], target risk=1x10) at
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two Phase | Rl sample locations directly below asphalt pavement. Based on discussions with the
USEPA during review of the draft UFP-QAPP, additional soil sampling and analysis for B[a]P
during the 2016 investigation was deemed unnecessary (Bay West, 2016). Additional soll
sampling conducted in 2016 for barium only in accordance with the SWMU 56 Rl UFP-QAPP is
discussed within this RI Report. The list of soil COPCs (total of seven) carried through the HHRA
within this report, differs from this initial list (total of 4) due to the use of a different RSLs (target
hazard quotient=0.1, target risk=10-6; USEPA, May 2016) and the initial mis-identification of
barium as a (Section 4.2.2.1).

Based on Phase | Rl analytical results, the following were identified as initial groundwater COPCs
in need of additional sampling as a part of the 2016 investigation (Bay West, 2016):

VOCs

e Chloroform

e TCE
TCL PAHs

¢ benzolb]fluoranthene

o dibenz(a,h)anthracene

¢ indeno[1,2,3-cd]pyrene
Herbicides

e 2-4-chloro-2-methylphenoxypropanoic acid [MCPP]
Metals

e Aluminum

e Arsenic

e Chromium [total]
e Cobalt

e lron

e Lead

e Manganese

e Thallium

The 2012 Phase | RI groundwater samples were collected from the TMWs and the 2016 RI UFP-
QAPP called for the use of permanent construction monitoring wells to confirm the presence of
contamination, if any, in groundwater at SWMU 56. The 2012 groundwater data from the Phase
I Rl were used for screening and to determine the analytical approach for the RI, but were not
used for the ultimate determination of COPCs or risk assessment within this report. Additional
groundwater investigations conducted in 2016 in accordance with the SWMU 56 Rl UFP-QAPP
are discussed within this RI Report.

The Phase | RI included an ecological screening criteria comparison (ESCC). The primary
objective of the ESCC was to assess potential ecological impacts under current conditions
resulting from site-related chemicals. Given that the site is completely paved, and based on
groundwater travel times to the nearest surface water (Charles Branch), the ESCC determined
that no complete transport and/or exposure pathways for ecological receptors exist at the site. It
was therefore concluded and approved that no chemicals detected at the site pose a risk to
ecological receptors and no further ecological risk assessment is warranted. This evaluation has
been carried forward to this RI Report.
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The SWMU 56 Phase | RI included investigations of the high pH at ST14-MW35 and soil at the
Building 3459 Area of Interest (AOI) in accordance with the SWMU 56 Final Phase | Rl UFP-
QAPP (Bay West, 2012). The USEPA/MDE-approved Final Phase | Rl Report concluded that
additional investigation of the Building 3459 AOI was not warranted and high pH at ST14-MW35
is attributed to construction of the well (Bay West, 2013).

1.4.6 ST14-MW35 Groundwater Sampling Event (2015)

In November 2015, AMEC completed a remedial action-operations sampling event at ST14-
MW35. TCE was detected in the ST14-MW35 groundwater sample at a concentration of 34
micrograms per liter (ug/L), which exceeds the USEPA residential RSL (0.44 pg/L) and Maximum
Contaminant Level (MCL; 5 ug/L). No other ST-14 contaminants (including chloroform) exceeded
their respective regulatory standards at ST14-MW35 during this 2015 sampling event. A map
showing the ST-14 TCE plume configuration as of Fall 2015 is included in Appendix A. TCE has
been detected in exceedance of its MCL at ST14-MW35 in 14 of the 15 long-term monitoring
groundwater sampling events conducted between 2007 to 2015 (AMEC, 2016).

1.5 Report Organization
This Rl Report is organized as follows:
e Section 1.0 — Introduction: Provides the RI purpose and objective, site description, and a
summary of previous investigations.

e Section 2.0 — Study Area Investigation: Provides the site physical characteristics and a
description of field programs applied during the RI.

e Section 3.0 — Physical Characteristics of the Study Area: Provides a description of the
basewide geology and hydrogeology.

e Section 4.0 — Remedial Investigation Results: Provides a discussion of investigation
results and field observations.

e Section 5.0 — Contaminant Fate and Transport: Provides a discussion on fate and
transport of contaminants detected at the site.

e Section 6.0 — Baseline Risk Assessment: Includes HHRA and Screening Level Ecological
Risk Assessment.

e Section 7.0 — Conclusions and Recommendations.

e Section 8.0 — References: Provides the references cited in the RI Report.

e Appendix A —Fall 2015 ST-14 TCE Plume Map

e Appendix B — Historical Figures and Aerial Images

e Appendix C — 2012 Field Documentation

e Appendix D — 2016 Field Documentation

e Appendix E — Data Validation Reports (provided as separate folder on this DVD)

o Appendix F — Laboratory Analytical Packages (provided as separate folder on this
DVD)

e Appendix G — RAGS Part D Risk Assessment Tables
e Appendix H — Regulatory Comment Worksheet
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2.0STUDY AREA INVESTIGATION

This section describes the field activities and methods used during the 2012 and 2016
investigations to evaluate possible soil and groundwater contamination within the boundaries of
SWMU 56.

The field activities included the following:
e Site permits and utility locate;
e Site reconnaissance and aerial image review;

Environmental sampling consisting of the following:
0 Subsurface soil sampling; and

0 Groundwater sampling from TMWs and newly installed permanent monitoring
wells.

Quality assurance/quality control (QA/QC) sample collection and data review; and
¢ Investigation-derived waste (IDW) management.
These activities are discussed in the following subsections.

2.1 Site Reconnaissance and Aerial Image Review

Prior to the initiation of the 2012 Phase | Rl field activities at SWMU 56, a review of aerial imagery
from 1943 to 2010 was conducted to determine the location of miscellaneous material storage.
Information obtained during the aerial imagery review was used to select the locations of each
TMW. The aerial images reviewed during this Rl are included in Appendix B. The results of the
aerial imagery review are presented in Section 4.1.

2.2 Environmental Sampling

From December 3-7, 2012, environmental sampling at SWMU 56 was conducted in accordance
with the Phase | Rl UFP-QAPP (Bay West, 2012), and from April 1-16, 2016, environmental
sampling was conducted in accordance with the Rl UFP-QAPP (Bay West, 2016). Environmental
sample collection consisted of subsurface soil and groundwater samples which are described in
the following subsections. The sampling locations are shown on Figure 1-3. The results from the
environmental sampling are discussed in Section 4.2.

2.2.1 Soil Investigations

The soil investigation was conducted to determine the nature and extent of contamination, if any,
in subsurface soils at SWMU 56. This was accomplished by conducting field screening and
sampling in two phases using a direct push technology (DPT) rig to collect soil samples for
lithologic logging, headspace screening using a photoionization detector (PID), and laboratory
analysis. Itis noted that SWMU 56 is entirely paved and no surface soils exist at the site; therefore,
surface soils could not be sampled and were not considered a medium of interest during either
phase of the investigation at SWMU 56.

2.2.1.1 2012 Soil Sampling

During the 2012 RI event, a total of nine soil borings (identified as TMWO01 through TMWOQ09 on
Figure 1-3) were advanced with a DPT Geoprobe™ 6820 drill rig to a depth of approximately 30
ft bgs. Soil was collected from each TMW using 4-ft Macro-Core samplers. Soil cores were logged,
documented, and headspace screened for organic vapors using a PID. Soil descriptions were
logged in accordance with the Unified Soil Classification System (USCS) and recorded on the
TMW boring logs (Appendix C). Observations recorded on the logs include descriptions of sail
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type, grain size distribution, changes in lithology, soil stains, olfactory observations (mild to
strong), soil moisture, depth intervals of laboratory samples, sample recovery, total depth of
boring, pH screening results, and PID screening results. Soil pH screening was conducted using
a Hanna HI 99121 direct soil pH measurement kit.

Soil was collected for physical classification and headspace analysis continuously from the
ground surface to the terminus depth of each TMW and logged by a field geologist as described
above. Soil samples were collected for laboratory analysis in accordance with the UFP-QAPP
(Bay West, 2012). Soil collected for VOC analysis was collected directly from the Macro-Core
sampler and placed in laboratory containers (40-milliliter [mL] vials) as soon as possible after the
sampler was opened. Soil was field screened for VOCs using a handheld PID at 2-ft intervals.
One or two samples were selected from each TMW for fixed-base laboratory analysis based on
the following criteria:

e Interval corresponding to the highest pH, PID result, or olfactory/visual indication of
contamination; and

e Interval directly above the soil/groundwater interface.

A total of 14 soil samples and one field duplicate were collected, labeled, sealed under chain-of-
custody, and shipped to TestAmerica Laboratories, Inc., (TestAmerica) in Denver, Colorado.
These soil samples were analyzed using the following methods:

e TCL VOCs by SW-846 Method 8260B;

e TCL PAHs by SW-846 Method 8270-SIM;

e TCL SVOCs by SW-846 Method 8270D;

e TCL pesticides by SW-846 Method 8081B;

o PCBs by SW-846 Method 8082A;

e TCL herbicides by SW-846 Method 8151A; and

e TAL metals by SW-846 Methods 6010B, 6020A, and 7471B.

2.2.1.2 2016 Soil Sampling

During the 2016 RI event, a total of seven soil borings (identified SBO5 through SB11 on Figure
1-3) were advanced with a DPT Geoprobe™ 6820 drill rig to a depth of 11 ft bgs. Soil was
collected from each monitoring well using 5-ft Macro-Core samplers. Soil cores were logged,
documented, and headspace screened for organic vapors using a PID. Soil descriptions were
logged in accordance with the USCS and recorded on the boring logs (Appendix D).
Observations recorded on the logs include descriptions of soil type, changes in lithology, soil
stains, olfactory observations (mild to strong), soil moisture, depth intervals of laboratory samples,
sample recovery, total depth of boring, and PID screening results. Headspace screening
technique was conducted in accordance with the UFP-QAPP (Bay West, 2016). Soil was collected
for physical classification and headspace analysis continuously from the ground surface to the
terminus depth of each soil boring and logged by a field geologist as described above in
accordance with the UFP-QAPP.

The objective of the 2016 soil sampling effort was to confirm and delineate the barium
contamination in the 2-4 ft bgs TMWO06 soil sample reported in the Phase | Rl (Bay West, 2013).
To that end, the seven soil borings advanced in April 2016 were located near and surrounding
the location of TMWO06. Three samples from each soil boring, at pre-selected intervals (2-4, 5-7
and 9-11 ft bgs intervals) were submitted for fixed-base laboratory analysis. A total of 21 soill
samples and three field duplicates were collected, labeled, sealed under chain-of-custody, and
shipped to TestAmerica in Denver, Colorado and analyzed for barium.
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2.2.2 Groundwater Investigation

The groundwater investigation was conducted to determine if contamination in groundwater at
SWMU 56 is present and the nature and extent of any contamination. This was accomplished in
two phases. The 2012 Phase | RI groundwater samples were collected from borings (identified
as TMWSs) and were analyzed using a broad suite of laboratory based methods. The 2016 RI
groundwater sampling employed permanent construction monitoring wells and COPC-specific
laboratory-based analysis in accordance with the Rl UFP-QAPP (Bay West, 2016).

2.2.3 2012 Phase | RI Groundwater Sampling

During the 2012 Phase | Rl event, groundwater samples were collected from nine TMWs at
SWMU 56 (identified as TMWO1 through TMWO09 on Figure 1-3). The TMWSs were advanced
using a Geoprobe® DPT stainless-steel retractable screen sampler. After the DPT groundwater
sampler was installed and the screen was retracted, groundwater was purged at a rate of 300 to
500 milliliters per minute (mL/min) from the TMW to remove sediment using a variable speed
peristaltic pump and Teflon-lined tubing in accordance with the UFP-QAPP (Bay West, 2012).
Turbidity and pH were measured during purging using a flow-through cell water quality meter. The
groundwater sampling goal for turbidity was 10 nephelometric turbidity units (NTUs) prior to
sampling; however, this goal was not always obtainable due to site conditions. Deviations from
this goal were documented in the field logbook and are discussed in Section 4.2.3.

Once the TMW was purged, low-flow purging (approximately 150 mL/min) and sampling
techniques were used during the collection of groundwater samples for laboratory analysis to
further minimize turbidity in the samples. A final turbidity reading was recorded prior to collecting
groundwater samples. If groundwater reached the turbidity goal of 10 NTUs during high flow
purging (300 mL/min to 500 mL/min), the flow rate was not adjusted prior to sample collection.
Photographs of initial and final purge water and groundwater sample collection forms containing
sample collection information and field parameters are included in Appendix C. A total of nine
groundwater samples and one field duplicate were collected, labeled, sealed under chain-of-
custody, and shipped to TestAmerica. These groundwater samples were analyzed using the
following methods:

e TCL VOCs by SW-846 Method 8260B;

e TCL PAHs by SW-846 Method 8270-SIM;

e TCL SVOCs by SW-846 Method 8270D;

e TCL pesticides by SW-846 Method 8081B;

e PCBs by SW-846 Method 8082A,

e TCL herbicides by SW-846 Method 8151A; and

e TAL metals by SW-846 Methods 6010B, 6020A, and 7471B.

2.2.3.1 2016 RI Groundwater Sampling

During the 2016 RI event, six permanent construction monitoring wells (identified as SWMU56-
MWO1 through SWMU56-MW06 on Figure 1-3) were installed and sampled to provide
groundwater samples representative of the surrounding shallow groundwater. The groundwater
sampling from the newly installed monitoring wells was used confirm analytical results and, if
necessary, define the extent of the COPCs (metals, herbicides, VOCs, and PAHS) identified from
the Phase | RI TMW analytical results. The six permanent construction monitoring wells were
installed, developed, and sampled in accordance with the RI UFP-QAPP (Bay West, 2016). The
groundwater data from the Phase | RI were used for screening and to determine the analytical
approach for the RI, but were not used for the determination of COPCs or risk assessment within
this report.
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Monitoring wells were installed in borings advanced using hollow-stem augers. Monitoring well
lithologic logs and construction diagrams are presented in Appendix D. Each well was identified
with a designation in conformance with the standard JBA naming convention (“Site Name —
Location ID”). Monitoring wells were identified as SWMU56-MWO01, SWMU56-MW02, SWMU56-
MWO03, SWMU56-MW04, SWMU56-MWO05, and SWMU56-MWO06 (Figure 1-3). Each of these
wells was installed to depths ranging from 31.5 to 35 ft bgs and with the bottom of the well screen
set approximately at the top surface of the Calvert Formation. The location of the Calvert
Formation was confirmed at each location by visual observation.

The monitoring wells were constructed of flush-threaded, 2-inch inner diameter, Schedule 40
polyvinyl chloride (PVC) riser and 15-ft lengths of 2-inch diameter Schedule 40 PVC with 0.010-
inch slotted screen. A sand filter pack was placed around the monitoring well screen and extended
2 ft above the top of the screen slots. A seal consisting of 2 to 4 ft of bentonite pellets was placed
above the filter sand. The seal was composed of commercially manufactured, solvent-free,
sodium-bentonite pellets. If the bentonite seal was positioned above the water table, the bentonite
was installed in 1-ft lifts with each hydrated a minimum of 30 minutes between lifts before
proceeding. Clean, potable water was added to hydrate the bentonite. After the placement of the
final lift, the bentonite seal was allowed to hydrate an additional hour before grouting began. A
cement-bentonite grout seal was placed in the annular space above the bentonite seal. The
cement-bentonite grout seal extended from the top of the bentonite seal to land surface. Grouting
was completed as a continuous operation in the presence of an experienced geologist. The grout
was pumped into the annular space under pressure using a rigid tremie pipe placed at the top of
the bentonite seal to ensure a continuous grout seal. Well-head protection was provided for each
monitoring well. A 12-inch diameter, watertight steel vault was installed flush with the ground
surface. The monitoring wells were surveyed by a licensed surveyor (accurate to 0.01-ft).
Monitoring well development was performed following well installation. Specific conductance,
temperature, turbidity, and pH measurements were taken and recorded at the start, twice during,
and at the conclusion of well development. A well was considered fully developed when all the
following criteria were met:

o The well water was clear to the unaided eye, and turbidity measurements from well
development water varied by less than approximately 10 percent;

e The sediment thickness remaining in the well was less than one percent of the screen
length; and

e The total volume of water removed from the well equaled five times the standing water
volume in the well (including the well screen and casing plus saturated annulus, assuming
30 percent porosity), plus the volume of drilling fluid lost.

Monitoring well development logs, lithologic logs, and construction diagrams are presented in
Appendix D. A summary of construction details is presented in Table 2-1.

Depth to groundwater data were collected from each monitoring well to allow interpretation of
groundwater flow direction and contaminant migration pathways. A complete synoptic round of
groundwater level measurements was made after all monitoring well installations were completed.

A total of six groundwater samples and one field duplicate were collected, labeled, sealed under
chain-of-custody, and shipped to TestAmerica. These groundwater samples were analyzed using
the following methods in accordance with the UFP-QAPP (Bay West, 2016):

e TCL VOCs by SW-846 Method 8260B;

e TCL PAHs by SW-846 Method 8270-SIM;
TCL herbicides by SW-846 Method 8151A; and
TAL metals (totals and dissolved) by SW-846 Methods 6010B, 6020A, and 7471B.
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Monitoring wells were sampled using low-flow procedures in accordance with the UFP-QAPP and
Basewide Standard Field Procedures (Bay West, 2013b). Groundwater sampling logs are
presented in Appendix D. Laboratory analytical results are discussed in Section 4.2.4.

2.3 Sample Quality Assurance/Quality Control Measures

QA/QC samples collected as part of the soil and groundwater investigation include matrix
spike/matrix spike duplicates (MS/MSD), field duplicates, equipment rinsate blanks, trip blanks,
temperature blanks, and field blanks. The results of the QA/QC sampling and data evaluation are
presented in Section 4.3.

2.3.1 Field Quality Assurance/Quality Control

Field QC samples included field duplicates, MS/MSDs, equipment rinsate blanks, trip blanks
(VOCs only), temperature blanks, and field blanks. Field duplicates were collected at the required
frequency of 10 percent per method and matrix. Equipment rinsate blanks were collected at the
required frequency of 5 percent per method and matrix, only when non-disposable sampling
equipment was used. Field blanks were collected at the required frequency of one per source of
water (e.g. decontamination rinse water). One trip blank was included in each cooler with VOC
samples and temperature blanks were included in all sample coolers.

QC procedures for pH, specific conductance, temperature, and turbidity measurements during
groundwater sampling and PID screening during soil sampling included calibrating the
instruments, as specified in the UFP-QAPP.

2.3.2 Laboratory Quality Assurance/Quality Control

MS/MSDs were analyzed at a frequency of 5 percent per method and matrix. A triple volume of
groundwater samples was collected to ensure adequate sample volume for MS/MSD analysis. In
addition, the laboratory analyzed method blanks and laboratory control samples at a frequency of
5 percent per method and matrix. If an MS/MSD was not included in an analytical batch, a
laboratory control sample duplicate was analyzed in order to measure precision. Surrogates were
also spiked into all organic field and QC samples.

2.3.3 Data Validation and Verification

Laboratory Data Consultants, Inc. Automated Data Review (ADR) software was used to perform
an automated data review equivalent to an USEPA Tier Il evaluation and to provide preliminary
discrete data qualification. During the full data validation, data were evaluated for precision,
accuracy, representativeness, completeness, comparability, and sensitivity. Data qualifiers were
appended to each result, as necessary, in the electronic data deliverables with validation criteria
set at 100% of USEPA Tier Ill Validation in accordance with the DoD Quality Systems Manual
(QSM) for Environmental Laboratories. The Tier Ill Validation for the 2012 Phase | Rl data was
completed in accordance with QSM 4.2 (DoD, 2010), the USEPA’s National Functional Guidelines
for Superfund Organic Methods Data Review (USEPA, 2008) and the USEPA's National
Functional Guidelines for Inorganic Superfund Data Review (USEPA, 2010) and the approved
Phase | Rl QAPP (Bay West, 2012). The Tier Il Validation for the 2016 data was completed in
accordance with QSM 5.0 (DoD, 2013), the USEPA’s National Functional Guidelines for
Superfund Organic Methods Data Review (USEPA, 2014a) and the USEPA’s National Functional
Guidelines for Inorganic Superfund Data Review (USEPA, 2014b) and the approved Rl QAPP
(Bay West, 2016). Data validation reports are included as Appendix E and laboratory analytical
reports are included in Appendix F.

2.3.4 Decontamination Procedures

All drilling and sampling equipment utilized during the SWMU 56 field investigations was
decontaminated in accordance with the UFP-QAPPs. Prior to drilling activities, an equipment
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decontamination station was constructed on-site. Equipment was decontaminated prior to its
initial use and all subsequent sampling. Sampling equipment decontamination procedures
included scrubbing with potable water and a non-phosphate detergent and subsequent rinsing
with potable water and deionized water.

2.4 Investigation Derived Waste

IDW was generated during advancement of soil borings, monitoring well installations, monitoring
well development, monitoring well purging, and decontamination processes. IDW was segregated
into solids and liquids, containerized, sampled for disposal categorization, and temporarily held
at JBA while awaiting appropriate off-site disposal. IDW is discussed in Section 4.4.
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3.0PHYSICAL CHARACTERISTICS OF THE STUDY AREA

This section presents the results of field observations and measurements noted during the RI field
efforts in addition to the Basewide conditions at JBA. SWMU 56 encompasses an asphalt-paved
storage area, designated the Civil Engineering Storage Yard, centrally located on the eastern half
of the base, immediately south of Building 3440. SWMU 56 is currently zoned as industrial and
used as a storage yard for the JBA Civil Engineering Department. Future land use is designated
as industrial and administrative.

3.1 Geology
3.1.1 Regqional Geology

JBA is located within the Atlantic Coastal Plain physiographic province, 12 miles east of the
Atlantic Coastal Plain and Appalachian Piedmont fall line. The Coastal Plain is characterized by
an eastward thickening wedge of unconsolidated sediments, which overlap the rocks of the
eastern piedmont. These unconsolidated sediments consist of gravel, sand, silt, and clay, which
were derived from erosion of the piedmont and mountains to the west. The Coastal Plain deposits
range in age from Cretaceous to Recent and are approximately 1,600 ft thick in the JBA area.
The upper 300 ft consists of, from stratigraphically highest to lowest (i.e., from youngest to oldest):
the Upland (Pliocene) Deposits (approximately 3 to 55 ft thick); the Calvert Formation (70 to 100
ft thick); the Nanjemoy Formation (70 to 125 ft thick); the Marlboro Clay (0 to 20 ft thick); and the
Aquia Formation (100 to 140 ft thick). The Coastal Plain sediments overlie Pre-Cambrian-age
metamorphic crystalline basement rocks (Earth Tech, 2001).

Except for the Upland deposits, the Coastal Plain formations strike northeast and dip gently to the
southeast. The Upland Deposits consist of interbedded brown to gray silt and clay, sand, and
gravel. The Calvert Formation is part of the Chesapeake Group in Maryland, which also includes
the Choptank and St. Mary’s formations. The Calvert Formation on the western shore is
subdivided into the basal Fairhaven Member and the overlying Plum Point Marl Member. The
Fairhaven Member ranges in color from brown to white and consists mostly of diatoms in a very
fine quartz matrix. Some calcareous material may be present at base of member. The Plum Point
Member is described as a series of bluish green to grayish brown and buff sandy clay and marls,
containing organic remains, including diatoms (CH2M Hill, 2004).

3.1.2 Site Geology

The land surface at SWMU 56 is generally flat and entirely paved, with elevations ranging from
271.25 to 268.86 ft above mean sea level. Soils consist of partially saturated Quaternary Upland
Deposits comprised of three stratigraphic lithologies: silt-clay; an intermediate sand and gravel
stratum; and underlying silty fine sand (IT, 2000). The Calvert Formation is generally encountered
at 30 to 35 ft bgs at SWMU 56. The Miocene-age Calvert Formation consists of a thick
stratigraphic sequence of lower permeability interbedded greenish-gray silt, clay, and fine sand.

3.2 Hydrogeology
3.2.1 Regional Hydrogeology

Both unconfined and confined aquifers are present in Prince George’s County and specifically
JBA. Unconfined groundwater units consist of sediments that are in direct contact with
atmospheric pressure, whereas confined aquifers are overlain by an impervious or semi-
impervious layer of geologic material. Confined aquifers are, therefore, under increased
hydrostatic pressure. Precipitation evaporates, infiltrates, or runs off after contact with the ground.
A percentage of water from precipitation recharges the hydrostratigraphic units.
Hydrostratigraphic units consist of gravel, sand, silt, and clay, or combinations thereof, which
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behave in a similar and synergistic way to either transmit or retard the movement of groundwater
both vertically and horizontally. Groundwater moves through the pore spaces of these
hydrostratigraphic units until removal through springs and seeps (next to surface water bodies)
or by wells or plant roots (Earth Tech, 2001).

An unconfined groundwater table is present within the surficial Upland Deposits underlying JBA
that is derived primarily from precipitation recharge in the vicinity of JBA. The movement of the
unconfined groundwater tends to be towards local surface waters. Below the Upland Deposits are
the Calvert, Nanjemoy, and Marlboro confining formations followed by the water-bearing Aquia
formation. The confining formations separate the Upland Deposits groundwater table from the
deeper Aquia formation aquifer.

JBA and most of Prince George’s County obtains its potable water supplies from the Washington
Suburban Sanitary Commission (WSSC) water utility. The source of the potable water supply is
surface water from the Potomac and Patuxent Rivers. No drinking water supply wells are located
on JBA and drinking water supply wells are not permitted on JBA.

3.2.2 Site Hydrogeology

The depth to groundwater at SWMU 56 in 2016 measured approximately 13 to 15 ft bgs. The
downward migration of groundwater is limited by the Calvert Formation at a depth of
approximately 30 to 35 ft bgs.

Groundwater at ST-14 has historically been reported flowing toward the east and northeast; and
groundwater flow specifically at SWMU 56 was determined to be consistent with this flow direction
(Figure 3-1). Hydraulic conductivity at ST-14, which includes SWMU 56, has been estimated to
range between 0.24 and 3.4 ft per day (IT, 2000). Based on an effective porosity 0.3 and a
hydraulic gradient of 0.01 (from SWMU 56 April 2016 gauging), groundwater velocities across the
site are estimated to be 2.92 to 41 ft per year.

Based on the Basewide CSM, SWMU 56 is located immediately south of localized groundwater
divide (Bay West, 2014). Groundwater from the site flows east to the Charles Branch,
approximately 1,000 ft from SWMU 56. Drinking water supply wells are not permitted on JBA, and
SWMU 56 is located approximately 1,400 ft from the east installation boundary line (the closest
boundary). Therefore, there are no drinking water supply wells within a minimum of 1,400 ft of the
site.

3.3 Surface Water Hydrology
3.3.1 Reqional Surface Water Hydrology

JBA is situated on a drainage divide between the Potomac River Basin to the west and the
Patuxent River Basin to the east. Surface water originating in the north, west, and south portions
of the Base is discharged to the Potomac River via Henson Creek, the Meetinghouse and Paynes
Branches of Tinker Creek, and Piscataway Creek. Surface water originating in the eastern portion
of the Base flows to the Patuxent River via Cabin Branch and Charles Branch of Western Branch
(CH2M Hill, 2005).

The Potomac River and its tributaries identified above are listed in the Code of Maryland
Regulations (COMAR) Stream Use Classification Index as Use-IP (Water Contact Recreation and
Protection of Aquatic Life). The Patuxent River and its tributaries are also listed in the COMAR
Stream Use Classification Index as Use-IP (EA, 2012).

3.3.2 Site Surface Water Hydrology

SWMU 56 is located on the eastern side of the surface water drainage divide. Based on the
existing site topography and adjacent stormwater system, surface water from SWMU 56 drains
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east to the southern Charles Branch, which is located approximately 510 ft southeast of the site
and is the closest surface water body. The Charles Branch ultimately drains into the Patuxent
River. There are no surface water bodies or creeks within or in the immediate vicinity of SWMU
56.

3.4 Demography and Land Use
3.4.1 Basewide Demography and Land Use

The Base is home to more than 60 units, including 2 major headquarters, 6 wings, and about
17,000 Air Force, Air Force Reserve, Air National Guard, Army, Navy, and Marine Corps service
members, civilians, and their families (JBA, 2013). Residential housing, consisting of occupied
and unoccupied housing, is the second largest land use area on Base. On-Base housing consists
of single-family, duplex-type developments, and high-density apartments. The majority of housing
is located on the west side of the Base. One residential area is located east of the airfield. Outdoor
recreation land use includes golf courses, ball fields, a tennis court, a running track, and picnic
areas and the majority are located on the west side of the Base.

Land use adjacent to JBA includes light industrial, commercial, residential, and undeveloped
areas. On the north side of the Base, there is a business park and light industrial area. Most of
the area northeast of the Base is currently undeveloped. The area just south of the Base is
primarily residential and undeveloped land. Some of the land south of the residential area is used
for commercial purposes. Land use on the west side of the base consists of residential,
commercial (shopping centers and office), light industrial, and few areas of undeveloped land. On
the east side of the Base, land use includes light industrial/business park and residential.

3.4.2 Site Demography and Land Use

SWMU 56 is currently zoned as industrial and used as a storage yard for JBA’s Civil Engineering
Department. The future planned land use for the site is industrial and administrative.

3.5 Habitats and Biology

In 2005, a Basewide Ecological Risk Assessment (BERA) was completed to provide a basic
conceptual model for the evaluation of potential ecological risks on JBA (CH2M Hill, 2005). The
following sections on basewide and site-specific habitat and biology are summarized from the
BERA.

3.5.1 Basewide Habitats and Biology
3.5.1.1 Wetland and Aquatic Habitats

Wetland and aquatic habitats occur infrequently on JBA. Wetlands, which comprise only about
two percent of the JBA land area, are mainly associated with the borders of stream channels. The
headwaters of five streams are located on-Base, including Piscataway Creek, Henson Creek,
Tinkers Creek (Paynes and Meetinghouse Branches), Cabin Branch (North and South Branches),
and Charles Branch. There are five small ponds and one larger surface water body (Base Lake)
that encompass a total area of approximately 20 acres (CH2M Hill, 2005).

3.5.1.2 Terrestrial Habitats

JBA is located in the Oak-Pine Forest Region, originally characterized by oaks and hickories, with
pines prevalent on sites with poorer soils. Vegetative communities at JBA currently consist of
extensively managed areas and unmanaged patches of natural plant communities. Approximately
85 percent of JBA is either developed (e.g., housing, buildings, roads, and runways) or intensely
managed. The intensely managed areas include lawns, golf course fairways and greens, and
recreational fields, as well as the runway borders, the infield, and approach clear zones.
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Unimproved areas contain ecological communities such as mixed hardwood forests, mixed
hardwood/pine forests, oak forests, oak/hickory forests, oak/pine forests, pine forests, red maple
swamp, and shallow emergent marsh.

3.5.1.3 Biota

Various species of birds, mammals, reptiles, amphibians, and aquatic organisms have been
observed at JBA and reported in historical documents. The following summarizes the number of
species that have been identified in each category:

Species Category No. of Species on-Base

Birds 68

Mammals 11

Reptiles 1

Amphibians 3

Fish:

- Base Lake and Golf Course Ponds 13

- Berry Pond 1

- Piscataway Creek 27

- Paynes Branch 8

- Meetinghouse Branch 7

- Cabin Branch 0

- Henson Creek Habitat Limited, Not Surveyed
- Charles Branch Habitat Limited, Not Surveyed

There is one Federally-listed endangered plant, the sandplain gerardia (Agalinis acuta), on JBA,
according to a 1997 Basewide survey. In addition, the bald eagle (Haliaeetus leucocephalus;
formerly a Federally-listed threatened species), has been observed at Base Lake during winter
bird surveys. No bald eagle nests have been found on JBA to date, and it has been reported the
eagles were likely transients from the Chesapeake Bay. No additional state or federally listed
threatened or endangered species have been identified on JBA (Geo-Marine, 2001).

3.5.2 Site Habitat and Biology

SWMU 56 consists of a flat, paved, storage area surrounded by maintenance and storage
buildings. The current and future land use in the vicinity of SWMU 56 is industrial. SWMU 56
provides no suitable habitat for terrestrial receptors. SWMU 56 is located in the Charles Branch
drainage, which drains the area between the central portion of East Perimeter Road and Dower
House Road. The Charles Branch has a relatively poor habitat quality for aquatic biota (CH2M
Hill, 2005). There is no direct connection to surface water or sediment at SWMU 56. Groundwater
from SWMU 56 flows under unconfined conditions to the northeast. The groundwater gradient is
fairly flat with seepage velocity estimated at 2.92 to 41 ft per year. Therefore, significant transport
of groundwater constituents from SWMU 56 to Charles Branch is unlikely to occur, and impacts
to surface waters and sediments were considered incomplete.

3.6 Meteorology and Climate

JBA has a continental type of climate with well-defined seasons in a transition zone between a
humid continental climate zone to the north and west and a humid subtropical climate zone to the
south. Both of these zones, in addition to the nearby water bodies, influence the climate at JBA.
JBA is on the upper end of a peninsula formed by the Potomac River on the west and south and
the Chesapeake Bay on the east. Further to the east, across the Delmarva Peninsula, is the
Atlantic Ocean.
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Based on data collected at the Upper Marlboro National Climatic Data Center Station located
approximately 5 miles to the northeast of the Base, the mean annual temperature for JBA is 54
degrees Fahrenheit (°F), with the warmest month being July (monthly average temperature of
76°F) and the coldest month being January (monthly average temperature of 32°F). The annual
precipitation at JBA averages about 42 inches of rain, and the monthly distribution of precipitation
is fairly uniform during the year (URS, 2006).
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4.0 REMEDIAL INVESTIGATION RESULTS

The results obtained during the RI for each of the tasks described in Section 2.0 are summarized
in this section.

4.1 Site Reconnaissance Aerial Image Review

As discussed in Section 2.1, during the preparation of the Phase | Rl UFP-QAPP, Bay West
conducted a thorough review of aerial images from 1943 to 2010 to define the SWMU 56
boundaries. Bay West identified areas of historical storage based on the selected historical aerial
images. The aerial images used during the UFP-QAPP are included in Appendix B. It should be
noted that some of the provided aerial images were not georeferenced to the current site
conditions. The following items were noted during the historical aerial review:

e 1943 — No evidence of storage within the SWMU 56. All access ways and driveways
appear to be gravel.

e 1948 — No evidence of storage within the SWMU 56. All access ways and driveways
appear to be gravel. Buildings 3459 and 3448 are constructed.

e 1950 - Storage within the SWMU 56 is evident. All access ways and driveways appear to
be gravel. Buildings 3444 and 3457 are constructed.

e 1955 — Storage area within the SWMU 56. All access ways and driveways appear to be
gravel. Portions of Buildings 3449 and 3447 are constructed.

e 1964 — Storage within the SWMU 56 is evident. All access ways and driveways appear to
be paved. Portions of Buildings 3449 and 3447 are constructed.

e 1968 — Storage within the SWMU 56 is evident. All access ways and driveways appear to
be paved and striped.

e 1971 - Storage within the SWMU 56 is evident. All access ways and driveways appear to
be paved and striped.

e 1974 — Storage within the SWMU 56 is evident. All access ways and driveways appear to
be paved and striped.

e 1982 — Minimal exterior storage is visible on the aerial image. All access ways and
driveways appear to be paved and striped. Portions of Buildings 3440 and 3451 are
constructed.

e 2000 - Storage within the SWMU 56 is evident. All access ways and driveways appear to
be paved and striped. Buildings 3441 and 3442 are constructed. Building 3459 has been
demolished.

e 2003 — Minimal exterior storage is visible on the aerial image. All access ways and
driveways appear to be paved and striped.

e 2005 - Storage within the SWMU 56 is evident. All access ways and driveways appear to
be paved and striped.

e 2007 — Storage within the SWMU 56 is evident on the east side of the area. All access
ways and driveways appear to be paved and striped.

4.2 Environmental Sampling

Environmental sampling was conducted in accordance with the Phase | Rl UFP-QAPP and RI
UFP-QAPP developed by Bay West and approved by the project stakeholders as described in
Section 2.2. The following sections present the results of soil and groundwater sampling. Soll
analytical results are compared within this section to the May 2016 USEPA residential RSLs for
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a 1 x 10 carcinogenic risk level and hazard quotient (HQ) of 1.0 (USEPA, 2016a) for screening
purposes. Groundwater analytical results within this section are compared to USEPA MCLs
(USEPA, 2012) or the May 2016 USEPA residential RSLs for a 1 x 10 carcinogenic risk level
and HQ of 1.0 (USEPA, 2016a) where no MCL is established for screening purposes. Note, that
RSLs were adjusted to an HQ of 0.1 for COPC identification elsewhere in the report. The sampling
results were also compared to the basewide background UTLs for surface soil, subsurface soil,
and groundwater, when available (CH2MHill, 2004).

4.2.1 2012 Soil Sampling

During the 2012 Phase | RI event, nine borings, identified as TMWs, were advanced in SWMU
56 to a depth of approximately 30 ft bgs. Each TMW was completed through asphalt. Soil samples
were collected continuously from the ground surface to the bottom of each TMW. Soil
encountered in the TMWs generally consisted of 5 ft of brown to dark gray clay with sand and
gravel (fill material), underlain by grayish brown clay, silt, and fine sand to 10 ft bgs (shallow
upland deposits), underlain by yellowish brown to brownish yellow, medium to coarse sands with
varying amounts of gravel and clay to approximately 20 ft bgs (intermediate upland deposits),
underlain by yellow fine sand with silt to the extent of the TMW (deep upland deposits). The
Calvert Formation was encountered in TMWO02 and TMWO08 at a depth of 30 ft bgs and consisted
of dark greenish gray clay. Groundwater was typically encountered at 14 to 16 ft bgs. A cross-
section of the lithology observed at the site is presented on Figure 4-2. Boring logs including full
lithology descriptions are included in Appendix C.

No physical indications of contamination (staining, odor, sheen, etc.) were observed during field
screening in the TMW borings, with the exception of a 1-inch black clay layer in TMWO02 at 3 ft
bgs that was possibly stained. TMWO02 also exhibited the highest pH measurement of 8.39 at 2
to 4 ft bgs; therefore, the 2- to 4-ft interval was submitted for laboratory analysis. At TMWO01,
TMWO03, TMWO05, and TMWOG6, the intervals with the highest PID readings above groundwater
were sampled and submitted for laboratory analysis. Soil samples collected from soil borings
TMWO04, TMWO07, TMWO08, and TMWO09 exhibited no field screening or headspace reading
indication of contamination; therefore, samples were collected from the interval directly above the
soil/groundwater interface. A field duplicate was collected from TMWO1. A summary of 2012 soil
screening results and sample collection is presented in Table 4-1a. The soil detections are
presented in Table 4-2 and sample locations are shown on Figure 1-3. The following sections
provide a summary of the soil sampling analytical results.

4211 VOCs

VOCs were detected in six soil samples. The following summarizes the VOC detections, number
of detections, and detection ranges:

e 1,3,5-trimethylbenzene — one detection at 0.61 ug/kg;

e 2-butanone — three detections ranging from 7.8 to 20 pg/kg;

e Acetone — four detections ranging from 9.6 to 97 ug/kg;

e Carbon disulfide — three detections ranging from 0.44 to 0.87 ug/kg;

e cis-1,2-dichloroethene — two detections ranging from 50 to 120 pg/kg;

e Tetrachloroethene — one detection at 1.8 pg/kg;

e Toluene — one detection at 1.2 pg/kg;

e trans-1,2-dichloroethene — two detections ranging from 4.4 to 9.6 pg/kg; and

e Trichloroethene — two detections ranging from 0.49 to 34 ug/kg.

None of the above concentrations exceeded their respective USEPA residential RSLs (USEPA,
2016a).
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42.1.2 PAHs

PAHs were detected in four soil samples collected from 2-4 ft bgs, directly beneath the asphalt
paved surface and fill. The following summarizes the PAH detections, number of detections, and
detection ranges:

e Acenaphthene — one detection at 2.2 pg/kg;

e Acenaphthylene — three detections ranging from 1.0 to 7.7 pg/kg;

e Anthracene — two detections ranging from 3.7 to 5.6 pg/kg;

e Benzo[a]anthracene — three detections ranging from 1.9 to 14 pg/kg;

e B[a]P - three detections ranging from 2.2 to 18 pg/kg;

e Benzo[b]fluoranthene — three detections ranging from 5.3 to 34 ug/kg;
e Benzolg,h,i]perylene — three detections ranging from 4.0 to 18 ug/kg;
¢ Benzo[k]fluoranthene — three detections ranging from 1.5 to 9.4 pg/kg;
o Chrysene — three detections ranging from 3.7 to 30 pg/kg;

e Dibenz(a,h)anthracene — two detections ranging from 3.4 to 3.9 ug/kg;
¢ Fluoranthene — three detections ranging from 3.5 to 35 ug/kg;

¢ Fluorene — two detections ranging from 4.0 to 5.4 ug/kg;

¢ Indeno[1,2,3-cd]pyrene — three detections ranging from 3.1 to 17 pg/kg;
e Naphthalene — four detections ranging from 0.66 to 37 ug/kg;

¢ Phenanthrene — three detections ranging from 2.1 to 28 pg/kg; and

e Pyrene —three detections ranging from 4.0 to 42 ug/kg.

B[a]P was detected in two samples collected from 2-4 ft bgs at concentrations of 16 and 18 ug/kg
at TMW02 and TMWO1 (Figure 4-1), respectively, that exceeded or equaled the USEPA
residential RSL of 16 pg/kg and basewide background soil boring UTL concentration (3.5 pg/kg).

4.2.1.3 SVOCs

SVOCs were detected in six soil samples and the field duplicate. The following summarizes the
SVOC detections, number of detections, and detection ranges:

e Benzyl alcohol — seven detections ranging from 22 to 47 ug/kg
The above concentrations do not exceed the benzyl alcohol residential RSL (6,300,000 pg/kg).

4.2.1.4 Pesticides

Pesticides were detected in two soil samples. The following summarizes the pesticide detections,
number of detections, and detection ranges:

e 4 4'-dichlorodiphenyldichloroethane (DDD) — two detections ranging from 1.7 to 1.8 pg/kg;
and

e 4 4'-dichlorodiphenyldichloroethylene (DDE) — two detections ranging from 1.2 to 4.7
Ha/kg.
None of the above concentrations exceeded their respective USEPA residential RSLs (USEPA,
2012).

4.2.15 PCBs

No PCBs were detected greater than the limit of detection (LOD) in the soil samples.
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4.2.1.6 Herbicides
No herbicides were detected greater than the LOD in the soil samples.
4.2.1.7 Metals

Metals were detected in all of the soil samples and the field duplicate. The following summarizes
the metal detections, number of detections, and detection ranges:

e Aluminum — 15 detections ranging from 1,600 to 24,000 milligrams per kilogram (mg/kg);

e Arsenic — 15 detections ranging from 0.37 to 2.9 mg/kg;

e Barium — 15 detections ranging from 4.3 to 42 mg/kg;

e Beryllium — 15 detections ranging from 0.025 to 0.31 mg/kg;

e Cadmium — 15 detections ranging from 0.029 to 0.18 mg/kg;

e Calcium — 15 detections ranging from 20 to 1,100 mg/kg;

e Chromium — 15 detections ranging from 2.4 to 22 mg/kg;

e Cobalt — 15 detections ranging from 0.1 to 2.7 mg/kg;

e Copper — 15 detections ranging from 1 to 5.2 mg/kg;

e Iron — 15 detections ranging from 1,200 to 21,000 mg/kg;

e Lead - 15 detections ranging from 0.89 to 16 mg/kg;

e Magnesium — 15 detections ranging from 33 to 800 mg/kg;

¢ Manganese — 15 detections ranging from 0.94 to 39 mg/kg;

e Mercury — four detections ranging from 0.011 to 0.024 mg/kg;

e Molybdenum — 15 detections ranging from 0.081 to 1.0 mg/kg;

¢ Nickel — 15 detections ranging from 0.32 to 5.4 mg/kg;

e Potassium — 15 detections ranging from 68 to 440 mg/kg;

e Selenium — 15 detections ranging from 0.17 to 0.85 mg/kg;

e Silver — seven detections ranging from 0.021 [in duplicate]to 0.045 mg/kg;

e Sodium — four detections ranging from 75 to 600 mg/kg;

e Thallium — 15 detections ranging from 0.011 to 0.21 mg/kg;

e Vanadium — 15 detections ranging from 2.6 to 37 mg/kg; and

e Zinc — 15 detections ranging from 0.58 to 20 mg/kg.

Arsenic was detected at concentrations in exceedance of the USEPA residential RSL of 0.68
mg/kg in eight subsurface soil samples; however, all detected concentrations were below the
basewide background soil boring UTL concentration (5.7 mg/kg). The unspeciated chromium
concentrations in all soil samples exceeded the residential RSL for hexavalent chromium (0.3
mg/kg), but did not exceed the residential RSL for trivalent chromium (120,000 mg/kg) or the
basewide background soil boring UTL for total chromium (31.2 mg/kg).

4.2.2 2016 Soil Sampling

During the 2016 RI event, seven borings were advanced at SWMU 56 to a depth of approximately
11 ft bgs. Each boring was completed through asphalt. Soil samples were collected continuously
from the ground surface to the bottom of each boring. Soil encountered in the borings was
consistent with observations made in the 2012 borings (Section 4.2.1). Boring logs including full
lithology descriptions are included in Appendix D.
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No physical indications of contamination (staining, odor, sheen, etc.) were observed during field
screening in the borings. Three samples from each soil boring, at pre-selected intervals (2-4, 5-7
and 9-11 ft bgs intervals) were submitted for laboratory analysis of barium. The objective of the
2016 soil sampling effort was to confirm and delineate the barium contamination reported in the
TMWO06 2-4 ft bgs soil sample in the Phase | RI (Bay West, 2016). To that end, the seven soil
borings advanced in April 2016 were located near and surrounding the location of TMWO06 (Figure
1-3). A summary of 2016 soil screening results and sample collection is presented in Table 4-1b.
The soil detections are presented in Table 4-2. The following section provides a summary of the
soil sampling analytical results.

4.2.2.1 Barium

Barium was detected in all 21 soil samples and three field duplicates. The following summarizes
detections, number of detections, and detection ranges:

e Barium — 15 detections ranging from 11 to 71 mg/kg

During the 2012 RI, barium was reportedly detected in one soil sample that exceeded the USEPA
residential RSL of 15,000 mg/kg. This detected concentration was reportedly present in the 2-4 ft
bgs sample from TMWO06. The 2016 soil sampling was designed to confirm and delineate this
reported barium contamination. Upon initial analysis of the 2016 soil data, it was noted that
elevated barium concentrations were not detected in any 2016 samples. This prompted Bay West
to re-evaluate the results presented in the 2012 Phase | RI. It was discovered that there was unit
conversion error during table creation for the barium results from one electronic lab deliverable
(containing results for three soil samples). For example, the 2012 Phase | RI reported the barium
concentrations in the 2-4 ft soil sample from TMWO06 to be 42,000 mg/kg; however, the actual
result was 42 mg/kg. Although the error was believed to isolated, Bay West reprocessed the entire
2012 set of analytical data for use in this report. Upon reprocessing, no detected concentrations
of barium in 2012 soil samples collected at SWMU 56 exceeded the RSL of 15,000 mg/kg.

4.2.3 2012 Groundwater Sampling

Groundwater samples were collected from each TMW using the procedures described in
Section 2.4. The groundwater sampling turbidity goal of 10 NTUs, prior to sampling, was attained
for each of the groundwater samples, with the exception of TMW02, TMWO05, and TMWO08, which
had final turbidity readings of 1,028.5, 12.6, and 52.2 NTUs, respectively. After purging TMWO05
and TMWO08 for a minimum of two hours, turbidity did not reach 10 NTUs; therefore, the peristaltic
pump was set to the minimum pumping rate of 150 mL/min and water samples were collected. At
TMWO2, the recharge rate was not sufficient to collect more than one turbidity reading. After
recording one turbidity reading and purging for two hours, the water sample was then collected at
the minimum pumping rate of 150 mL/min. Turbid groundwater samples can cause naturally-
occurring metals that are sorbed to suspended solids to desorb into solution during the sample
preservation process, causing elevated levels of metals to be detected. Water levels within the
TMW casings could not be measured because the diameter of the water level indicator probe was
greater than the diameter of the top of the DPT groundwater sampler; however, groundwater was
measured at 14.01 ft below top of casing (BTOC) in ST14-MW35. The location of ST14-MW35 is
detailed on Figure 1-3. The field documents are provided in Appendix C. The groundwater data
from the Phase | Rl were used for screening and to determine the analytical approach for the
2016 RI, but have not been used for the determination of COPCs or risk assessment within this
report. Groundwater detections from 2012 TMW groundwater sampling are presented in Table 4-
3. The following sections provide a summary of the 2012 groundwater results.

4.2.3.1 VOCs

VOCs were detected in seven groundwater samples and the field duplicate. The following
summarizes the VOC detections, the number of detections, and detection ranges:
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e 1,1-Dichloroethane — one detection at 0.21 pg/L;

o 1,1-Dichloroethene — three detections ranging from 0.17 to 0.53 pg/L;
e Chloroform — four detections ranging from 0.33 to 490 ug/L;

e DCE - six detections ranging from 0.16 to 4.9 ug/L;

e TCE - seven detections ranging from 0.31 to 45 pg/L; and

e Trichlorofluoromethane — one detection at 0.93 ug/L.

Chloroform was detected in four samples at TMW-04, TMW-05, TMW-06, and TMW-07 at
concentrations that exceeded the USEPA tap water RSL of 0.220 pg/L. Chloroform was detected
in one sample at TMW-04 at a concentration that exceeded the MCL of 80 pg/L. TCE was
detected in six samples (including the field duplicate) at TMW-01, TMW-02, TMW-05, TMW-06,
and TMW-09 at concentrations that exceeded the USEPA tap water RSL of 0.490 ug/L. TCE was
detected in five samples (including the field duplicate) at TMW-01, TMW-05, TMW-06 and TMW-
09 at concentrations that exceeded the USEPA MCL of 5 pg/L. It is noted that SWMU 56 lies
within the footprint of ST-14. Chloroform and TCE are currently being addressed in the ST-14
ROD (USEPA, 2007).

4.2.3.2 PAHs

PAHs were detected in all of the groundwater samples including the field duplicate. The following
summarizes the VOC detections, number of detections, and detection ranges:

¢ Anthracene — one detection at 0.029 ug/L;

e Benzo(g,h,i)perylene — one detection at 0.15 pg/L;

e Benzo[b]fluoranthene — one detection at 0.17 pg/L;

e Benzo[g,h,i]perylene — one detection at 0.15 pg/L;

o Benzo[k]fluoranthene — one detection at 0.17 ug/L;

e Dibenz(a,h)anthracene — one detection at 0.16 pg/L;

e Fluoranthene — one detection at 0.092 ug/L;

e Fluorene — two detections ranging from 0.067 to 0.14 ug/L;

e Indeno[1,2,3-cd]pyrene — one detection at 0.17 ug/L;

e Naphthalene — 10 detections ranging from 0.0072 to 0.13 pg/L; and

¢ Phenanthrene — two detections ranging from 0.11 to 0.23 pg/L.

Benzol[b]fluoranthene, dibenz(a,h)anthracene, benzo[aJanthracene, and indeno[1,2,3-cd]pyrene
were detected in TMW-05 at concentrations that exceeded the respective USEPA tap water
RSLs.

4.2.3.3 SVOCs

Diethyl phthalate was detected in TMW-06 at a concentration of 0.53 pug/L. No other SVOCs were
detected. The diethyl phthalate detection did not exceed the USEPA tap water RSL of
15,000 pg/L.

4.2.3.4 Pesticides
No pesticides were detected greater than the LOD in the groundwater samples.
4.2.3.5 PCBs

No PCBs were detected greater than the LOD in the groundwater samples.
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4.2.3.6 Herbicides

2-4-chloro-2-methylphenoxypropanoic acid (MCPP) was detected at TMW-05 at a concentration
of 33 pg/L and at TMW-07 at a concentration of 35 ug/L. No other herbicides were detected. The
detections of MCPP exceeded the USEPA tap water RSL of 16 pg/L.

4.2.3.7 Metals

Metals were detected in all of the groundwater samples including the field duplicate. The following
is a list of metal detections, number of detections, and detection ranges:

¢ Aluminum — 10 detections ranging from 57 to 21,000 pg/L;

e Arsenic — three detections ranging from 0.41 to 21 pg/L;

e Barium — 10 detections ranging from 19 to 210 ug/L;

e Beryllium — 10 detections ranging from 0.085 to 1.9 pg/L;

e Cadmium — 10 detections ranging from 0.14 to 2.4 ug/L;

e Calcium — 10 detections ranging from 1,600 to 11,000 ug/L;

e Chromium (Total) — 10 detections ranging from 1.0 to 170 pg/L;

e Cobalt — 10 detections ranging from 1.0 to 95 pg/L;

e Copper — three detections ranging from 5.2 to 310 ug/L;

e Iron — 10 detections ranging from 740 to 110,000 pg/L;

e Lead - 10 detections ranging from 0.22 to 24 pg/L;

¢ Magnesium — 10 detections ranging from 750 to 9,100 ug/L;

e Manganese — 10 detections ranging from 19 to 390 ug/L

e Mercury — five detections ranging from 0.065 to 0.39 pg/L;

e Molybdenum — nine detections ranging from 0.19 to 45 pg/L;

¢ Nickel — 10 detections ranging from 3.8 to 150 pg/L;

e Potassium — 10 detections ranging from 750 to 4,100 ug/L;

e Selenium — two detections ranging from 0.99 to 3.0 pg/L;

e Silver — one detection ranging from 0.36 ug/L;

e Sodium — 10 detections ranging from 3,700 to 57,000 ug/L;

e Thallium — five detections ranging from 0.063 to 1.5 pg/L;

¢ Vanadium — four detections ranging from 0.77 to 59 ug/L; and

e Zinc — seven detections ranging from 9.0 to 190 ug/L.

The following metals were detected at concentrations that exceeded their respective USEPA
MCLs or USEPA tap water RSLs. Comparisons to background UTL concentrations have also
been included.

e Aluminum was detected in the groundwater sample collected from TMWO02 in exceedance
of the USEPA tap water RSL (2,000 ug/L) and below the basewide background UTL
concentration (2,700 pg/L).

e Arsenic was detected in groundwater samples collected from TMWO02, TMWO05, and
TMWO8 in exceedance of the USEPA tap water RSL (0.052 pg/L). Arsenic was detected
in the groundwater sample collected from TMWO02 in exceedance of the MCL (10 pg/L).

e Chromium (total) was detected in all groundwater samples collected from TMWs in 2012
in exceedance of the USEPA tap water RSL for hexavalent chromium (0.035 pg/L). All
detected chromium concentrations, with the exception of the sample collected from
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TMWO02, were below the USEPA residential RSL for trivalent chromium (22,000 ug/L),
USEPA MCL (100 pg/L), and the basewide background UTL concentration (34.3 pg/L).

e Cobalt was detected in groundwater samples collected from TMWO02 and TMWO5 at
concentrations that exceeded USEPA tap water RSL of 6.0 pg/L; however, the
concentration detected in the groundwater sample from TMWO05 was below the basewide
background UTL concentration (22.2 pg/L).

¢ Iron was detected in the groundwater sample collected from TMWO02 in exceedance of the
USEPA tap water RSL (14,000 pg/L) and above the basewide background UTL
concentration (27,000 pg/L).

o Lead was detected in the groundwater sample collected from TMWO02 in exceedance of
the USEPA tap water RSL (15ug/L), the MCL (15pg/L), and the basewide background
UTL concentration (9.5 pg/L).

e Thallium was detected in the groundwater sample collected from TMWO2 in exceedance
of the USEPA tap water RSL (0.2 pg/L), but below the MCL (2 pg/L).

4.2.4 2016 Groundwater Sampling

During the 2016 RI event, six permanent monitoring wells were advanced at SWMU 56 to a depth
of approximately 30 to 35 ft bgs (Table 2-1). Each monitoring well was completed through asphalt.
Soil samples were collected and logged for lithology continuously from the ground surface to the
bottom of each monitoring well. Soil encountered in the monitoring wells generally consisted of
5 ft of brown to dark gray clay with sand and gravel (fill material), underlain by grayish brown clay,
silt, and fine sand to 10 ft bgs (shallow upland deposits), underlain by yellowish brown to brownish
yellow, medium to coarse sands with varying amounts of gravel and clay to approximately 20 ft
bgs (intermediate upland deposits), underlain by yellow fine sand with silt to the extent of the
monitoring well (deep upland deposits). The Calvert Formation was encountered in each of the
monitoring wells at a depth of approximately 30-35 ft bgs and consisted of dark greenish gray
clay. A cross-section of the lithology observed at the site is presented on Figure 4-2 (A-A’ cross-
section plan view is included on Figure 1-3). Monitoring well logs are included in Appendix D.

Groundwater samples were collected from each monitoring well using the procedures described
in Section 2.2.3.1. The groundwater sampling turbidity goal of 10 NTUs, prior to sampling, was
attained for each of the groundwater samples. Water levels within the monitoring well casings
ranged from 13.11 ft BTOC and 15.57 ft BTOC. Positive analytical detections in groundwater
samples are presented in Table 4-4. A summary of the field-based groundwater stabilization
parameters (pH, specific conductivity, temperature, turbidity, dissolved oxygen, and oxidation-
reduction potential) is included as Table 4-6. The following sections provide a summary of the
groundwater results:

4.2.4.1 VOCs

VOCs were detected in six groundwater samples and one field duplicate. The following
summarizes the VOC detections, the number of detections, and detection ranges:

o 1,1-Dichloroethane — one detection at 0.21 pg/L;

e 1,1-Dichloroethene — five detections ranging from 0.17 to 0.44 ug/L;

e Acetone — five detections ranging from 3.0 to 5.6 pg/L;

e Chloroform — seven detections ranging from 0.33 to 3.1 ug/L;

¢ DCE - seven detections ranging from 0.25 to 14 ug/L;

e Tetrachloroethene — one detection at 4.7 ug/L;

e Trans-1,2-Dichloroethene — one detection at 0.18 pg/L; and
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e TCE - seven detections ranging from 0.39 to 36 pg/L.

Chloroform was detected in groundwater samples collected from all six monitoring wells (including
the field duplicate) at concentrations that exceeded the USEPA tap water RSL of 0.220 ug/L, but
no detected concentrations exceeded the MCL of 80 pg/L. TCE was detected in groundwater
samples (including field duplicate) collected from SWMU56-MW01, SWMU56-MW02, SWMU56-
MWO04, SWMU56-MWO05, and SWMU56-MWO06 at concentrations that exceeded the USEPA tap
water RSL of 0.490 pg/L and was detected in samples at SWMU56-MWO01, SWMU56-MWO02,
SWMU56-MWO04, and SWMU56-MWO05 at concentrations that exceeded the USEPA MCL of 5

Mo/L.

It is noted that SWMU 56 lies within the footprint of ST-14. The maximum groundwater
concentration detected during 2016 ST-14 RA-O monitoring was 11 ug/L for chloroform and 360
pg/L for TCE. Chloroform and TCE are currently being addressed in the ST-14 ROD (USAF,
USEPA, and MDE, 2007).

4.2.4.2 PAHs

PAHs were detected in six groundwater samples including the field duplicate. The following
summarizes the PAH detections, number of detections, and detection ranges:

e Benzo[g,h,i]perylene — one detection at 0.018 pg/L;

e Benzo[a]anthracene — one detection at 0.016 pg/L;

e Benzo[b]fluoranthene — one detection at 0.037 ug/L;

e Benzo[k]fluoranthene — one detection at 0.011 pg/L;

o Chrysene — one detection at 0.033 ug/L;

e Fluoranthene — three detections ranging from 0.073 to 0.17 ug/L;

e Fluorene — six detections ranging from 0.020 to 0.071 ug/L;

¢ Indeno[1,2,3-cd]pyrene — one detection at 0.019 ug/L; and

¢ Phenanthrene — five detections ranging from 0.020 to 0.071 pg/L.

Benzo[a]anthracene and benzo[b]fluoranthene were detected in SWMU56-MWO03 at
concentrations that exceeded the respective USEPA tap water RSLs of 0.012 pg/L and 0.034
Mg/L, respectively.

4.2.4.3 Herbicides
No herbicides were detected greater than the LOD in the groundwater samples.
4.2.4.4 Metals

Metals were detected in all six of the groundwater samples and the field duplicate sample. Both
dissolved and total metals were analyzed; however, only analytical results for total metals are
discussed herein. The following is a list of metal (totals) detections, number of detections, and
detection ranges:

¢ Aluminum — seven detections ranging from 270 to 2400 ug/L;

e Antimony — two detections ranging from 0.67 to 0.94 ug/L;

e Arsenic — five detections ranging from at 0.38 to 0.77 ug/L;

e Barium — seven detections ranging from 64 to 180 ug/L;

e Beryllium — five detections ranging from 0.13 to 0.45 pg/L;

e Cadmium — four detections ranging from 0.38 to 1.1 pg/L;

e Calcium — seven detections ranging from 4,600 to 36,000 ug/L;
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e Chromium (total) — six detections ranging 0.68 to 11 pg/L;

e Cobalt — seven detections ranging from 2.7 to 10 ug/L;

e Copper — seven detections ranging from 0.7 to 4.2 pg/L;

e |ron — seven detections ranging from 510 to 2100 pg/L;

e Lead - four detections ranging from 0.38 to 0.58 pg/L;

e Magnesium — seven detections ranging from 3200 to 8900 pg/L;
e Manganese — seven detections ranging from 120 to 340 pg/L;

¢ Mercury — two detections ranging from 0.027 to 0.068 pg/L;

¢ Molybdenum - five detections ranging from 0.31 to 5.0 pg/L;

¢ Nickel — seven detections ranging from 4.7 to 14 pg/L;

e Potassium — seven detections ranging from 900 to 40,000 pg/L;
e Selenium — three detections ranging from 0.75 to 0.88 ug/L;

e Sodium — seven detections ranging from 29,000 to 92,000 pg/L;
e Thallium — four detections ranging from 0.071 to 0.18 pg/L;

¢ Vanadium - five detection ranging 0.82 to 2.9 pg/L; and

e Zinc — seven detections ranging from 12 to 89 ug/L.

The following metals were detected at concentrations that exceeded their respective USEPA
MCLs or USEPA tap water RSLs. Comparisons to background UTL concentrations have also
been included.

e Arsenic was detected in groundwater samples collected from MW01, MWO03, MWO04, and
MWO5 in exceedance of the USEPA tap water RSL; however, all detected arsenic
concentrations were below the USEPA MCL.

e Chromium (total) was detected in groundwater samples collected from SWMU56-MWO0L1,
SWMU56-MW02, SWMU56-MW03, SWMU56-MW04, and SWMU56-MWO05 in
exceedance of the USEPA tap water RSL for hexavalent chromium (0.035 pg/L); however,
all detected chromium concentrations are below the USEPA tap water RSL for trivalent
chromium (22,000 pg/L), USEPA MCL (100 ug/L), and the basewide background UTL
concentration (34.3 pg/L).

e Cobalt was detected in groundwater samples collected from SWMU56-MWO01 and
SWMU56-MWO05 at concentrations that exceeded USEPA tap water RSL of 6.0 pg/L;
however, concentrations detected in groundwater samples from both wells were below the
basewide background UTL concentration (22.2 pg/L).

4.2.4.5 Vapor Intrusion Screening Level Comparison

The 2016 RI groundwater data were screened against the USEPA’s Vapor Intrusion Screening
Level (VISL) calculator in accordance with the UFP-QAPP (Bay West, 2016). Groundwater
detections in comparison to the target groundwater concentrations for residential and commercial
exposure produced by USEPA's VISL (USEPA, 2016b) are presented in Table 4-5.

Chloroform was detected in groundwater samples collected from MWO01, MWO04, (including field
duplicate) and MWO06 at concentrations that exceeded the VISL target residential groundwater
concentration of 0.81 pg/L. Chloroform was detected in groundwater samples below the VISL
target commercial groundwater concentration (Table 4-5).

TCE was detected in groundwater samples (including field duplicate) collected from SWMU56-
MWO01, SWMU56-MWO02, SWMU56-MWO04, SWMU56-MWO05, and SWMU56-MWO06 at
concentrations that exceeded the VISL target residential groundwater concentration of 1.2 pg/L.
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TCE was detected in groundwater samples (including field duplicate) collected from SWMU56-
MwWO01, SWMU56-MW02, SWMU56-MW04 and SWMU56-MWO05 at concentrations that
exceeded the VISL target commercial groundwater concentration of 1.2 pg/L. It is noted that
SWMU 56 is collocated with ST-14. Residential exposure to chloroform and TCE is currently being
addressed in the ST-14 ROD via institutional controls that restrict residential use (USAF, USEPA,
and MDE, 2007). However, further evaluation of VI as it relates to chloroform and TCE is
warranted and is planned to be conducted in support of ongoing ST-14 site remediation.

4.3 Sample Quality Assurance/Quality Control Measures

For the 2012 and 2016 events, all laboratory analytical data were validated by Bay West. Data
validation results are discussed in the Data Validation Report included in Appendix E. All data
were determined to be usable or usable as qualified.

4.4 Investigation Derived Waste

The handling of wastes derived from the sampling effort (soil, purge water, and decontamination
fluids) followed USEPA and MDE regulatory requirements. Characterization sampling of the soil
and water generated during the RI activities demonstrated that the material was non-hazardous,
and the IDW was transported to appropriately permitted disposal facilities at the completion of the
field work.

4.5 Conceptual Site Model Summary

The CSM for SWMU 56 is based on data from site background, environmental setting, and
analytical data collected during the RI field efforts. The potential contaminant sources at
SWMU 56 are solvents and other liquid wastes that were used or stored at the site and may have
been spilled or otherwise discharged onto the ground in the vicinity of the storage area.

The soils encountered at SWMU 56 are typical of those encountered throughout JBA, with upland
deposits consisting of finer-grained silts and silty clay overlying coarser-grained sands and
gravels to a depth of approximately 30 to 35 ft bgs, beneath which the Calvert Formation is
encountered throughout the site. The Calvert Formation consists of a dark greenish gray clay with
silt and fine sand, and acts as a regional aquitard. The depth to groundwater at the site ranges
from approximately 13 to 16 ft bgs across the site.

Metals, pesticides, VOCs, SVOCs, and PAHs were detected in site soil; however, only B[a]P,
chromium, and arsenic exceeded their USEPA residential RSL values (Section 4.2.1; USEPA,
2016a). The arsenic concentrations detected in soil were all below the basewide background
UTLs. The unspeciated chromium concentrations in all soil samples exceeded the residential RSL
for hexavalent chromium (0.3 mg/kg), but did not exceed the residential RSL for trivalent
chromium (120,000 mg/kg) or the basewide background soil boring UTL for total chromium (31.2
mg/kg). The B[a]P concentrations slightly exceeded its residential RSL (16 pg/kg, set at an excess
cancer risk of 1x10°) at one Phase | Rl sample location, TMWO01 (18 ug/kg), and equaled it at
one sample location, TMWO02 (16 pg/kg). These soil samples were collected from 2-4 ft bgs
directly below the asphalt pavement and associated fill. Additionally, these B[a]P concentrations
are an order of magnitude below the basewide background surface soil UTL concentration (120

Ha/L).

Metals, VOCs, and PAHs were detected in groundwater samples collected from permanent
construction monitoring wells installed at SWMU 56 as part of the 2016 RI activities. TCE was
detected in groundwater samples collected from four out of the six SWMU 56 wells in exceedance
of the MCL (5 ug/L). As noted previously, SWMU 56 lies within the footprint of ST-14. The
concentrations detected in SWMU 56 wells were similar to those detected in nearby ST-14 wells
and TCE is already addressed in the ST-14 ROD (USEPA,2007). TCE groundwater
concentrations are therefore considered attributable to ST-14 and not a SWMU 56 release.
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Benzo[b]fluoranthene and benzo[aJanthracene were detected in groundwater samples collected
from one monitoring well (SWMU56-MWO03) in exceedance of their RSLs. The
benzo[b]fluoranthene and benzo[a]anthracene concentrations detected in SWMU56-MWO03
slightly exceeded (within 0.004 pg/L) their RSLs (0.034 pg/L and 0.012 pg/L, respectively). Given
the solubility of these PAHS, their detected concentrations are not believed to be associated with
a plume and are likely attributable to small amounts of sediment in the groundwater sample (Table
4-6).

The site is currently used for commercial/industrial purposes, and future land use will likely remain
commercial/industrial. Transport and exposure pathways are not complete or potentially complete
at the site for ecological receptors. There is no current use of, or exposure to, groundwater, as
potable water is currently supplied to JBA by the WSSC, and it is anticipated that this will continue
in the foreseeable future. Potential receptors include current and future industrial/commercial
workers, future construction/utility workers, and future hypothetical on-site residents. Exposure
pathways include ingestion, dermal contact, and inhalation of particulates from soils, and
ingestion, dermal contact, and inhalation of vapors from groundwater. The potential exposure
pathway for trespassers is considered incomplete.
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5.0 CONTAMINANT FATE AND TRANSPORT

The fate and transport of chemicals are dependent on a wide variety of factors. Fate refers to the
expected final state that an element, compound, or group of compounds will reach following
release to the environment. Transport refers to the mechanisms and rates of migration of
chemicals away from the source area.

Several organic and inorganic constituents were detected in environmental media at SWMU 56.
This discussion focuses on the constituents that were identified as COPCs for the BRA, which
are presented in Section 6.0.

The COPCs evaluated for fate and transport mechanisms are listed below.

Metals: e Manganese
e Aluminum e Mercury
e Arsenic e Thallium
e Cadmium PAHSs:
e Chromium ¢ Benzo(a)anthracene
e Cobalt o Benzo(a)pyrene
e Iron o Benzo(b)fluoranthene

The following subsections discuss routes of migration at SWMU 56 and factors affecting
persistence, fate, and transport of contaminants in general and on a site-specific basis for COPCs
identified for SWMU 56.

5.1 Potential Routes of Migration

Several routes of migration are possible for SWMU 56 contaminants through multiple media
including soil and groundwater. These routes are summarized below.

5.1.1 Soil

Organic and inorganic constituents, including PAHs and metals, were detected in subsurface soil
samples at SWMU 56. One PAH and metals were identified as COPCs in soil. These
contaminants may be released directly to surface or subsurface soil, or may reach surface sail
via runoff or fugitive dust from nearby surfaces. Further migration in the soil may occur through
leaching and infiltration.

5.1.2 Groundwater

Organic and inorganic constituents, including PAHs, and metals were detected in groundwater
samples at SWMU 56. The COPCs identified for SWMU 56 groundwater include PAHs and
metals.

Contaminants may reach groundwater via infiltration or leaching from subsurface soil.
Groundwater flow is the major mechanism for transporting dissolved constituents in groundwater.
The rate of migration of groundwater contaminants is largely controlled by groundwater flow rate,
physical properties of the contaminants, seepage velocity, and natural attenuation.

5.2 Contaminant Persistence

The persistence and fate of chemical constituents in the environment depend on various
chemical, physical, and biological processes. The predominant processes affecting the
environmental persistence and fate of chemical constituents include solubility, photolysis,
volatilization, hydrolysis, oxidation, chemical speciation/oxidation state, complexation,
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precipitation or co-precipitation, cationic exchange, sorption, and biodegradation or
biotransformation. These processes are briefly summarized below.

5.2.1 Solubility

The solubility of chemical constituents in water is important in assessing their mobility in the
environment. This is particularly important for the transport and ultimate fate of chemicals from
soil and sediment to water (i.e., groundwater and surface water). Generally, for organic
constituents, aqueous solubility is a function of molecular size, molecular polarity, temperature,
and the presence of other dissolved organic co-solvents. For metals and other inorganic
parameters, solubility is generally controlled by chemical speciation, pH, redox potential (Eh), the
presence of oxygen, and the presence of dissolved and/or colloidal organic compounds (e.g.,
humic and fulvic acids) or other inorganic ion species (e.g., hydroxides and sulfates) (USEPA,
1979). Increased solubility is usually directly related to increased environmental mobility with
groundwater or surface water being the principal transport medium. Therefore, solubility is a
significant factor affecting the fate of a compound or element in the water environment.

5.2.2 Photolysis

Many chemical constituents, particularly organic compounds, are susceptible to photolytic
degradation either directly or indirectly. Direct photolysis involves a splitting of the chemical
compound by light, whereas indirect photolysis occurs when another compound is transformed
by light into a reactive species (usually a hydroxyl radical) that reacts with and modifies the original
compound. In general, photolysis primarily occurs within the atmosphere, although it may also
occur to a limited extent in surface water or soil under certain environmental conditions (USEPA,
1979).

5.2.3 Volatilization

Volatilization of organic chemicals from soil or water to the atmosphere is an important pathway
for chemicals with high vapor pressures. For organic compounds, volatilization is a function of
partial pressure gradients, temperature, and molecular size, and is more likely to occur for
compounds with low molecular weights. In addition, certain metals such as mercury, arsenic, and
lead are capable of undergoing biologically mediated transformation (i.e., alkylation) that forms
volatile end products. Volatilization is important for the transport of certain chemical constituents
from surface and subsurface soil (i.e., vadose zone), sediment, and surface water, and is
evaluated using Henry’s law and other associated chemical-specific rate constants.

5.2.4 Hydrolysis

Hydrolysis involves the decomposition of a chemical compound by its reaction with water. The
rate of reaction may be promoted by acid (hydronium ion, [HsO"]) and/or base (hydroxyl ion, [OHT])
compounds. In general, most organic compounds are resistant to hydrolytic reactions unless they
contain a functional group (or groups) capable of reacting with water. Metallic compounds,
however, generally dissociate readily in water depending upon the aqueous environmental
conditions (e.g., pH and ionic strength). For metals, hydrolytic dissociation is an indirect process
affecting the primary fate and transport mechanism of aqueous solubility.

5.2.5 Oxidation

The direct oxidation of organic compounds in natural environmental matrices may occur, but this
is generally a slow, insignificant transformation mechanism of minimal importance (USEPA,
1979). However, some inorganic compounds may be rapidly oxidized under naturally occurring
environmental conditions when the surrounding environment changes from anaerobic to aerobic
conditions.
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5.2.6 Chemical Speciation/Oxidation States

Chemical speciation is important, primarily for metals that may exist in multiple oxidation states in
the environment, particularly within agueous matrices. In general, the oxidation state of metals in
an aqueous environment depends primarily upon the relative stability of possible valence states
(which are element-specific), oxygen availability, pH and Eh conditions, and the presence of
available complexing agents and/or other cations and anions (USEPA, 1979). Because various
metallic species exhibit different aqueous solubility and mobility within soils and/or sediments
(USEPA, 1979), the oxidation state of an individual metal will greatly affect its environmental
mobility.

5.2.7 Complexation

For metals, complexation with various ligands is an important process because these complexes
may be highly soluble in water. Complexation may, therefore, greatly enhance mobility within
environmental matrices, particularly in groundwater and surface water, depending upon the
agueous solubility of the resulting complex. Complexation depends upon numerous factors such
as pH, Eh, type and concentration of complexing ligands, and other ions present (USEPA, 1979).

Most metals are capable of forming numerous organic and/or inorganic complexes in the natural
environment (USEPA, 1979). Metals may form organo-metallic complexes, especially with
naturally occurring organic acids (i.e., humic and fulvic acids). In some cases, these metallic
species may exhibit varying affinities for different organic ligands (i.e., mercury and arsenic for
amino acids and their derivatives) (USEPA, 1979). Metals may also form metallo-inorganic
complexes with inorganic ligands such as carbonate, halogens (usually chlorine), hydroxyl, and
sulfate (USEPA, 1979). However, organo-metallic complex formation is usually favored over
metallo-inorganic complexes.

5.2.8 Precipitation and Co-Precipitation

Both chemical precipitation and co-precipitation are important removal mechanisms, particularly
for metals and metallo-cyanides in the environment. Precipitation and/or co-precipitation reactions
depend on numerous aqueous environmental conditions such as pH, Eh, organic ligands present,
oxygen content, and cationic and anionic species present (USEPA, 1979). Depending on the
specific conditions, the removal of aqueous metallic species and metallo-cyanides from
groundwater and/or surface water can greatly affect the environmental mobility of individual
metals, hence their ultimate fate and transport.

5.2.9 Cation Exchange

Cation exchange is important primarily for metals and other ions that may substitute with other
cations of similar charge and size within the lattice structure of clay minerals in soil and/or
sediment. This process, therefore, can significantly affect the mobility of an aqueous metal cation
by removing it from solution under certain environmental conditions.

5.2.10 Sorption

The sorption of chemical constituents by inorganic particulate matter (i.e., soil or sediment) and
organic compounds is an important process that affects mobility in the environment. This process
is particularly important for the fate and transport of chemicals from soil or sediment to aqueous
media (i.e., groundwater and surface water). In general, most metals exhibit a potential for
adsorption to inorganic particulate matter and organic compounds (USEPA, 1979). Organic
compounds also exhibit sorptive capability but show greater variability in their ability to sorb to
particulate or organic matter. The tendency for organic compounds to sorb to soils or sediment is
reflected in their organic carbon partitioning coefficients (Koc). Koc is @ measure of relative
adsorption potential, with higher values indicating greater sorption potential. Actual adsorption is
chemical-specific and is largely dependent on the organic content of the soil. The fraction of
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organic carbon, foc, in soil multiplied by the Ko is defined as the distribution coefficient (Kq). The
Kgq is a ratio of the concentration adsorbed to the concentration partitioned to water.

Regardless of chemical class, sorption is a reversible process, whereby desorption can be
favored over sorption under certain environmental conditions (e.g., low pH for metals). For organic
compounds in general, as the molecular weight increases and the aqueous solubility decreases
(i.e., low polarity and high hydrophobicity), the sorptive binding affinity increases (i.e., Koc
increases). The tendency for chemical constituents to adsorb to inorganic particulate and/or
organic compounds is a particularly important process because sorption to soils and/or sediments
can effectively reduce a chemical constituent's mobility.

5.2.11 Biodegradation or Biotransformation

Biodegradation is a result of the enzyme-catalyzed transformation of chemicals. Organisms
require energy, carbon, and essential nutrients from the environment for their growth and
maintenance. In the process, chemicals from the environment will be transformed by enzymes
into a form that can be used by the organism. The biodegradation rate, or the rate at which
contaminants will be degraded, is a function of microbial biomass and a chemical's concentration
under the given environmental conditions. When a pollutant is introduced into the environment,
there is often a lag time before biodegradation begins as the organism generates an enzyme
capable of digesting the chemical. Cometabolism occurs when a pollutant can be biotransformed
only in the presence of another compound that serves as a carbon and energy source
(USEPA, 1979).

5.3 Site-Specific Fate and Persistence

This section discusses the persistence and fate characteristics for COPCs at SWMU 56,
presented in Section 5.0. These constituents are summarized below by for SWMU 56.

5.3.1 PAHs

PAHs were identified as COPCs in soil and groundwater at SWMU 56. PAHs are a group of
chemicals that are formed during the incomplete burning of coal, oil, gas, wood, garbage, or other
organic substances. PAHs can either be man-made or occur naturally. A few of the PAHs are
used in medicines and to make dyes, plastics, and pesticides, while others are contained in
asphalt used in road construction. There are more than 100 different PAH compounds (ATSDR,
1995).

In air, PAHs are found sorbed to particulates and as gases. Particle-bound PAHs can be
transported long distances and are removed from the atmosphere through precipitation and dry
deposition. PAHs are transported in surface water by volatilization and sorption to settling
particles. The compounds are transformed in surface water by photo-oxidation, chemical
oxidation, and microbial metabolism. Sorption of PAHs to soil and sediment increases with
increasing organic content and is also directly dependent upon particle size. Microbial metabolism
is the major process for degradation of PAHs in soil environments. PAHs have relatively low
solubility and a moderate tendency to sorb to organic carbon in soil or sediment. If transported
through soils by either leaching or colloidal movement, PAHs can enter groundwater and be
transported within an aquifer (ATSDR, 1995).

5.3.2 Metals

Nine inorganics were identified as COPCs in soil and groundwater. The metals identified as
COPCs at SWMU 56 may be naturally occurring, and a comparison to JBA Basewide background
UTLs is presented in the analytical tables provided in Section 4.0. Further discussion of naturally
occurring metals is provided in the BRA (Section 6.0). The environmental fate and persistence
of inorganic COPCs at SWMU 56 is discussed below.
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Aluminum is a COPC in soil and groundwater at SWMU 56. Aluminum is abundant in the earth’s
crust, and can be released through natural weathering processes. In the environment, aluminum
exists in only one oxidation state (Al*?), and does not undergo oxidation-reduction reactions.
Aluminum can react to form complexes, and the fate and transport of aluminum in soil is controlled
by environmental factors such as pH, salinity, and the presence of species with which aluminum
may complex (ATSDR, 2008).

Arsenic is a COPC in soil and groundwater at SWMU 56. Arsenic is widely distributed in the
earth’s crust and occurs naturally in soil and many kinds of rock. Arsenic found in soil generally
forms insoluble and relatively immobile complexes with iron, aluminum, and magnesium oxides
found in surface soils. However, soluble forms of arsenic, which may leach to groundwater, may
be released under reducing conditions. Arsenic primarily exists in aquatic systems in two oxidation
states, arsenate (As®*) and arsenite (As®*). Arsenic may undergo a variety of reactions in the
environment, including oxidation-reduction reactions, ligand exchange, precipitation, and
biotransformation. These reactions are influenced by Eh, pH, metal sulfide and sulfide ion
concentrations, iron concentration, temperature, and salinity (ATSDR, 2007b).

Cadmium is a COPC in groundwater at SWMU 56. Cadmium is a metal found in the earth’s crust,
associated with zinc, lead, and copper ores. The mobility of cadmium and its compounds in soil
depends on several factors such as pH and the amount of organic matter. Cadmium generally
binds strongly to organic matter, resulting in its immobilization in the soil. Cadmium partitions
primarily to soil (80-90 percent) when released to the environment. Because cadmium exists only
in the +2 oxidation state in water, agueous cadmium is not strongly influenced by the oxidizing or
reducing potential of the water. However, under reducing conditions, cadmium may form cadmium
sulfide, which is poorly soluble and tends to precipitate. While soluble forms may migrate in water,
cadmium is relatively immobile in insoluble complexes or adsorbed to sediments (ATSDR,
2012a).

Chromium is a COPC in soil and groundwater at SWMU 56. Chromium is present in in most soils
predominantly as trivalent chromium (Cr3). Trivalent chromium has very low solubility and is
relatively immobile in the environment, with low toxicity. The oxidized form of chromium
(hexavalent chromium, or Cré*), is less likely to be present in soil. Hexavalent chromium is
relatively soluble, mobile, and has greater toxicity. The reduction of hexavalent chromium to
trivalent chromium is possible in aerobic soils that contain appropriate organic energy sources to
carry out the redox reaction, with the reduction of hexavalent chromium to trivalent chromium
facilitated by low pH. Soluble and unadsorbed hexavalent chromium and trivalent chromium
complexes in soil may leach into groundwater. The leachability of hexavalent chromium in the soil
increases as the pH of the soil increases. Conversely, lower pH present in acid rain may facilitate
leaching of acid-soluble trivalent chromium complexes and hexavalent chromium compounds in
soil (ATSDR, 2012b). There are no known sources of hexavalent chromium at OW-C3640.

Cobalt is a COPC in soil and groundwater at SWMU 56. Cobalt commonly occurs in the 0, +2,
and +3 valence states. The speciation of cobalt in soil or sediment depends on the nature of the
soil or sediment, concentration of chelating/complexing agents, pH, and Eh of the soil. Dissolved
cobalt may be absorbed by ion exchange and other mechanisms, or may form complexes with
fulvic acids, humic acid, or other organic ligands in soil. Cobalt forms oxides, nitrates, and amines,
as well as chloride, sulfate, and acetate compounds. Aqueous species of Co®* do not appear to
be thermodynamically stable under Eh and pH conditions that normally occur in natural waters.
Co?* compounds are moderately soluble in groundwater or surface water and are expected to
migrate with the water (ATSDR, 2004).

Iron is a COPC in soil and groundwater at SWMU 56. Iron is abundant element in the earth’s
crust, though dissolved concentrations present in groundwater are generally low. The chemical
behavior of iron and its solubility depend upon the oxidation intensity and pH of the environmental
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system in which it is found. Iron exists in two valence states (Fe?* and Fe®*), with the Fe?* or
ferrous form the most common form of iron found in solution under reducing conditions in
groundwater. Dissolved iron generally sorbs to sediment and may precipitate as iron hydroxide
or may oxidize to form iron oxides and iron oxyhydroxides (USEPA, 1979). Iron also may complex
with organic molecules, especially fulvic and humic acids. Aerated or flowing water with a pH in
the range of 6.5 to 8.5 should contain little dissolved iron.

Manganese is a COPC in groundwater at SWMU 56. Manganese is generally found in the
environment in the Mn?*, Mn3*, or Mn** oxidation states. As with many other metals, the transport
and partitioning of manganese in the environment is controlled by the solubility of the form of
manganese present. The oxidation state of manganese is determined by pH, Eh, and available
anions. Mn?* predominates in most waters (pH 4 to 7), but may become oxidized under alkaline
conditions at pH >8. The principal anion associated with Mn?* in water is usually carbonate (CO3~
2), and the concentration of manganese is limited by the relatively low solubility (65 milligrams per
liter) of manganese carbonate. The oxidation state of manganese in soils and sediments may be
altered by microbial activity (ATSDR, 2012c).

Thallium is a COPC in soil and groundwater at SWMU 56. Thallium exists in the environment in
two oxidation states, TI* and TI**. TI* is the more common and stable form. Thallium is very stable
in the environment. TI* forms complexes in solution with halogens, oxygen, and sulfur, and can
precipitate from water as solid mineral phases. However, thallium chloride, sulfate, carbonate,
bromide, and hydroxide are very soluble in water (ATSDR, 1992). Thallium has a moderate affinity
for adsorption to solid phases.
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6.0BASELINE RISK ASSESSMENT

This BRA is for current and foreseeable future groundwater and soil exposures at SWMU 56,
excluding the chlorinated VOC groundwater plume associated with ST-14. The site currently
consists of a paved, 75-ft-by-150-ft fenced area. Although current land use is
commercial/industrial and is not expected to change in the future, future residential land use has
also been evaluated for planning purposes. Potential receptors include current and future
industrial/commercial workers, construction and utility workers, and potential future on-site
residents.

The primary objective of the HHRA is to determine whether constituents detected in soil and
groundwater pose an unacceptable health hazard or risk for potentially exposed human
populations under baseline conditions to assist in evaluation of remedial actions that may be
needed to allow for site closure under unlimited use and unrestricted exposure (UU/UE)
conditions.

There are no on-site surface water, sediment, or surface soil features at SWMU 56; however, an
ecological risk evaluation was conducted to assess potential ecological impacts.

6.1 Human Health Evaluation
The HHRA includes the following general steps:

o Data Collection and Evaluation;
o EXxposure Assessment;

e Toxicity Assessment;

¢ Risk Characterization; and

e Uncertainty Analysis.

In the data evaluation, available chemical data are reviewed and selected for use in the risk
assessment. The risk assessment data undergo an initial screening process to identify COPCs.
This process involves comparing the maximum detected site concentrations with appropriate
screening criteria. COPCs are the focus of the site-specific HHRA.

In the exposure assessment, a Conceptual Exposure Model (CEM) is developed to identify
potential exposure pathways. Both current and future exposure is considered. Site background is
evaluated as appropriate and site-specific pathways that could lead to exposure are identified.

In the toxicity assessment, toxicity values are obtained from regulatory sources, including
USEPA's Integrated Risk Information System (IRIS) and the National Center for Environmental
Assessment. These values are used to evaluate both non-carcinogenic and carcinogenic health
effects from potential exposures to COPCs (via the pathways identified in the CEM). For this
Screening-Level HHRA, RSLs developed by USEPA were used to assess risks for both non-
carcinogens and carcinogens.

In the risk characterization, exposure point concentrations (EPCs) were combined with the RSLs
to predict the site-specific health effects for each receptor, pathway, and COPC. Background UTL
concentrations of any COPCs are also considered at this point. The individual responses, in the
form of non-carcinogenic HQs or individual cancer risks, are then summed to give the total non-
carcinogenic hazard index (HI) and cumulative risk. Calculated values are compared to target
levels considered acceptable by regulatory agencies. If the HI and cumulative risk exceed
acceptable levels, those chemicals contributing to excess risk are retained as COCs for the FS.
In the final section of the risk characterization, the uncertainties analysis, the assumptions and
uncertainties associated with each step are identified and evaluated.
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This HHRA has been completed in general accordance with Risk Assessment Guidance for
Superfund: Volume | - Human Health Evaluation Manual (RAGS) (USEPA, 1989) and the
following associated guidance documents:

o Supplemental Guidance for Developing Soil Screening Levels (SSLs), Office of Solid
Waste and Emergency Response (OSWER) 9355.3-64 (USEPA, 2002a);

o RAGS, Volume 1, Part D — Standardized Planning, Reporting and Review of Superfund
Risk Assessments (USEPA, 2001).

o RAGS, Volume 1, Part E — Supplemental Guidance for Dermal Risk Assessment (USEPA,
2004);

o RAGS, Volume 1, Part F — Supplemental Guidance for Inhalation Risk Assessment
(USEPA, 2009a).

6.1.1 Chemicals of Potential Concern

Soil and groundwater at the site were collected and analyzed for metals, VOCs, SVOCs, PAHs,
pesticides, herbicides, and PCBs. Concentrations of constituents detected in these media were
compared with screening criteria to determine if further assessment was needed.

6.1.1.1 Data Used in the Risk Assessment

Sampling of SWMU 56 included collection of soil to the water table and groundwater, as discussed
in Section 4.0. For the purpose of this HHRA, the soil data from both 2012 and 2016
investigations were used. However, as discussed previously, only groundwater from permanent-
construction monitoring wells installed in 2016 were used as representative of current site
conditions in groundwater. The presentation HHRA data have been sorted as soils and
groundwater. It is noted that the site is completely paved and no surface soil is present. COPCs
in soil were identified through comparison to USEPA RSLs for residential soil exposures (USEPA,
2016a). For initial screening purposes, RSLs were adjusted to a HI of 0.1 for non-carcinogenic
effects with RSLs for carcinogens using a cancer risk level of 1 x 106. Screening and COPC
selection tables are provided in Appendix G, Tables G-2.1 for soils and Table G-2.2 for
groundwater. COPCs in groundwater (Table G-2.2) were identified through comparison to both
USEPA RSLs for tap water and MCLs (USEPA, 2016a). The COPC screening tables provide the
following information:

1. Minimum and maximum detected concentrations.

Location of maximum detected concentrations.

Detection frequency.

Range of detection limits.

Maximum detected concentration used for screening comparison.

Screening toxicity values. An HI of 0.1 and a cancer risk of 10 were used in the
assessment.

o gk wb

7. Background UTL concentrations, although the background concentrations were not
used to identify COPCs (CH2MHill, 2004).

8. Indication of constituents selected and rationale for selection.

A total of 14 soil samples were collected from 9 borings advanced at the site and analyzed for
metals, VOCs, SVOCs, PAHSs, pesticides, herbicides, and PCBs. In 2016, an additional 21 soil
samples were collected from 7 borings advanced at the site and analyzed for barium only
(Section 4.2.2). Results of the sampling and analysis are summarized in Table G-2.1.
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In groundwater, samples were collected from permanent wells installed in six locations and
analyzed for dissolved and total metals, VOCs, and PAHSs. A duplicate sample was also collected.
Results of the sampling and analysis are summarized in Table G-2.2. As noted previously, only
data from permanent wells were used.

6.1.2 Data Usability Evaluation

The analytical data for soil and groundwater samples have undergone a data validation process
where the data quality were evaluated and data of reliable quality were retained. The data were
further reviewed for adequacy for risk evaluation purposes. All positively detected results were
initially included, including those with data qualifiers. Data with “J,” qualifiers were considered
positive detections, and the reported concentrations were used for statistical purposes and in the
Risk Evaluation. Data with “U” qualifiers were considered non-detect, and either the reported
value (if there was one) or the method detection limit was used for statistical purposes.

If duplicate samples were analyzed, the data were used as follows:

e The higher of the two detected concentrations was used.
e |[f one result was non-detect, the detected concentration was used.
e The undiluted reporting limit was used if both results were non-detections.

6.1.3 Soil COPCs Selected for the Risk Assessment

Soil samples collected in December 2012 and April 2016 were evaluated for the HHRA. Soils
were collected from multiple depth intervals from 2 ft bgs to the underlying water table. COPCs in
soil were identified through comparison to USEPA RSLs for residential soil exposures (USEPA,
2016a). Although future land use is expected to remain commercial/industrial, the residential
RSLs were used in the screening process to assure that COPCs that might present a risk to
human receptors were identified and included in the HHRA. Table G-2.1 summarizes the soil data
used for the HHRA. A total of 23 metals/inorganic compounds, 9 VOCs, 1 SVOC, 16 PAHs, and
2 pesticides were detected in soils. Only seven constituents (the metals aluminum, arsenic,
chromium, cobalt, iron, thallium, and the PAH B[a]P) were reported over the residential soil RSL
and were therefore the only constituents carried through the HHRA for soil. The maximum
concentrations of the 7 metals selected as COPCs are below their respective basewide
background soil boring UTLs. However, in accordance with USEPA guidance (USEPA, 2002b),
COPCs with concentrations above risk-based screening levels, but below background UTL
concentrations, were not screened out at this point, but were carried through quantitative risk
assessment. For screening purposes, chromium soil concentrations were compared to the
residential RSL for hexavalent chromium, although hexavalent chromium is unlikely to be present.

In addition to addressing direct and indirect exposures to environmental media by human
receptors, this HHRA also compared the site soil sample concentrations to the USEPA SSLs
protective of groundwater in order to identify potential sources of groundwater contamination.

Based on the comparison to SSLs, eight metals/inorganics (arsenic, chromium, cobalt, iron, lead,
manganese, selenium, and thallium), two VOCs (cis-1,2-DCE and TCE) and two PAHs
(benzo(a)anthracene and naphthalene) were detected in soils at concentrations greater than the
SSLs. Of the metals detected at concentrations greater than the SSLs, seven (arsenic, chromium,
cobalt, iron, lead, manganese, and thallium) were not detected at concentrations greater than the
basewide background UTLs (CH2MHill, 2004). The seventh metal (selenium) has no established
basewide background UTL (CH2MHill, 2004) but groundwater concentrations were lower than
expected background concentrations in groundwater (see below). The VOCs and PAHs were
detected at low frequencies (3 of 14 samples or less). While the detection of soil concentrations
greater than the SSL indicates that soils could serve as an ongoing source material for the
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migration of contaminants into groundwater via leaching, a consideration of groundwater
analytical data is more valid for this pathway.

6.1.4 Groundwater COPCs Selected for the Risk Assessment

Groundwater samples collected from permanent construction monitoring wells (SWMU56-MWO01
through SWMU56-MWO06) in April 2016 comprise the groundwater dataset for the HHRA.
Groundwater data collected during this event were used, as they represent the most current data
and have documented data quality validation. For the purpose of this HHRA, the total metals
(rather than dissolved) dataset was used. This dataset was used for assessing risk from direct
exposures associated with the use of groundwater as potable water and direct exposures during
intrusive activities. Table G-2.2 summarizes the groundwater dataset used to characterize
groundwater conditions at the SWMU 56 site. A total of 22 metals/inorganics, 8 VOCs, and 9
PAHs were detected in groundwater at the site. COPCs in groundwater were identified through
comparison to USEPA RSLs for tap water (USEPA, 2016a). Nine metals/inorganics and two
PAHs were detected at concentrations greater than the tap water RSLs and identified as
groundwater COPCs. Two VOCs (chloroform and TCE) were detected in at concentrations
greater than the tap water RSLs. Residential exposure to chloroform and TCE are currently being
addressed in the ST-14 ROD (USEPA, 2007), and for this reason were not selected as COPCs.
Four metals, which are also essential nutrients (calcium, magnesium, potassium, and sodium),
did not have an RSL, but they did have background UTLs. With the exception of potassium, these
metals were detected at concentrations less than their respective background UTLs. Potassium
was detected in each of the groundwater samples, and exceeded the background UTL (18.3
mg/L) in samples (parent and duplicate) collected from SWMU56-MWO04 (40 mg/L and 38 mg/L).
However, potassium is an essential nutrient, and for this reason it was not selected as a COPC.
It should be noted that five of the identified COPCs (arsenic, cadmium, chromium, mercury and
thallium) were not detected at concentrations greater than their federal primary MCLs (USEPA,
2012). It should also be noted that five of the metals selected as COPCs (aluminum, cadmium,
chromium, cobalt, and iron) did not exceed their respective basewide background UTL
concentrations. Finally, the total chromium groundwater concentrations were compared to the tap
water RSL for hexavalent chromium. The COPCs for groundwater are listed below; those with an
asterisk (*) were detected at concentrations less than their MCLSs:

o Aluminum e Manganese

e Arsenic* e Mercury*

e Cadmium* e Thallium*

e Chromium (total) * e Benzo[b]fluoranthene
e Cobalt e Benzo[a]anthracene
e lron

6.1.5 Human Exposure Assessment

The objectives of the exposure assessment are to identify actual or potential exposure pathways,
to characterize the potentially exposed populations, and to determine the extent of any exposure.
The following section presents the elements of the exposure assessment, including the CEM,
calculation of exposure point concentrations, and exposure assumptions.

6.1.5.1 Conceptual Exposure Model

The CEM is a tool to identify the exposure pathways for HHRA evaluation. The HHRA CEM is
shown on Figure 6-1, Figure 6-2, and in Table G-1.1.

An exposure pathway is the mechanism by which receptors may come into contact with COPCs.
A complete exposure pathway has four components, defined by USEPA (1989) as follows:
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1. A source and mechanism of chemical release (i.e., a source of contamination);
An environmental retention or transport medium for the release chemical;

3. A point of potential human contact with the contaminated medium (i.e., an exposure
point); and

4. A route of exposure at the exposure point (e.g., ingestion, inhalation, or dermal
contact).

If any one of these factors is absent, exposure cannot occur because the receptor will not be able
to come into contact with the chemical. Establishing complete or potentially complete pathways
and eliminating pathways that either will not occur or that would only pose risks well below those
posed by other routes is a critical first step in exposure assessment.

The following complete or potentially complete pathways were identified for evaluation in the
HHRA for future on-site commercial workers, construction workers, and potential on-site
residential receptors. It is assumed that subsurface soil may be brought to ground surface in the
future during excavations and re-grading so that future receptors may be exposed to both surface
and subsurface soil (0 to 15 ft in depth).

The following soil exposure pathways are complete or potentially complete (Figure 6-1):

e The inhalation of VOC-contaminated soil vapor that has migrated from groundwater
transport and exposure pathway is potentially complete for all human receptors, including
workers.

e The inhalation of contaminated airborne soil particles via the fugitive dust transport and
exposure pathway is potentially complete for current intrusive site workers and future
residents.

¢ The incidental ingestion of and dermal contact with the contaminated inland surface water
and sediments via precipitation and runoff transport and exposure pathway is potentially
complete for future residents.

e The inhalation of dust, incidental ingestion of, and dermal contact with the contaminated
surface soil transport and exposure pathway is complete for the intrusive site worker and
potentially complete for future residents.

e The inhalation of dust, incidental ingestion of, and dermal contact with the contaminated
subsurface soil transport and exposure pathway is complete for the intrusive site worker
and potentially complete for the future resident.

¢ The incidental ingestion of and dermal contact with contaminated shallow groundwater
transport and exposure pathway is potentially complete if the site worker is working at a
depth in which groundwater would be encountered.

The following groundwater exposure pathways are potentially complete (Figure 6-2):

¢ Incidental ingestion of and dermal contact with contaminated groundwater is potentially
complete for intrusive site workers and future residents. (This pathway will be complete if
the intrusive site worker is working at a depth in which groundwater is encountered).

The inhalation of VOC-contaminated soil vapor that has migrated from groundwater transport and
exposure pathway is potentially complete for all human receptors. A potential transport and
exposure pathway for future residents includes the incidental ingestion of and dermal contact with
contaminated surface water in the Charles Branch if shallow groundwater migrates and seeps to
the stream. Using the most conservative hydraulic conductivity values for the site (3.4 ft per day,
Section 3.2.2) to calculate the effective velocity of groundwater, it would take approximately 24
years for groundwater to travel from the site to the Charles Branch via the approximately 1,000-ft

Contract W9128F-13-D-0002, DO #0004 6-5 BWJ140588



Remedial Investigation at SWMU 56
Performance-Based Restoration
Joint Base Andrews Naval Air Facility Washington, Maryland

groundwater flow path from the site to the Charles Branch. Therefore, this pathway is not
considered to be complete.

The commercial/industrial land use surrounding SWMU 56 is expected to continue in the future.
The current commercial worker receptor was assumed to work both indoors and out-of-doors;
open bay doors on maintenance buildings would allow soil to be brought indoors by wind and
foot/venhicle traffic. Direct exposure to site soils is limited due to the land surface being covered
by asphalt/concrete parking areas and buildings but has been evaluated (incidental ingestion,
dermal contact, and inhalation of particulates).

The use of groundwater as a potable water source is unlikely since potable water is currently
supplied to JBA by WSSC and it is anticipated that potable water will be supplied to JBA by WSSC
in the future. In addition, there is a state prohibition of the use of groundwater as potable water if
public water is available. However, the pathway has been evaluated for current commercial
workers in the HHRA (ingestion and dermal contact).

Future construction/utility workers may come into direct contact with soils during intrusive
activities. Groundwater at the site exists under unconfined conditions. Depth to groundwater
measurements collected in April 2016 ranged in depths from 13-16 ft BTOC. Therefore, direct
contact pathways for groundwater (i.e., incidental ingestions and dermal contact) are considered
complete for this receptor. Construction workers may also be exposed to soil particulates emitted
to outdoor air during site activities via the inhalation pathway.

Future site industrial/commercial workers may come into contact with soil that has been brought
to the ground surface during future construction or intrusive activities. Direct exposure to soils via
incidental ingestion, dermal contact, and inhalation of soil particulates has been evaluated. JBA
is supplied potable water by WSSC, and future exposure to groundwater as a potable water
source is unlikely due to a state prohibition.

On-site residential exposures are unlikely because future land use is expected to remain
commercial/industrial for SWMU 56; however, hypothetical future residential exposures were
evaluated to provide information for decision making. Direct exposure to site soils via incidental
ingestion, dermal contact, and inhalation of soil particulates has been evaluated. In addition, use
of groundwater as a potable water source in the future has been assumed under a hypothetical
future residential scenario, and this pathway has been evaluated for the HHRA (ingestion, dermal
contact, and inhalation of volatiles).

A fence is present around the perimeter of the site, and access to this site, in the interior of JBA,
is restricted by guards at the JBA entrance gates. Exposure pathways for soil and groundwater
for the trespasser receptor were considered incomplete.

6.1.5.2 Exposure Point Concentrations

The concentration of chemical constituents in a medium to which an individual is exposed is
termed the exposure point concentration (EPC). In developing the EPC, the objective is to identify
a conservative estimate of the average concentration contacted by a receptor at the Exposure
Point over the exposure period. The EPC therefore should be conservative (health protective)
and representative of concentrations that may be encountered at the site. USEPA guidance
considers Upper Confidence Limits (UCLs) of the data to be conservative (health protective)
representations of site concentrations. However, maximum detected concentrations were used
as EPCs for this screening HHRA.

Soil. The maximum detected concentrations were used as the EPCs for site soils. The EPCs for
soils are listed in Table G-6.1.
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Groundwater. The maximum detected concentrations were used as the EPCs for site
groundwater. Too few data points were available to calculate a UCL. The EPCs for groundwater
are listed in Table G-6.2.

6.1.6 Human Toxicity Assessment

The toxicity of a constituent includes the nature of the effect caused by the constituent and the
dose required to cause this effect. Toxicity is generally divided into two broad categories, systemic
or non-carcinogenic effects and carcinogenicity. All constituents have some systemic toxicity (i.e.,
can adversely affect systems of the body) but not all are carcinogens. Toxicity values (reference
doses [RfDs] and reference concentrations [RfCs] for non-carcinogenic effects and carcinogenic
slope factors [CSFs] for carcinogens) are used to assess the toxic potency of each constituent.
The USEPA has developed toxicity values that reflect the magnitude of adverse non-carcinogenic
and carcinogenic effects from exposure to specific chemicals. The toxicity values for this risk
assessment have been taken from the USEPA's IRIS or Provisional Peer-Reviewed Toxicity
Values online databases and the most current USEPA RSL table (USEPA, 2016a).

6.1.6.1 Toxicity Values for Non-Carcinogenic Effects

Chemical’'s effects other than cancer and gene mutations are often referred to as “systemic
toxicants” because of their effects on the function of various organ systems. Chemicals
considered to be carcinogenic also exhibit systemic toxicity effects. For most non-carcinogenic
effects, there is a dose below which effects are not expected to occur, (i.e., a dose threshold).
This distinguishes systemic toxicants from carcinogens, for which any exposure is presumed to
have some risk (i.e., there is no threshold dose). In developing toxicity values for evaluating non-
carcinogenic effects, the standard approach is to identify the upper bound of this tolerance range
or threshold and to establish the toxicity values based on this threshold.

The toxicity values used in evaluating non-carcinogenic effects is the RfD for oral and dermal
exposure and the RfC for inhalation exposure. The RfD and RfC are defined as a provisional
estimate of a daily exposure level for the human population, including sensitive subpopulations
that are likely to be without appreciable risk of deleterious effects during a portion of a lifetime or
a lifetime (chronic). Chronic RfDs are specifically developed to be protective for long-term
exposures (i.e., 7 years to a lifetime [70 years]) and subchronic RfDs (if available) are developed
to be protective of short-term exposures. Subchronic RfDs can be used for construction/utility
worker exposure scenarios and chronic RfDs were used in industrial/commercial worker and
residential scenarios. These RfDs were used as the basis for the USEPA RSLs that are based on
non-carcinogenic effects. The RSLs (HQ equal to 1.0) for non-carcinogens are presented in
Tables G-6.1 and G-6.2.

6.1.6.2 Toxicity Values for Carcinogenic Effects

Carcinogenesis, unlike most non-carcinogenic health effects, is generally thought to be a
non-threshold effect. The USEPA assumes that a small number of molecular events can cause
changes in a single cell that can lead to uncontrolled cellular growth. This hypothesized
mechanism for carcinogenesis is referred to as “non-threshold” because there is believed to be
essentially no level of exposure to such a chemical that does not pose a finite probability of
generating a carcinogenic response.

To evaluate carcinogenic effects, the USEPA uses a two-part evaluation in which the chemical is
first assigned a weight-of-evidence classification, and then a CSF is calculated. These indices are
derived for both oral and inhalation exposures. The weight-of-evidence classification is based on
an evaluation of available data to determine the likelihood that the chemical is a human
carcinogen. Chemicals with the strongest evidence of human carcinogenicity are denoted with
Class A, B1, or B2, while chemicals with less supporting evidence are classified as C or D. The
slope factor quantitatively defines the relationship between the dose and the response. The slope
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factor is generally expressed as a plausible upper-bound estimate of the probability of response
occurring per unit of chemical. USEPA slope factors are used as the basis for the cancer risk-
based USEPA RSLs. The RSLs (excess cancer risk equal to 1 x 10°) are presented in
Table G-6.1 and G-6.2.

6.1.6.3 Toxicity Assessment of Dermal Exposures

RfDs or CSFs have not been derived specifically for dermal absorption. To assess risks from
dermal exposure, the dermal absorption of the chemical relative to the absorption of the orally-
administered dose is used to adjust the exposure dose and account for this relative absorption
difference (USEPA, 1989). Oral RfDs and CSFs are used to assess risks from dermal exposure
and these values were used in the RSLs noted above.

6.1.7 Human Health Risk Characterization

Risk evaluation methods applied are based on the USEPA Region 9 guidance on using RSLs
(USEPA, 2013) for screening-level risk assessments. Using this methodology, carcinogenic risks
and non-carcinogenic hazards are calculated based on the ratio of detected chemical
concentrations to screening levels, specifically the USEPA RSLs (USEPA, 2016a). This HHRA
approach is consistent with USEPA guidance set forth in the Risk Assessment Guidelines for
Superfund: Volume | Human Health Evaluation Manual (USEPA, 1989) and USACE guidance
cited in the Risk Assessment Handbook: Volume | Human Health Assessment (USACE, 1995).

6.1.7.1 Hazards for Non-Carcinogenic Effects

An HQ was first derived by dividing the soil EPC for each constituent by the industrial- or
residential-based USEPA RSL for non-carcinogenic effects based on a target HQ of 1. Because
there are multiple chemicals at the site, the HQ for each chemical is added to derive the site-wide
HI. An HI of 1 or less is considered protective of human health under USEPA guidelines. The
eqguation used to estimate the Hl is as follows:

Hazard Index = [(concentration A / RSL A) + (concentration B/ RSL B) +...+
(concentration Z / RSL Z)]

Using site soil data in this equation, the HI = [(24000/77000 (0.31; aluminum) + 22/120,000
(0.00018; chromium) + 2.7/23 (0.12; cobalt) + 21,000/55,000 (0.38; iron) + 0.21/0.78 (0.27;
thallium)] (Table G-6.1). Using USEPA soil RSLs for residential exposure, the calculated HI sums
to 1 (Table G-6.1), which does not exceed the target HI of 1.

Based on an HI of 1, the site soil does not pose a risk to human health for residential-type uses
and would also not pose a non-cancer hazard for exposures of lower frequency and duration,
such as industrial or construction exposure.

This same approach was used for groundwater, with the resulting HI = [(2400/20000 (0.1;
aluminum) + 1.1/9 (0.1, cadmium) + 11/16,000 (0.001; chromium) + 10/6 (1.7; cobalt) +
2100/14,000 (0.2; iron) + 340/430 (0.8; manganese) + 0.68/0.63 (0.1; mercury) + 0.18/0.2 (0.3;
thallium)] (Table G-6.2). Using USEPA RSLs for residential exposure to tap water, the calculated
HI sums to 3 (Table G-6.2), which exceeds the target HI of 1. Based on this exceedance, use of
site groundwater as a source of potable water would pose a risk to human health for residential-
type uses. However, chemicals present in groundwater at background levels were initially
included in this calculation, and background is discussed further below.

6.1.7.2 Estimated Cancer Risk

Cancer risk estimates can also be calculated for detected COPCs classified as carcinogens by
the USEPA using a screening approach suggested by the USEPA Region 9. Chemicals present
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at background levels were initially included in this calculation but results are also provided with
background chemicals excluded from this evaluation in the following section.

Site-specific EPCs for each chemical are divided by the target criterion (USEPA RSL) based on
carcinogenic effects. The EPCs are then multiplied by 1 x 1078, the target risk level used in
establishing the RSLs to estimate chemical-specific risk. The EPCs, RSLs, and resulting cancer
risks are presented below.

The only carcinogenic chemicals detected at the site in soil are arsenic, chromium, and the PAH
B[a]P. The risks for these constituents are summed to arrive at the total site risk. The equation
used to estimate cancer risk is:

Risk = [(concentration A/ RSL A) + (concentration B / RSL B) +...+ (concentration
Z/RSL Z)] x 10-5.

Using this approach, estimated total site risk calculated for residential exposure are: Risk =
[(2.9/0.68 x 10 or 4 x 10 (arsenic)) + (22/0.3 x 10 or 7 x 10-° (hexavalent chromium)) + (18/16
x 10% or 1 x 10 (B[a]P))] (Table G-6.1). The total risk for site constituents in soils is therefore 8
x 10 (Table G-6.1). USEPA's acceptable incremental lifetime cancer risk threshold is 1 x 1076
with a target risk range for remediation of 10 to 10-¢, meaning remedial options resulting in a risk
falling within this range are generally acceptable. The estimated total cancer risk for soils in
SWMU 56 of 8 x 10° is above the USEPA target risk of 10-¢ but within the USEPA acceptable risk
range for remediation. This risk is primarily associated with the presence of hexavalent chromium,
which is considered unlikely to actually be present at the site (chromium was not speciated,;
hexavalent chromium is fairly reactive; and except near defined sources, which were not
established for SWMU 56, is seldom actually present in the environment). As noted above,
background levels of site soil constituents are considered further below.

For groundwater, a similar approach was used to estimate total site risk for potable water use and
the calculated risks associated with COPCs in groundwater if it were to be used as a source of
tap water are: Risk = [(0.77/0.052 x 10 or 1 x 10° (arsenic)) + (11/0.035 x 10 or 3 x 10*
(hexavalent chromium)) + (0.016/0.012 x 10¢ or 1 x 10% (Benzo[a]anthracene)) + (0.037/0.034 x
10 or 1 x 10 (Benzo[b]fluoranthene))] (Table G-6.2). The total risk for site constituents in
groundwater, assuming use as a source of tap water, is therefore 3 x 10#(Table G-6.2). USEPA’s
acceptable incremental lifetime cancer risk threshold is 1 x 10-6 with a target risk range for
remediation of 10 to 106, meaning remedial options resulting in a risk falling within this range
are generally acceptable. The estimated total cancer risk for groundwater in SWMU 56 of 3 x 10
4 is above the USEPA target risk of 10 and above the upper end of the USEPA acceptable risk
range for remediation. Again, this risk is primarily associated with the presence of hexavalent
chromium, which, as noted above, is considered unlikely to actually be present at the site. As
noted above, background levels of site constituents in groundwater are considered further below.

6.1.7.3 Site Background

Certain materials, most notably the metals, are naturally occurring in the environment. Other
constituents, such as certain organochlorine pesticides, have become ubiquitous in our
environment as a result of their persistence in the environment and their widespread use. Still
other constituents, including the PAHSs, occur both naturally and as a result of widespread human
use of the materials or of processes that generate the materials. Constituents that are present at
a site as a result of either a natural source or a ubiquitous anthropogenic source (e.g., PAHS) are
considered to be present at background levels. Under most regulatory guidance, the presence of
constituents at levels that are consistent with background does not pose a significant risk at the
site. Background concentrations for constituents in surface soil, subsurface soil, and groundwater
at JBA were determined by CH2M Hill in 2004. These background concentrations are described
in a Basewide Background Study (CH2M Hill, 2004) and results of the study were used to
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calculate UTL. Maximum concentrations of chemicals detected at the site in soil and groundwater
can be compared with these UTLs to further assess the potential for the site to pose risks.

Chemicals present in soil at background levels were initially included in the non-cancer hazard
calculation, which showed an HI equal to the target HI of 1. Maximum concentrations of site
COPCs in soil are compared with the basewide background UTL concentrations (CH2M Hill,
2004) in Table G-6.1. Based on this comparison, all the site constituents are present at
concentrations consistent with background. Consequently, with background considered, the
COPCs in soil at SWMU 56 do not pose a non-cancer risk for residential exposure. This soil would
also not pose a non-cancer hazard for exposures of lower frequency and duration, such as
industrial use or contact during construction.

In assessing cancer risk, chemicals present in soil at background levels were initially included in
the calculations, which showed a total risk for site constituents in soils of 8 x 10-%, with much of
this risk attributable to chromium (assumed to be chromium IV). The total risk is above USEPA’s
acceptable incremental lifetime cancer risk threshold of 1 x 1078, but within the target risk range
for remediation of 10 to 10-¢. Maximum concentrations of site COPCs in soil are compared with
the background UTL values (CH2M Hill, 2004) in Table G-6.1. Based on this comparison, arsenic
and chromium are present at concentrations below background. B[a]P was detected (maximum
detection = 18 pg/kg) in site soil above basewide soil boring background UTL concentration
(3.5 pg/kg), but below the basewide surface soil background UTL concentrations (120 pg/kg). The
maximum detected concentration of B[a]P presents a risk of 1 x 10.

For groundwater, the maximum detected concentrations of COPCs are compared with the
background UTL values in Table G-6.2. Based on this comparison, only manganese, mercury
and thallium (no background UTL was calculated for mercury and thallium) are present at levels
exceeding background UTLs. Summing the HQs for just these three chemicals results in an HI of
1, equal to the HI target of 1.

In assessing cancer risk for groundwater, chemicals present at background levels were initially
included in the calculations, which showed a total risk for constituents in tap water of 3 x 104, with
much of this risk attributable to hexavalent chromium. The total risk is above USEPA'’s acceptable
incremental lifetime cancer risk threshold of 1 x 10~ and the target risk range for remediation of
104 to 10°%. Maximum concentrations of site COPCs in groundwater are compared with the
background UTL values (CH2M Hill, 2004) in Table G-6.2, and based on this comparison,
chromium is present at concentrations consistent with background. Although their detections may
be related to background, background UTLs are not established for the three other groundwater
COPCs (arsenic, benzo[a]anthracene, and benzol[b]fluoranthene) presenting a cancer risk. These
other constituents pose a total risk of 2 x 10° associated with the maximum concentration of these
constituents.

6.1.8 Uncertainties

Uncertainty is inherent in the risk assessment process. Exposure is hypothetical, and the
calculations are based in part on assumed conditions. An important part of the risk assessment
process is characterizing the main underlying uncertainties. Understanding the uncertainties is
important for the interpretation and ultimate use of the risk assessment results because actual
risk may be underestimated or overestimated.

6.1.8.1 Uncertainties and Assumptions Associated with the Exposure Assessment

The data used for this HHRA included estimated data. This may tend to underestimate or
overestimate risk. However, the overall effect of this bias is likely to be small given other
uncertainties in the assessment.
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The risk assessment assumes that current levels detected in the soil and groundwater will remain
unchanged over 30 years. This assumption tends to overestimate risks as some constituents may
degrade or migrate with time. In addition, the risk assessment assumes that the levels are
consistent across the site. Chemicals and their concentrations vary by location at the site.

The total metals groundwater datasets were used to estimate EPCs for this Risk Evaluation. Using
the total metals dataset may overestimate risk, as total metals include constituents bound to
particulate matter that may not migrate to a future potable well over time.

Data from six locations were used to estimate the groundwater EPCs for the site as a whole. Use
of data from these monitoring points may potentially underestimate or overestimate EPCs for
groundwater COPCs. Maximum concentrations were used.

The actual exposure rate and duration at any given location may vary over time rather than remain
stable. Assuming that exposure intakes are stable and not subject to variation may underestimate
or overestimate risk.

The assumption that groundwater at SWMU 56 is used as potable water is unlikely because public
water is supplied by WSSC, and the state prohibits the use of groundwater for potable water if
public water is available. In addition, there is high turbidity in the shallow groundwater at
SWMU 56 which would discourage its use as a source of potable water.

6.1.8.2 Uncertainties and Assumptions Associated with the Toxicity Assessment

There are substantial uncertainties associated with use of toxicity data extrapolated from animals
to humans. In some instances, biological pathways and mechanisms of metabolism differ
significantly between mammalian species. As a result of these differences, humans may be either
more or less sensitive than the surrogate laboratory species. The application of uncertainty factors
in USEPA’s RfD assumes that humans may be more sensitive, although this is not always the
case. This extrapolation may tend to either underestimate or overestimate risk.

Incorporation of variability in response among individuals in the population is entirely appropriate
to ensure that members of the exposed population are protected. That portion of the uncertainty
factor that represents true uncertainty, however, may result in overestimation of risk.

Total chromium was assumed conservatively to be hexavalent chromium although hexavalent
chromium was not reportedly used at the site. Hexavalent chromium is much more toxic that
chromium (lIl). Use of hexavalent chromium toxicity data may result in an overestimation of risk
from this constituent.
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6.2 Ecological Risk Evaluation

The primary objective of the Ecological Risk Evaluation is to assess potential ecological impacts
under current conditions resulting from site-related chemicals. It evaluates if any of the following
three conditions exist:

1. Ecological habitat is present on, adjacent to, or potentially impacted by the site;

2. There are possible chemical transport pathways from the site to ecological receptors;
and

3. The site contains chemicals exceeding ecological screening benchmarks.

If all three of these conditions are met for a site, a potential risk to the environment is present and
additional ecological evaluation may be appropriate. If one or more of the three conditions are not
met, there is no risk to ecological receptor species and no further ecological evaluation is
warranted. Even with a source of chemicals, without ecological receptors or a pathway for
exposure of the receptors, there is no ecological risk.

The BERA (CH2M Hill, 2004) was used to assess site habitats and to determine potential
ecological receptors based on the overall drainage area in which SWMU 56 is located
(Section 3.5). The combination of site habitats and potential ecological receptors were then used
to determine the potential for complete transport and exposure pathways.

SWMU 56 currently is completely paved with asphalt. There is no surface soil, sediment, or
surface water and therefore no ecological habitat at SWMU 56 (Section 3.5.2). The pavement
limits both the habitat present and possible exposure to soil; therefore, there are no complete soil
transport and exposure pathways for ecological receptors (Figure 6-1).

A potentially complete groundwater transport and exposure pathway for ecological receptors
exists via ingestion of and dermal contact with inland surface water if contaminated groundwater
seeps to the Charles Branch. Potential receptors within the Charles Branch Drainage Area are
discussed in Section 3.5; however, as identified in the BERA, the Charles Branch has a relatively
poor habitat quality for aquatic biota. In addition, using the most conservative hydraulic
conductivity values for the site, as discussed in Section 3.2.2, to calculate the effective velocity
of groundwater, it would take approximately 24 years for groundwater to travel from the site to the
Charles Branch, located approximately 1,000 ft from the site, allowing for chemicals to naturally
attenuate prior to reaching any surface water body. Therefore, this pathway is not considered to
be complete and no complete exposure pathways for ecological receptors exist at the site (Figure
6-2).

Chemicals may be present in SWMU 56 soil and groundwater at concentrations that pose a
potential risk to ecological receptors; however, no complete transport and/or exposure pathways
for ecological receptors exist at the site. Therefore, no chemicals detected at the site pose a risk
to ecological receptors and no further ecological risk evaluation is warranted. It is noted that a
similar evaluation and conclusion was included in the EPA/MDE-approved Final SWMU 56
Phase | Rl Report (Bay West, 2013).

6.3 Baseline Risk Assessment Conclusions

The HHRA considered potential exposures to soils and groundwater present at SWMU 56 at JBA.
Although current land use is commercial/industrial and is not expected to change in the future, a
residential land use scenario was evaluated to allow for site closure under UU/UE conditions.
Constituent concentrations were compared to residential soil and tap water screening values to
identify COPCs. Maximum detected concentrations were then used as EPCs for each medium
and COPC.
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The non-cancer HI for residential use of SWMU 56 soil was equal to the target HI of 1, indicating
that residential use of the site in the future would not pose unacceptable hazards. This also
indicates that other, less intrusive uses such as commercial or industrial use, or construction
worker exposure would not pose unacceptable hazards. In addition, all of the non-carcinogenic
soil COPCs are present at concentrations less than basewide background soil boring UTLs. The
cancer risk from residential use of SWMU 56 soil was 8 x 10, above USEPA’s acceptable
incremental lifetime cancer risk threshold of 1 x 106 but within the target risk range for remediation
of 10-4to 10°. The two chemicals most responsible for this risk, arsenic and chromium, are present
at concentrations less than basewide background soil boring UTLs. The cancer risk from the
maximum detected concentrations of B[a]P, the only other carcinogenic soil COPC, was 1 x 10°.
Therefore, no soil COPCs were retained as COCs.

The non-cancer HI for residential use of SWMU 56 groundwater was above the target HI of 1.
Much of this hazard was attributed to cobalt, which was present at concentrations below the
basewide background UTL concentration. Excluding constituents present at levels consistent with
background, an HI of 1 is calculated due to thallium, mercury and manganese. Per direction of
USEPA, preliminary remediation goals (PRGs) are to be based on MCLs when available or a non-
cancer target HI=1. The maximum concentration of concentration of thallium (0.18 ug/L) is below
the tap water RSL (at target HI=1) of 0.2 pg/L and the MCL of 2 pug/L. The maximum concentration
of concentration of mercury (0.068 ug/L) is below the tap water RSL (at target HI=1) of 0.63 ug/L
and the MCL of 2 pug/L. The maximum concentration of manganese (340 pg/L) is below the tap
water RSL (at target HI=1) of 430 pg/L. Given that the maximum concentrations of thallium,
mercury and manganese were below potential PRGs, no groundwater COCs are proposed on
the basis of the groundwater HI.

This indicates that use of site groundwater as a source of potable water in the future would not
pose unacceptable hazards. This also indicates that other, less intensive uses of groundwater
such as commercial or industrial use, or construction worker exposure would not pose
unacceptable hazards.

Also for groundwater, the cancer risk for residential use of the site was 3 x 10+, above both
USEPA'’s acceptable incremental lifetime cancer risk threshold of 1 x 10 and the target risk
range for remediation of 10 to 10. A consideration of background indicated that the chemical
most responsible for this risk, chromium, is present at concentrations below the basewide
background UTL concentration. Excluding chromium, a risk of 2 x 10 is associated with the
maximum concentration of site constituents and use of site groundwater as a source of potable
water. However, arsenic was primarily responsible for this exceedance, and arsenic was present
at a maximum concentration of 0.77 pg/L, which is below the MCL (10 pg/L). The two PAHs
(benzo[a]anthracene and benzol[b]fluoranthene detected in one sample), which account for the
remainder of this risk, pose a calculated risk of 2 x 10¢. This is slightly above the USEPA’s
acceptable incremental lifetime cancer risk threshold of 1 x 108, but is at the low end of the target
risk range for remediation of 10 to 106 even for future use of site groundwater as a source of
potable water, an unlikely scenario. Hazards and risks for other exposures, such as commercial
or industrial water use, would be lower. Therefore, no groundwater COPCs were retained as
COCs.

The ecological risk evaluation determined that chemicals may be present in SWMU 56 soil and
groundwater at concentrations that pose a potential risk to ecological receptors; however, no
complete transport and/or exposure pathways for ecological receptors exist at the site. Therefore,
no chemicals detected at the site pose a risk to ecological receptors and no further ecological risk
evaluation is warranted. It is noted that a similar evaluation and conclusion was included in the
EPA/MDE-approved Final SWMU 56 Phase | Rl Report (Bay West, 2013).
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7.0 CONCLUSIONS AND RECOMMENDATIONS

The objective of this Rl was to determine whether hazardous substances were released to the
environment and/or whether hazardous substances have impacted the environment exceeding
human health or environmental exposure criteria, resulting in a determination of COPCs that
require evaluation in an FS for the site. Soil and groundwater analytical data were evaluated by
performing an HHRA to assess if hazardous substances detected in soil and groundwater pose
a potential risk to human health. The HHRA compared constituents detected at SWMU 56 in soil
and groundwater to applicable risk-based screening criteria.

The following sections present the conclusions and recommendations of the RI.

7.1 Conclusions

Based on the results from the RI, no COCs have proposed for soil or groundwater. The results
from the RI sampling and HHRA for soil and groundwater are summarized below.

7.1.1 Soil

Analytical soil samples were collected from 16 soil borings that were advanced at SWMU 56
during two separate field efforts and analyzed for VOCs, SVOCs, PAHSs, pesticides, herbicides,
PCBs, and metals. A total of 23 metals, 2 pesticides, 9 VOCs, 1 SVOC, and 16 PAHs were
detected in soil. The HHRA compared results to the USEPA residential RSLs (USEPA, May
2016a). Aluminum, arsenic, chromium, cobalt, iron, thallium, and B[a]P were detected above the
residential soil RSLs (target hazard quotient=0.1, target risk=10%; USEPA, May 2016a); therefore,
they were selected as COPCs and carried through the HHRA. Based on the results of the HHRA,
site soils present a HI of 1 and the excess cancer risks for soil exposures are associated with
arsenic and chromium. However, concentrations of arsenic and chromium are below the
basewide background UTL concentrations, indicating that SWMU 56 soils are not impacted by
previous site activity. Therefore, no COCs were retained for soil.

7.1.2 Groundwater

Groundwater samples were collected from nine temporary borings in 2012. Groundwater samples
were submitted to TestAmerica and analyzed for VOCs, SVOCs, PAHSs, pesticides, herbicides,
PCBs, and metals. Several individual constituents were detected above tap water RSLs in these
samples; however, due to the turbidity of these samples collected from the TMWSs, additional
investigation using permanent construction monitoring wells was recommended. The results from
the 2012 temporary monitoring samples were used to determine the analytical approach of further
investigation. In 2016, samples were collected from six newly installed permanent monitoring
wells and analyzed for metals, PAHSs, pesticides, and VOCs. A total of 24 metals, 8 VOCs, and 9
PAHs were detected in groundwater samples collected in 2016. The HHRA compared results to
the USEPA tap water RSLs (USEPA, May 2016a). The constituents listed below were detected
above the tap water RSLs and therefore were selected as COPCs; those with an asterisk were
detected at concentrations less than their MCLs:

e Aluminum e Manganese

e Arsenic* e Mercury*

e Cadmium* e Thallium*

e Chromium (total) * e Benzo[b]fluoranthene
e Cobalt ¢ Benzo[a]anthracene
e [ron
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As noted throughout this report, chloroform and TCE were detected in SWMU 56 RI groundwater
samples in exceedance of their respective RSLs and VISLs. SWMU 56 is collocated with ST-14.
Chloroform and TCE are known contaminants and are currently being remediated in accordance
with the ST-14 ROD. Therefore, chloroform and TCE were not selected as COPCs and not carried
through the HHRA. However, further evaluation of VI as it relates to chloroform and TCE is
warranted and is planned to be conducted in support of ongoing ST-14 site remediation.

Only one groundwater COPC, cobalt, contributed an HQ greater than 1 and its maximum detected
concentration was less than the established basewide background UTL concentration. The risks
associated with cobalt are therefore attributable to background. The cancer risk for residential use
of the site groundwater was 3 x 10%. Two groundwater COPCs, chromium and arsenic,
individually contributed to risk in excess of 1 x 10¢. Chromium was present at concentrations
below the basewide background UTL concentration. Arsenic, which does not have a basewide
background UTL concentration, was present at a maximum concentration of 0.77 pg/liter, which
is below the MCL (10 pg/L). Therefore, no groundwater COPCs were retained as proposed COCs.

7.2 Recommendations

The objective of this Rl was to determine whether hazardous substances were released to the
environment, and/or whether hazardous substances have impacted the environment exceeding
human health or environmental exposure criteria. Analysis of the data gathered during this RI
indicates that constituents detected in the soil or groundwater do not present unacceptable risks
to human health and/or the environment. Given that no COCs are proposed for soil and
groundwater at SWMU 56, No Action is recommended and no feasibility study is required. This
statement fulfills the requirement for a "concise FS statement” in subsection 9.2.5 of the FFA and
the requirement to "report upon a FS" in subsection 9.2.7 FFA. In order to select No Action for
SWMU 56, submittal of a Proposed Plan and ROD is recommended.
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Figure 6-1 SWMU 56 Conceptual Exposure Model for Soil
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Figure 6-2 SWMU 56 Conceptual Exposure Model for Groundwater
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Table 2-1: Monitoring Well Construction
SWMU 56
Joint Base Andrews Naval Air Facility Washington

o Ground Top of Groundwater
Montioring Well Northing ' Easting' Well | Screened | . Depth | Surface Casing |DepthtoWater| “p . tion
Identification Diameter| Interval . 2 . April 2016 .
Number (ft) (ft) (inches) | (ft bgs) (ft bgs) Elevation® | Elevation (ft BTOC) April 2016
(ft) (ft) ()

SWMU56-MWO01 417680.17 1353677.87 2 16.5-31.5 315 272.16 271.90 15.27 256.63
SWMU56-MW02 417695.30 1353791.22 2 20-35 35 271.37 271.09 15.57 255.52
SWMU56-MW03 417693.62 1353968.58 2 17-32 32 370.52 270.32 15.07 255.25
SWMU56-MW04 417591.04 1353689.51 2 17-32 32 271.13 270.88 14.06 256.82
SWMU56-MW05 417611.12 1353828.12 2 20-35 35 269.23 268.99 13.12 255.87
SWMU56-MW06 417619.97 1353955.66 2 15-30 30 268.71 268.48 13.11 255.37

Notes:

1-VERTICAL DATUM= NAVD 88
2- HORIZONTAL DATUM = Maryland Coordinate System NAD83

ft = feet

btoc= below top of casing
bgs= below ground surface

Table 2-1 Well Construction

Page 1 of 1



Table 4-1a: 2012 Soil Field Screening Summary

Joint Base Andrews Naval Air Facility Washington

SWMU 56

Camp Springs, Maryland

. Total . Sample | Laboratory Sample
Bolrl':l’ng Depth PID Range (ppm) PH Range (S.U.) nggem:zzt?cfm Interval | Interval Selection
(ft bgs) | Lowest | Highest | Lowest | Highest (ft bgs) Criteria
0.5 2.6 4.47 6.83 2-4 Highest PID reading
TMW-01| 30 None observed
(0-2ft) | (2-4ft) |(16-18f) | (02t | oo OPSVed | 4544 |  [Intervalabove
groundwater
Highest PID reading,
1.4 4.4 4.81 8.39 | 1inch of stained | 2-4 h'gheszggbl"’;rea of
TMW-02 | 30 black organic possibe
. contamination
material at 3 ft ot b
nterval above
(8-10ft) | @4ft) | @-10f) | (2-4ft) 10 - 12 Sroundwator
1 2.9 6.35 7.97 2-4 Near surface sample
TMW-03| 30 None observed
(0-2ft) | (22-241) | (6-8ft) |(26-28f) | 10OV | 14 _4g | [Intervalabove
groundwater
1.4 5.8 6.88 71 Interval above
TMW-04| 30 None observed | 14— 16
(24ft) | (20221t) | (2830 ft) | (1416 F) | O O0%eMVe groundwater
26 6.3 6.72 7.11 2-4 H'gr;]‘zs;rz"l?ﬁ;ecaed'”g
TMW-05 30 None observed = T3b
(28-30 ft) | (14-16 ft) | (20-22ft) | (6-8 ft) 16— 18 nierval above
groundwater
2 6.9 4.31 6.05 2-4 Highest PID reading
TMW-06 | 30 None observed
(022ft) | (@aft) |(12-14f)| ©2f) | NOneOOSEMEd | 4p_qq | Interval above
groundwater
04 2.7 5.24 7 Interval above
TMW-07 | 30 None observed | 12— 14
(8-10t) | (2022ft) | (2-4f) | (2426f)|  Oc 00SeNVe groundwater
0.8 2.1 4.41 5.49 Interval above
TMW-08 | 32 None observed | 12— 14
810ft) | (02f) | (2628 1) | (1214 f) | | Oc 00SeMVe groundwater
0.8 3.7 6.54 7.79 Interval above
TMW-09| 30 None observed | 14 — 16
(2224t | (1822ft) | (6-8ft) | (2830 1) | o 00°°Mve groundwater
Acronyms:
ft = feet

ft bgs = feet below ground surface

ID = identification

PID = photoionization detector
ppm = parts per million
TMW = temporary monitoring well

S.U. = standard unit

Table 4-1a 2012 Soil Screening
Page 1 of 1




Table 4-1b: 2016 Soil Field Screening Summary
SWMU 56
Joint Base Andrews Naval Air Facility Washington
Camp Springs, Maryland

Boring ID To(tf:lblz;es[;th PID chi:i:zit?;n ﬁﬁ:‘:: Laboratory San&;:ilt(: :?;erval Selection
(ppm) (ft bgs)
1.7 2-4 Interval below asphalt
SWMU56-SB05 11 4 None observed 5-7 Interval midpoint of asphalt and groundwater
29 9-11 Interval above groundwater
14 2-4 Interval below asphalt
SWMU56-SB06 11 3.2 None observed 5-7 Interval midpoint of asphalt and groundwater
3.2 9-11 Interval above groundwater
1.2 2-4 Interval below asphalt
SWMU56-SB07 11 14 None observed 5-7 Interval midpoint of asphalt and groundwater
1.2 9-11 Interval above groundwater
14 2-4 Interval below asphalt
SWMU56-SB08 11 24 None observed 5-7 Interval midpoint of asphalt and groundwater
1.9 9-11 Interval above groundwater
3 2-4 Interval below asphalt
SWMU56-SB09 11 9.9 None observed 5-7 Interval midpoint of asphalt and groundwater
3.3 9-11 Interval above groundwater
1.3 2-4 Interval below asphalt
SWMU56-SB10 11 1.7 None observed 5-7 Interval midpoint of asphalt and groundwater
1.7 9-11 Interval above groundwater
15 2-4 Interval below asphalt
SWMU56-SB11 11 4.5 None observed 5-7 Interval midpoint of asphalt and groundwater
1.7 9-11 Interval above groundwater

PID = photoionization detector
ppm = parts per million
ft bgs = feet below ground surface
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Table 4-2: Soil Analytical Positive Results Summary

SWMU 56
Joint Base Andrews Naval Air Facility Washington, Camp Springs, Maryland
SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56-
BORING NAME TMWO1 TMWO1 TMWO01 TMW02 TMWO02 TMWO03 TMWO03 TMWO04 TMWO05 TMWO05 TMWO06 TMWO06 TMWO07
SAMPLE DATE 12/6/2012 12/6/2012 12/6/2012 12/6/2012 12/6/2012 12/7/2012 12/7/2012 12/7/2012 12/7/2012 12/7/2012 12/5/2012 12/5/2012 12/4/2012
SAMPLE TYPE CODE N N FD N N N N N N N N N N
SAMPLE INTERVAL 2-4 12-14 12-14 2-4 10-12 14-16 2-4 14-16 2-4 16-18 2-4 12-14 12-14
CHEMICAL NAME [ RsL BG | BGSS
Metals (SW6010B) mg/kg
Aluminum 77000 27900 15000 12000 4300 5100 11000 7000 24000 4800 3600 24000 4100 J 18000 2900 1800
Calcium NE 945 2300 580 150 150 1100 130 46 J 38J 67 J 320 30J 480 29J 57 J
Iron 55000 22800 18000 10000 1400 1500 9100 6400 21000 1800 3100 21000 2300 J 16000 1300 3200
Magnesium NE 1100 1200 640 130 140 800 140 720 92 78 680 68 790 63 42
Potassium NE 843 1000 330 240 J 330 360 160 J 350 110 J 92J 400 210 J 440 220 J 89 J
Sodium NE 43.4 53 75 J <120 U <96 U 82J <95U <100 U 600 <97 U 120 J <100 U <100 U <100 U <92U
Metals (SW6020A) mglkg
Arsenic 0.68 5.70 3.7 2.1 0.37 J 0.53 2.4 1.2 2.7 0.5 0.84 2.5 0.6 2.5 0.41J 0.54
Barium 15000 53.6 74 31 10 11 40 11 42 7.5 7.4 40 13 42 9.3 5.8
Beryllium 160 1.06 0.73 0.25 0.042 J 0.094 J 0.24 0.068 J 0.27 0.033 J 0.05J 0.22 0.043 J 0.31 0.053 J 0.025 J
Cadmium 71 0.0390 0.10 0.15 0.055 J 0.097 J 0.14 0.054 J 0.17 0.069 J 0.053 J 0.17 0.058 J 0.18 0.065 J 0.038 J
Chromium 0.3* 31.2 20 13 3.7J 6.2J 14 5.5 21 4.1 4.5 22 3.2 19 4.5 2.4
Cobalt 23 6.20 10 1.9 0.2J 0.33J 1.8 0.16 1.7 0.17 0.2 1.6 0.11 2.7 0.16 0.1
Copper 3100 11.2 7.0 5.2 1.1J 1.7J 3.9 1.4J 4.3 1.5J 2.3J 3.7 2.9 4.1 15J 1J
Lead 400 37.1 99 16 1.8J 3.2J 12 2.4 9.3 1.5 1.9 10 1.9 9.8 3.6 1.1
Manganese 1800 174 440 36 3.6J 5.8 J 39 1.1 8.7 1.3 1.8 15 1.1 35 1.4 0.94
Molybdenum 390 1.42 1.7 0.25 0.081J 0.1J 0.31 0.085 J 0.23 0.084 J 0.16 J 0.22J 0.31J 0.33 0.11J 0.097 J
Nickel 1500 11.3 8.9 4.3 0.54 J 0.92J 4.9 0.5 4.5 0.61 0.78 4.2 0.42 5.4 0.42 0.32J
Selenium 390 NE NE 0.68 0.31J 0.48 J 0.85 0.32J 0.68 0.4J 0.42J 0.7 0.47 J 0.68 0.31J 0.26 J
Silver 390 NE 0.17 0.045 J <0.071 U 0.021 J 0.031 J <0.065 U 0.026 J <0.059 U 0.026 J 0.034 J <0.057 U 0.034 J <0.057 U <0.06 U
Thallium 0.78 0.332 0.43 0.12 0.037 J 0.065 J 0.15 0.035 J 0.18 0.026 J 0.027 J 0.19 0.03J 0.21 0.042 J 0.047 J
Vanadium 390 40.0 32 22 5.5J 9.9J 22 6.8 36 3.6 6.7 37 4.9J 33 6.7 3.8
Zinc 23000 29.2 37 20 15J 24J 15 1J 8.2 1J 1.3J 8.6 0.75 J 15 0.96 J 0.58 J
Mercury (SW7471B) mg/kg
Mercury [ 11 | o0.0670 | 0.10 0.021 | <0018U | <0015U | 0.024 [ <0017U | <0.016U | <0016U | <0.015U | 0.022 <0.015U | 0.011J <0.015U | <0.016U |
Pesticides (SW8081A) ug/kg
4,4-DDD 2300 NE NE 1.8J 0.86 U 0.72 U 1.7J 0.74 U 0.73 U 0.74 U 0.73 U 0.77 U 0.74 U 0.79 U 0.75 U 0.73 U
4,4'-DDE 2000 NE NE 1.2J 0.58 U 0.48 U 4.7 0.49 U 0.49 U 0.49 U 0.48 U 0.51U 0.50 U 0.53 U 0.50 U 0.49 U
'VOCs (SW8260B) ug/kg
1,3,5-Trimethylbenzene 780000 NE NE 0.61J 11U 0.78 U 1.1U 0.80 U 0.75 U 0.78 U 0.69 U 1.0 U 0.81U 0.78 U 0.99 U 1.1U
2-Butanone (MEK) 27000000 NE NE 13 J 6.9U 50U 20 J 5.1 U 48U 5.0 U 44U 6.5U 52U 7.8J 6.3U 7.0U
Acetone 61000000 NE NE 96 J 9.6 J 16 U 97 J 16 U 15U 16 U 14 U 21U 16 U 97 9.9U 11U
Carbon disulfide 770000 NE NE 0.44 J 1.1U 0.78 U 0.87 J 0.80 U 0.75 U 0.78 U 0.69 U 1.0 U 0.53 J 0.78 U 0.99 U 1.1U
cis-1,2-Dichloroethene 160000 NE NE 0.76 U 1.1U 0.78 U 120 J 0.80 U 0.75 U 0.78 U 0.69 U 1.0 U 0.81U 50 0.99 U 1.1U
Tetrachloroethene 24000 NE NE 0.76 U 11U 0.78 U 1.1U 0.80 U 0.75 U 0.78 U 0.69 U 1.0 U 0.81U 1.8 J 0.99 U 1.1U
Toluene 4900000 NE NE 0.76 U 1.1U 0.78 U 1.2J 0.80 U 0.75 U 0.78 U 0.69 U 1.0 U 0.81U 0.78 U 0.99 U 1.1U
trans-1,2-Dichloroethene 1600000 NE NE 0.76 U 1.1U 0.78 U 9.6 J 0.80 U 0.75 U 0.78 U 0.69 U 1.0 U 0.81U 4.4 0.99 U 1.1U
Trichloroethene 940 NE NE 0.61U 0.86 U 0.63U 0.89 U 0.64 U 0.60 U 0.62 U 0.55U 0.82 U 0.65 U 34 0.49 J 0.88 U
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Table 4-2: Soil Analytical Positive Results Summary

SWMU 56
Joint Base Andrews Naval Air Facility Washington, Camp Springs, Maryland
SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56-
BORING NAME TMWO01 TMWO01 TMWO01 TMW02 TMWO02 TMWO03 TMWO03 TMWO04 TMWO05 TMWO05 TMWO06 TMWO06 TMWO07
SAMPLE DATE 12/6/2012 12/6/2012 12/6/2012 12/6/2012 12/6/2012 12/7/2012 12/7/2012 12/7/2012 12/7/2012 12/7/2012 12/5/2012 12/5/2012 12/4/2012
SAMPLE TYPE CODE N N FD N N N N N N N N N N
SAMPLE INTERVAL 2-4 12-14 12-14 2-4 10-12 14-16 2-4 14-16 2-4 16-18 2-4 12-14 12-14
CHEMICAL NAME [ RsL BG | BGSS
SVOCs (SW8270C) uglkg
Benzyl alcohol [ 6300000 NE | NE | 38U | 41U 26 J 42 | 39J | esou | 340U | 340U | 47 J | 360U | 42 27J 35U
PAH (SW8270C SIM) ug/kg
Acenaphthene 3600000 45.9 250 2.2J 0.34 U 0.27 U 0.31U 0.29 U 0.28 U 0.27 U 0.27 U 0.31U 0.28 U 0.31U 0.28 U 0.27 U
Acenaphthylene NE 8.8 42 7.7 0.84 U 0.68 U 4.0J 0.72 U 0.70 U 0.69 U 0.68 U 0.77 U 0.69 U 1.0J 0.71U 0.67 U
Anthracene 18000000 NE 4.9 5.6 32U 25U 3.7J 27U 26U 2.6 U 25U 29U 26U 29U 26U 25U
Benzo (g,h,i)perylene NE 4.8 33 18 32U 25U 12 27U 26U 26U 25U 29U 26U 4.0 J 26U 25U
Benzo[a]anthracene 160 11.2 32 14 32U 25U 14 27U 26U 26U 25U 29U 26U 1.9J 26U 25U
Benzo[a]pyrene 16 35 120 18 32U 25U 16 27U 26U 26U 25U 29U 26U 2.2J 26U 25U
Benzo[b]fluoranthene 160 7.6 31 34 32U 25U 23 27U 26U 26U 25U 29U 26U 5.3J 26U 25U
Benzo[K]fluoranthene 1600 NE 9.4 9.4 32U 25U 7.6 27U 26U 26U 25U 29U 26U 1.5J 26U 25U
Chrysene 16000 26.6 58 30 32U 25U 25 27U 26U 26U 25U 29U 26U 3.7J 26U 25U
Dibenz(a,h)anthracene 16 17 66 3.9J 32U 25U 3.4J 27U 26U 2.6 U 25U 29U 26U 29U 26U 25U
Fluoranthene 2400000 22.6 82 35 32U 25U 23 27U 26U 26U 25U 29U 26U 3.5J 26U 25U
Fluorene 2400000 11.8 17 54J 0.84 U 0.68 U 4.0J 0.72 U 0.70 U 0.69 U 0.68 U 0.77U 0.69 U 0.77U 0.71U 0.67 U
Indeno[1,2,3-cd]pyrene 160 5.8 38 17 32U 25U 11 27U 26U 2.6 U 25U 29U 26U 3.1J 26U 25U
Naphthalene 3800 NE 8.2 22 0.84 U 0.68 U 37 0.72 U 0.70 U 0.69 U 0.68 U 0.66 J 0.69 U 1.2J 0.71U 0.67 U
Phenanthrene NE 9.3 41 24 32U 25U 28 27U 26U 2.6 U 25U 29U 26U 21J 26U 25U
Pyrene 1800000 13.9 92 42 32U 25U 31 27U 26U 2.6 U 25U 29U 26U 4.0J 26U 25U
Notes:

Bold values indicate the analyte was detected.

Result exceeds Res. RSL

Notes:

RSL= Residential Soil Regional Screening Level (RSL) Hazard Index of 1.0 and 1 x 10-6 carcinogenic risk (May 2016)

Qualifiers:

J = The reported positive result is considered estimated because the result is less than the limit of quantification (LOQ) or because certain quality control criteria were not met.
U = The analyte was not detected and is reported as less than the Limit of Detection (LOD) or as defined by the client.
UJ = The analyte was not detected in the sample. The LOD (or LOQ) should be considered estimated and may be inaccurate or imprecise.
BG= Background soil boring upper threshold limit (UTL) as reported in Basewide Background Study for Andrews Air Force Base (CH2M, 2004).

BG SS = Background surface soil concentration is the UTL as reported in Basewide Background Study for Andrews Air Force Base (CH2M, 2004).
* RSL for hexavalent chromium. The RSL for trivalent chromium is 120,000 ug/L.

Acronyms:

NA = not analyzed

NE = none established
PAHSs = polynuclear aromatic hydrocarbons
PCB = polychlorinated biphenyl

SVOC = semi-volatile organic compound
VOC = volatile organic compound

N= Normal

FD= Field Duplicate
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Table 4-2: Soil Analytical Positive Results Summary
SWMU 56
Joint Base Andrews Naval Air Facility Washington, Camp Springs, Maryland

SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56-
BORING NAME|  TMWO08 TMW09 SB05 SB05 SB05 SB06 SB06 SB06 SB06 SB07 SB07 SB07 SB08 SB08 SB08
SAMPLE DATE| 12/5/2012 12/6/2012 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016
SAMPLE TYPE CODE N N N N N N N N FD N N N N N N
SAMPLE INTERVAL 12-14 14-16 2-4 5-7 9-11 2-4 5-7 9-11 5-7 2-4 5-7 9-11 2-4 5-7 9-11
CHEMICAL NAME | RSL
Metals (SW6010B) mg/kg
Aluminum 77000 1600 4800 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium NE 150 20 J NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron 55000 14000 1200 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium NE 33 130 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium NE 68 J 230 J NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium NE <96 U <100 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Metals (SW6020A) mg/kg
Arsenic 0.68 2.9 0.57 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 15000 4.3 13 48 47 29 35 31 11 26 29 71 11 44 ) 23 13 J
Beryllium 160 0.036 J 0.083 J NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 71 0.029 J 0.081 J NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium 0.3* 11 3.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 23 0.16 0.25 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 3100 2J 1.4J NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 400 0.89 1.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1800 4.2 1.4 NA NA NA NA NA NA NA NA NA NA NA NA NA
Molybdenum 390 1 0.17 J NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 1500 0.95 0.59 NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 390 0.17 J 0.42 J NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 390 < 0.058 U <0.069 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 0.78 0.011J 0.041J NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 390 2.6 6.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 23000 21J 1.5J NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury (SW7471B) mg/kg
Mercury [ 11 | <o0016U | <0.016U NA NA NA NA NA NA NA NA NA NA NA NA NA |
Pesticides (SW8081A) ug/kg
4,4'-DDD 2300 0.72 U 0.78 U NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4'-DDE 2000 0.48 U 0.52 U NA NA NA NA NA NA NA NA NA NA NA NA NA
'VOCs (SW8260B) ug/kg
1,3,5-Trimethylbenzene 780000 0.83 U 0.98 U NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Butanone (MEK) 27000000 53U 6.2 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 61000000 8.3U 20U NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon disulfide 770000 0.83 U 0.98 U NA NA NA NA NA NA NA NA NA NA NA NA NA
cis-1,2-Dichloroethene 160000 0.83U 0.98 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 24000 0.83U 0.98 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 4900000 0.83 U 0.98 U NA NA NA NA NA NA NA NA NA NA NA NA NA
trans-1,2-Dichloroethene 1600000 0.83U 0.98 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethene 940 0.66 U 0.78 U NA NA NA NA NA NA NA NA NA NA NA NA NA

Table 4-2 Soil Detections

Page 3 of 6



Table 4-2: Soil Analytical Positive Results Summary
SWMU 56
Joint Base Andrews Naval Air Facility Washington, Camp Springs, Maryland

SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMU56- | SWMUS56-
BORING NAME| TMWO08 TMW09 SB05 SB05 SB05 SB06 SB06 SB06 SB06 SB07 SB07 SB07 SB08 SBO08 SB08
SAMPLE DATE| 12/5/2012 12/6/2012 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016
SAMPLE TYPE CODE N N N N N N N N FD N N N N N N
SAMPLE INTERVAL 12-14 14-16 2-4 5-7 9-11 2-4 5-7 9-11 5-7 2-4 5-7 9-11 2-4 5-7 9-11
CHEMICAL NAME [ RsL
SVOCs (SW8270C) ug/kg
‘Benzyl alcohol T [ 6300000 | 22J | 390U NA | NA NA NA NA NA NA NA NA NA NA NA NA |
PAH (SW8270C SIM) ug/kg
Acenaphthene 3600000 0.27 U 0.31U NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthylene NE 0.68 U 0.77U NA NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene 18000000 26U 29U NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo (g,h,i)perylene NE 26U 29U NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo[a]anthracene 160 26U 29U NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo[a]pyrene 16 26U 29U NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo[b]fluoranthene 160 26U 29U NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo[K]fluoranthene 1600 26U 29U NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 16000 26U 29U NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 16 26U 29U NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 2400000 26U 29U NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene 2400000 0.68 U 0.77U NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno[1,2,3-cd]pyrene 160 26U 29U NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 3800 0.68 U 0.77U NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene NE 26U 29U NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 1800000 26U 29U NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:

Bold values indicate the analyte was detected.

Result exceeds Res. RSL

Notes:

RSL= Residential Soil Regional Screening Level (RSL) Hazard Index of 1.0 and 1 x 10-6 carcinogenic risk (May 2016)

Qualifiers:

J = The reported positive result is considered estimated because the result is less than the limit of quantification (LOQ) or because certain quality control criteria were not met.
U = The analyte was not detected and is reported as less than the Limit of Detection (LOD) or as defined by the client.

UJ = The analyte was not detected in the sample. The LOD (or LOQ) should be considered estimated and may be inaccurate or imprecise.

BG= Background soil boring upper threshold limit (UTL) as reported in Basewide Background Study for Andrews Air Force Base (CH2M, 2004).
BG SS = Background surface soil concentration is the UTL as reported in Basewide Background Study for Andrews Air Force Base (CH2M, 2004).

Acronyms:

NA = not analyzed
NE = none established
PAHSs = polynuclear aromatic hydrocarbons

PCB = polychlorinated biphenyl

SVOC = semi-volatile organic compound
VOC = volatile organic compound

N= Normal

FD= Field Duplicate
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Table 4-2: Soil Analytical Positive Results Summary
SWMU 56
Joint Base Andrews Naval Air Facility Washington, Camp Springs, Maryland

SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56-
BORING NAME SB08 SB09 SB09 SB09 SB09 SB10 SB10 SB10 SB11 SB11 SB11
SAMPLE DATE| 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016
SAMPLE TYPE CODE FD N N N FD N N N N N N
SAMPLE INTERVAL 9-11 2-4 5-7 9-11 9-11 2-4 5-7 9-11 2-4 5-7 9-11
CHEMICAL NAME [ RsL
Metals (SW6010B) mg/kg
Aluminum 77000 NA NA NA NA NA NA NA NA NA NA NA
Calcium NE NA NA NA NA NA NA NA NA NA NA NA
Iron 55000 NA NA NA NA NA NA NA NA NA NA NA
Magnesium NE NA NA NA NA NA NA NA NA NA NA NA
Potassium NE NA NA NA NA NA NA NA NA NA NA NA
Sodium NE NA NA NA NA NA NA NA NA NA NA NA
Metals (SW6020A) mg/kg
Arsenic 0.68 NA NA NA NA NA NA NA NA NA NA NA
Barium 15000 16 J 40 23 8.9J 12J 39 18 16 34 53 12
Beryllium 160 NA NA NA NA NA NA NA NA NA NA NA
Cadmium 71 NA NA NA NA NA NA NA NA NA NA NA
Chromium 0.3* NA NA NA NA NA NA NA NA NA NA NA
Cobalt 23 NA NA NA NA NA NA NA NA NA NA NA
Copper 3100 NA NA NA NA NA NA NA NA NA NA NA
Lead 400 NA NA NA NA NA NA NA NA NA NA NA
Manganese 1800 NA NA NA NA NA NA NA NA NA NA NA
Molybdenum 390 NA NA NA NA NA NA NA NA NA NA NA
Nickel 1500 NA NA NA NA NA NA NA NA NA NA NA
Selenium 390 NA NA NA NA NA NA NA NA NA NA NA
Silver 390 NA NA NA NA NA NA NA NA NA NA NA
Thallium 0.78 NA NA NA NA NA NA NA NA NA NA NA
Vanadium 390 NA NA NA NA NA NA NA NA NA NA NA
Zinc 23000 NA NA NA NA NA NA NA NA NA NA NA
Mercury (SW7471B) mg/kg
Mercury | 11 NA NA NA NA NA NA NA NA NA NA NA
Pesticides (SW8081A) ug/kg
4,4'-DDD 2300 NA NA NA NA NA NA NA NA NA NA NA
4,4'-DDE 2000 NA NA NA NA NA NA NA NA NA NA NA
'VOCs (SW8260B) ug/kg
1,3,5-Trimethylbenzene 780000 NA NA NA NA NA NA NA NA NA NA NA
2-Butanone (MEK) 27000000 NA NA NA NA NA NA NA NA NA NA NA
Acetone 61000000 NA NA NA NA NA NA NA NA NA NA NA
Carbon disulfide 770000 NA NA NA NA NA NA NA NA NA NA NA
cis-1,2-Dichloroethene 160000 NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 24000 NA NA NA NA NA NA NA NA NA NA NA
Toluene 4900000 NA NA NA NA NA NA NA NA NA NA NA
trans-1,2-Dichloroethene 1600000 NA NA NA NA NA NA NA NA NA NA NA
Trichloroethene 940 NA NA NA NA NA NA NA NA NA NA NA
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Table 4-2: Soil Analytical Positive Results Summary

SWMU 56
Joint Base Andrews Naval Air Facility Washington, Camp Springs, Maryland
SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56-
BORING NAME SB08 SB09 SB09 SB09 SB09 SB10 SB10 SB10 SB11 SB11 SB11
SAMPLE DATE| 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016 4/2/2016
SAMPLE TYPE CODE FD N N N FD N N N N N N
SAMPLE INTERVAL 9-11 2-4 5-7 9-11 9-11 2-4 5-7 9-11 2-4 5-7 9-11
CHEMICAL NAME [ RsL

SVOCs (SW8270C) ug/kg

-Benzyl alcohol - | 6300000 | NA NA NA NA NA NA NA NA NA NA NA
PAH (SW8270C SIM) ug/kg

Acenaphthene 3600000 NA NA NA NA NA NA NA NA NA NA NA
Acenaphthylene NE NA NA NA NA NA NA NA NA NA NA NA
Anthracene 18000000 NA NA NA NA NA NA NA NA NA NA NA
Benzo (g,h,i)perylene NE NA NA NA NA NA NA NA NA NA NA NA
Benzo[a]anthracene 160 NA NA NA NA NA NA NA NA NA NA NA
Benzo[a]pyrene 16 NA NA NA NA NA NA NA NA NA NA NA
Benzol[blfluoranthene 160 NA NA NA NA NA NA NA NA NA NA NA
Benzolk]fluoranthene 1600 NA NA NA NA NA NA NA NA NA NA NA
Chrysene 16000 NA NA NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 16 NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 2400000 NA NA NA NA NA NA NA NA NA NA NA
Fluorene 2400000 NA NA NA NA NA NA NA NA NA NA NA
Indeno[1,2,3-cd]pyrene 160 NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 3800 NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene NE NA NA NA NA NA NA NA NA NA NA NA
Pyrene 1800000 NA NA NA NA NA NA NA NA NA NA NA

Notes:

Bold values indicate the analyte was detected.

Result exceeds Res. RSL

Notes:

RSL= Residential Soil Regional Screening Level (RSL) Hazard Index of 1.0 and 1 x 10-6 carcinogenic risk (May 2016)

J = The reported positive result is considered estimated because the result is less than the limit of quantification (LOQ) or because certain quality control criteria were not 1

Acronyms:

Qualifiers:

U = The analyte was not detected and is reported as less than the Limit of Detection (LOD) or as defined by the client.

UJ = The analyte was not detected in the sample. The LOD (or LOQ) should be considered estimated and may be inaccurate or imprecise.

BG= Background soil boring upper threshold limit (UTL) as reported in Basewide Background Study for Andrews Air Force Base (CH2M, 2004).
BG SS = Background surface soil concentration is the UTL as reported in Basewide Background Study for Andrews Air Force Base (CH2M, 2004).

NA = not analyzed
NE = none established
PAHSs = polynuclear aromatic hydrocarbons

PCB = polychlorinated biphenyl

SVOC = semi-volatile organic compound
VOC = volatile organic compound

N= Normal

FD= Field Duplicate
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Table 4-3: 2012 Groundwater Analytical Positive Results Summary
SWMU 56
Joint Base Andrews Naval Air Facility Washington, Camp Springs, Maryland

et 1 || S SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56- SWMU56-
TMWO01 (DUP) TMWO02 TMWO03 TMW04 TMWO05 TMWO06 TMWO07 TMWO08 TMWO09
RsL' MCL? S;:;:';;g BG* 12/5/2012 12/5/2012 12/5/2012 12/6/2012 12/6/2012 12/4/2012 12/3/2012 12/4/2012 12/4/2012 12/5/2012
Metals (SW6010B) Totals
Aluminum 20000 NE 20000 27000 160 J 73J 21000 220 J 57J 1700 480 180 J 660 110 J
Calcium NE NE NE 167000 2400 2300 4400 11000 3700 7700 6300 3700 1800 1600
Iron 14000 NE 14000 20100 1200 J 890 J 110000 2400 740 3500 2900 1300 3100 1100
Magnesium NE NE NE 16000 1100 1100 3300 4200 1400 9100 2900 1400 750 990
Potassium NE NE NE 18300 870 J 870 J 4100 1500 J 1200 J 1900 J 1400 J 1500 J 1200 J 750 J
Sodium NE NE NE 110000 6000 5800 3700J 47000 9400 57000 25000 7100 3800 J 5500
Metals (SW6020A) Totals
Arsenic 0.0520 10.0 10.0 - <1.0U <1.0U 21 <1.0U <1.0U 0.68 J <1.0U <1.0U 0.41J <1.0U
Antimony 7.80 6.00 6.00 - <0.60 U <0.60 U <0.60 U <0.60 U <0.60 U <0.60 U <0.60 U <0.60 U <0.60 U <0.60 U
Barium 3800 2000 2000 76.6 24 23 75 110 35 210 66 40 19 21
Beryllium 25.0 4.00 4.00 - 0.087 J 0.098 J 1.9 0.46 J 017 J 0.32J 0.25J 0.18 J 0.15J 0.085 J
Cadmium 9.20 5.00 5.00 2.6 0.25J 0.26 J 2.4 1.0 0.47 J 0.39J 0.48 J 0.43J 0.15J 0.14 J
Chromium 0.035* 100 100 34.3 2.7J 1.7J 170 3.4J 1.0 J 3.1J 2.0J 2.6J 2.8J 1.6 J
Cobalt 6.00 NE 6.00 22.2 1.3 1.3 95 3.6 1.5 13 3.7 2.7 1.0 1.2
Copper 800 1300 1300 29.1 1.7U 1.4J 310 1.5U 0.84 U 3.8U 22U 5.2 20U 44
Lead 15.0 15.0 15.0 9.5 0.22J <0.50 U 24 0.29 J 0.69 J 0.86 J 0.75J 0.34J 0.23J 2.0J
Manganese 430 NE 430 160 28 28 280 100 30 390 140 45 19 26
Molybdenum 100 NE 100 1.99 0.48 J 0.25J 45 0.41J <0.40 U 0.31J 0.33J 0.24 J 0.46 J 0.19 J
Nickel 390 NE 390 20.2 6.8 6.4 150 15 4.0 14 13 26 3.8 4.1
Selenium 100 50.0 50.0 2.6 <2.0U <20U 3.0J <2.0U <2.0U 0.99 J <2.0U <2.0U <2.0U <20U
Silver 94.0 NE 94.0 - <0.10 U <0.10 U 0.36 J <0.10 U <0.10 U <0.10 U <0.10 U <0.10 U <0.10 U <0.10 U
Thallium 0.20 2.00 2.00 - <0.10 U <0.10U 1.5 0.063 J 0.081 J 0.091 J 0.080 J <0.10 U <0.10 U <0.10 U
Vanadium 86.0 NE 86.0 15.9 <1.0U <1.0U 59 <1.0U <1.0U 1.5J 0.77 J <1.0U 1.2 J <1.0U
Zinc 6000 NE 6000 415 6.5U 75J 190 19 J 9.0 J 13 J 25 16 J 8.6 U 28
Mercury (SW7470A) Totals
Mercury | 0630 | 200 | 200 - <0.080U | <o0.08U | 0.15J | 0.15J | 0.39 | 0.065 J | 0.25 | <o0.080U | <o008U | <0.080U
Herbicides (SW8151A)
MCPP | 160 | NE | 16.0 - <100 U | <100U | <100 U | <100U | <96 U | 33J | <96 U | 35J | <91U | <100 U
VOCs (SW8260B)
1,1-Dichloroethane 2.80 NE 2.80 - <0.20 U <0.20 U <0.20 U <0.20 U <0.20 U 0.21J <0.20 U <0.20 U <0.20 U <0.20 U
1,1-Dichloroethene 280 7.00 7.00 - <0.20 U <0.20 U <0.20 U <0.20 U 0.17 J 0.53 J 0.30 J <0.20 U <0.20 U <0.20 U
Chloroform 0.220 80 80 - <0.20 U <0.20 U <0.20 U <0.20 U 490 0.38 J 0.81J 0.33J <0.20 U <0.20 U
cis-1,2-Dichloroethene 36.0 70.0 70.0 - 1.4 1.6 0.16 J <0.20 U 0.49 U 9.0 4.9 <0.20 U <0.20 U 1.1
Trichloroethene 0.490 5.00 5.00 - 17 19 3.5 <0.20 U 42U 45 29 0.31J <0.20 U 13
Trichlorofluoromethane 5200 NE 5200 - <0.80 U <0.80 U <0.80 U <0.80 U 0.93J <0.80 U <0.80 U <0.80 U <0.80 U <0.80 U

Table 4-3 TMW GW detects
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Joint Base Andrews Naval Air Facility Washington, Camp Springs, Maryland

Table 4-3: 2012 Groundwater Analytical Positive Results Summary

SWMU 56

well 10 | swmuse.Tmwoq | SWMUSS- SWMUS56- SWMUS56- SWMUS56- SWMUS56- SWMUS56- SWMUS56- SWMUS56- SWMUS56-
TMW01 (DUP) TMW02 TMWO03 TMWO04 TMWO05 TMWO06 TMWO7 TMWO08 TMWO09
RsL' | mcL? Sg:;:';:sg BG* 12/5/2012 12/5/2012 12/5/2012 12/6/2012 12/6/2012 12/4/2012 12/3/2012 12/4/2012 12/4/2012 12/5/2012
SVOCs (SW8270C)
Diethyl phthalate [ 15000 | NE | 15000 - <096U | <11U <11U <11U <11U <0.98 U 0.53 J <11U <11U <0.96 U
PAH (SW8270C SIM)
Anthracene 1800 NE 1800 - <0.020 U <0.020 U <0.021U <0.022 U <0.021U 0.029 J <0.020 U <0.022 U <0.020 U <0.022 U
Benzo (g,h,i)perylene NE NE NE - <0.010U 0.0043 UJ 0.0046 U <0.011U <0.011U 0.15J <0.010 U <0.011U <0.010 U 0.0052 U
Benzola]anthracene 0.0120 NE 0.0120 - 0.0052 UJ 0.0047 UJ 0.0041 U <0.011U <0.011U 0.11J 0.0033 U <0.011U <0.010 U 0.0064 U
Benzo[bfluoranthene 0.0340 NE 0.0340 - 0.0041 UJ 0.0041 UJ 0.0038 U 0.0050 UJ <0.011U 0.17J 0.0036 U 0.0041 U 0.0035 U 0.0065 U
Benzo[K]fluoranthene 0.340 NE 0.340 — <0.010U <0.0099 U <0.011U <0.011U <0.011U 0.17 J <0.010 U <0.011U <0.010 U <0.011U
Dibenz(a,h)anthracene | 0.00340 | NE 0.00340 — <0.010U <0.0099 U <0.011U <0.011U <0.011U 0.16 J <0.010 U <0.011U <0.010 U <0.011U
Fluoranthene 800 NE 800 — <0.010U <0.0099 U <0.011U 0.092 J 0.0059 U 0.14 UJ <0.010 U <0.011U <0.010 U <0.011U
Fluorene 290 NE 290 — <0.020 U <0.020 U <0.021U 0.14J 0.067 J <0.019U <0.020 U <0.022U <0.020 U <0.022U
Indeno[1,2,3-cd]pyrene | 0.0340 NE 0.0340 — <0.020 U <0.020 U <0.021U <0.022U <0.021U 0.17J <0.020 U <0.022U <0.020 U <0.022U
Naphthalene 0.170 NE 0.170 - 0.0072J 0.0086 J 0.0079 J 0.039 J 0.13 0.0075 J 0.021J 0.0079 J 0.016 J 0.0080 J
Phenanthrene NE NE NE - <0.012U <0.012U <0.013 U 0.23J 0.11 0.055 UJ 0.015U <0.013U <0.012U <0.013U

Bold values indicate the analyte was detected.
Underlined results exceed RSL.

Red results exceed MCL.

Result exceeds established screening criteria (MCL or Tapwater RSL where no MCL is established.

Notes:

All analyte concentrations are reported in pg/L.

"Tapwater Reaional Screening Level (RSL) Hazard Index of 1.0 and 1 x 1C® carcinogenic risk (May 2016)

2USEPA's Maximum Contaminant Levels (MCLs)
3Screening Criteria is MCL or Tapwater RSL where no MCL is established.

“Backaround aroundwater concentration is the UTL as reported in Basewide Backaround Study for Andrews Air Force Base (CH2M. 2004)

* RSL for hexavalent chromium. The RSL for trivalent chromium is 22,000 ug/L.

Qualifiers:

J = The reported positive result is considered estimated because the result is less than the limit of quantification (LOQ) or because certain quality control criteria were not met
U = The analyte was not detected and is reported as less than the Limit of Detection (LOD) or as defined by the client
UJ = The analyte was not detected in the sample. The LOD (or LOQ) should be considered estimated and may be inaccurate or imprecise

Acronyms:

ug/L = microgram per liter

NA = not analyzed
NE = none established

PAHSs = polynuclear aromatic hydrocarbons

SVOC = semi-volatile organic compound

VOC = volatile organic compound

Table 4-3 TMW GW detects
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Table 4-4: 2016 Groundwater Analytical Positive Results Summary

SWMU 56

Joint Base Andrews Naval Air Facility Washington, Camp Springs, Maryland

SWMU56-MW04

WELL ID SWMU56-MW01 | SWMU56-MW02 | SWMU56-MW03 | SWMU56-MW04 (DUP) SWMU56-MW05 | SWMU56-MW06
Sample Date 4/9/2016 4/9/2016 4/14/2016 4/12/2016 4/12/2016 4/14/2016 4/14/2016
g , | Screening [
Chemical Name RSL mcL Criteria® BG
Metals (SW6010B) Dissolved
Aluminum 20000 NE 20000 1300 330 32J MJ 180 J 170 J 190 J 120 J
Calcium NE NE NE 97000 12000 9000 14000 28000 28000 12000 4400
Iron 14000 NE 14000 650 150 22J <85U <85U <85U 310 590
Magnesium NE NE NE 16000 7300 4300 7700 5900 5800 7600 2800
Potassium NE NE NE 7300 3400 1800 J 5700 32000 33000 4200 1000J
Sodium NE NE NE 110000 80000 40000 59000 84000 83000 50000 29000
Metals (SW6020A) Totals
Aluminum 20000 NE 26900 27000 2400J 1100 1600 1100 1000 410 270J
Calcium NE NE NE 167000 12000 9100 16000 36000 35000 13000 4600
Iron 14000 NE 14000 20100 2000J 1400 2100 510 560 610 730
Magnesium NE NE NE 16000 7600 4400 8900 6800 6700 8700 3200
Potassium NE NE NE 18300 3700 1900 J 6200 40000 38000 4300 900 J
Sodium NE NE NE 110000 82000 39000 61000 92000 88000 52000 29000
Metals (SW6020A) Dissolved
Antimony 7.8 6.00 6.00 - <1.0U <1.0U 0.73J 0.56 J <1U <1U <1U
Arsenic 0.0520 10.0 10.0 - <1.0U <1.0U <1U 0.38J 0.37J <1U <1U
Barium 3800 2000 2000 71 140 68 110 160 160 160 62
Beryllium 25.0 4.00 4.00 - 0.37J 0.15J 0.14J 01J <0.3U 04J 0.31J
Cadmium 9.20 5.00 5.00 1.8 1.0 <1.0U <1U 0.56 J <1U 0.45J 0.29J
Chromium 0.035* 100 100 2.0 <1.8U <1.8U <1.8U 9.6J 9.2J <1.8U <1.8U
Cobalt 6.00 NE 6.00 12 10 4.4 2.5 3.4 3.4 9.8 5.4
Copper 800 1300 1300 8.7 341 2.5 1.5J <1.8U <1.8U 31 0.66 J
Lead 15.0 15.0 15.0 34 <0.70 U <0.70U <0.7U <0.7U <07U 0.51J <0.7U
Manganese 430 NE 430 160 340 J 150 140 250 240 240 120
Molybdenum 100 NE 100 1.4 <0.50U <0.50U 0.18J 3.6 3.5 0.23J <05U
Nickel 390 NE 390 9.2 13 5.5 41 5.4 5.5 13 4.8
Selenium 100 50.0 50.0 - 0.81J <2.0U <2U 0.88J 0.78 J <2U <2U
Silver 94.0 NE 94.0 - <0.10U <0.10U 0.051J 0.038 J <01U <01U <0.1U
Thallium 0.20 2.00 2.00 - 0.087 J <0.20U 0.15J 0.17J 01J 0.055 J 0.082 J
Vanadium 86.0 NE 86.0 - <2.0U <2.0U <2U 2.3J 2J <2U <2U
Zinc 6000 -- 6000 130 33 41 14J 78 72 19J 13J

Table 4-4 MW GW detects
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Table 4-4: 2016 Groundwater Analytical Positive Results Summary

SWMU 56
Joint Base Andrews Naval Air Facility Washington, Camp Springs, Maryland
WELL ID SWMU56-MW01 SWMU56-MW02 | SWMU56-MW03 | SWMU56-MW04 SWM(L:JSS;'\)’IWM SWMU56-MW05 | SWMU56-MW06
Sample Date 4/9/2016 4/9/2016 4/14/2016 4/12/2016 4/12/2016 4/14/2016 4/14/2016
g , | Screening "
Chemical Name RSL mcL Criteria® BG
Metals (SW6020A) Totals
Antimony 7.80 6.00 6.00 - <1.0U 0.67J <1U 0.94J <1U <1U <1U
Arsenic 0.0520 10.0 10.0 - 0.57 J <1.0U 0.57J 0.64J 0.77J 0.38 J <1U
Barium 3800 2000 2000 76.6 150 J 72 110 150 180 140 64
Beryllium 25.0 4.00 4.00 - 0.45J 0.23J <03U <0.3U 0.13J 0.25J 0.22J
Cadmium 9.20 5.00 5.00 2.6 1.1 <1.0U <1U 0.38 J 0.38 J 0.44J <1U
Chromium 0.035* 100 100 343 2.6J 0.76 J 2.6J 10 1 0.68 J <18U
Cobalt 6.00 NE 6.00 22.2 10 4.5 2.7 3.4 3.6 8.6 5.7
Copper 800 1300 1300 29.1 4.2 3.0 1.6J 0.6J 0.7J 0.83J 0.64J
Lead 15.0 15.0 15.0 9.5 0.41J 0.38J 0.58 J <07U <0.7U 0.54J <0.7U
Manganese 430 NE 430 160 340 150 140 230 260 220 120
Molybdenum 100 NE 100 1.99 0.34J <0.50U 0.37J 4.5 5.0 0.31J <05U
Nickel 390 NE 390 20.2 14 4.9 4.7 5.4 6.1 12 4.8
Selenium 100 50.0 50.0 2.6 0.88 J <2.0U <2U 0.75J 0.84J <2U <2U
Silver 94.0 NE 94.0 - <0.10U <0.10U <01U <0.06 U <01U <01U <01U
Thallium 0.20 2.00 2.00 - <0.20U <0.20U 0.071J 0.18J 0.13J 0.057 J <02U
Vanadium 86.0 NE 86.0 15.9 1.8J 0.82J 19J 24J 29J <2U <2U
Zinc 6000 NE 6000 415 34 44 18J 62 J 89J 16J 12J
Mercury (SW7470A)
Mercury (Dissolved) 0.630 2.00 2.00 - <0.080 U <0.080 U <0.08U <0.08U <0.08U 0.027 J <0.08U
Mercury (Total) 0.630 2.00 2.00 - <0.080 U <0.080 U <0.08U 0.027 J <0.08U 0.068 J <0.08U

Table 4-4 MW GW detects
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Table 4-4: 2016 Groundwater Analytical Positive Results Summary

SWMU 56
Joint Base Andrews Naval Air Facility Washington, Camp Springs, Maryland
WELL ID SWMU56-MW01 SWMU56-MW02 | SWMU56-MW03 | SWMU56-MW04 SWM(L:)SS;'\)’IWM SWMU56-MW05 | SWMU56-MW06
Sample Date 4/9/2016 4/9/2016 4/14/2016 4/12/2016 4/12/2016 4/14/2016 4/14/2016
g , | Screening 4
Chemical Name RSL mcL Criteria® BG

VOCs (SW8260B)
1,1-Dichloroethane 2.80 NE 2.80 -- <0.80U <0.80U <08U <08U <08U 0.21J <0.8U
1,1-Dichloroethene 280 7.00 7.00 -- 0.19J 0.17J <0.8U 0.17J 0.18J 0.44J <0.8U
Acetone 14000 NE 14000 -- <64U 3.0J 31J 4.8J 5.6J 3.3J <64U
Chloroform 0.220 80 80 -- 3.1 0.42J 0.33J 1 1.1 0.77J 0.81J
cis-1,2-Dichloroethene 36.0 70.0 70.0 - 6.0 3.0 0.26 J 7.5 7.8 14 0.25J
Tetrachloroethene 11.0 5.00 5.00 - <040U <040U 4.7 <04U <04U <04U <04U
trans-1,2-Dichloroethene 360 100 100 -- <040U <040U <04U <04U <04U 0.18J <04U
Trichloroethene 0.490 5.00 5.00 -- 12J 12 0.39J 13 14 36 1.7
PAH (SW8270D SIM)
Benzo (g,h,i)perylene NE NE NE -- <0.013U <0.012U 0.018 J <0.012U <0.012U <0.012U <0.012UJ
Benzol[a]anthracene 0.0120 NE 0.0120 -- <0.013U <0.012U 0.016 J <0.012U <0.012U <0.012U <0.012UJ
Benzo[b]fluoranthene 0.0340 NE 0.0340 -- <0.013U <0.012U 0.037 J <0.012U <0.012U <0.012U <0.012UJ
Benzolk]fluoranthene 0.340 NE 0.340 - <0.013U <0.012U 0.011J <0.012U <0.012U <0.012U <0.012UJ
Chrysene 3.40 NE 3.40 -- <0.013U <0.012U 0.033J <0.012U <0.012U <0.012U <0.012UJ
Fluoranthene 800 NE 800 - <0.013U <0.012U 0.073 J 0.17 0.17 <0.012U <0.012UJ
Fluorene 290 NE 290 - 0.020 J 0.049 J 0.071J 0.065 J 0.075J 0.055J <0.02UJ
Indenol[1,2,3-cd]pyrene 0.0340 NE 0.0340 -- <0.021U <0.020 U 0.019J <0.019U <0.019U <0.02U <0.02UJ
Phenanthrene NE NE NE -- <0.021U 0.099 0.16 0.098 0.1 0.07J <0.02UJ

Bold values indicate the analyte was detected
Underlined results exceed RSL.
Red results exceed MCL.

Result exceeds established screening criteria (MCL or Tapwater RSL where no MCL is established.

Notes:
All analyte concentrations are reported in ug/L

'"Tapwater Regional Screening Level (RSL) Hazard Index of 1.0 and 1 x 10° carcinogenic risk (May 2016)

2USEPA's Maximum Contaminant Levels (MCLs)

3Screening Criteria is MCL or Tapwater RSL where no MCL is established.

4Background groundwater concentration is the UTL as reported in Basewide Background Study for Andrews Air Force Base (CH2M, 2004).
* RSL for hexavalent chromium. The RSL for trivalent chromium is 22,000 ug/L.

Qualifiers:

J = The reported positive result is considered estimated because the result is less than the limit of quantification (LOQ) or because certain quality control criteria were not me
U = The analyte was not detected and is reported as less than the Limit of Detection (LOD) or as defined by the clien
UJ = The analyte was not detected in the sample. The LOD (or LOQ) should be considered estimated and may be inaccurate or imprecise

Acronyms:

ug/L = microgram per liter

NE = none established

PAHSs = polynuclear aromatic hydrocarbons
VOC = volatile organic compound

Table 4-4 MW GW detects
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Table 4-5: 2016 Groundwater VISL Screening

SWMU 56

Joint Base Andrews Naval Air Facility Washington, Camp Springs, Maryland

WELL ID[ SWMU56-MW01 SWMU56-MW02 SWMU56-MW03 SWMU56-MW04 |SWMU56-MW04 (DUP)| SWMU56-MW05 SWMU56-MW06
Sample Date 4/9/2016 4/9/2016 4/14/2016 4/12/2016 4/12/2016 4/14/2016 4/14/2016
VISL
Res. Com.

Mercury (SW7470A)
Mercury (Dissolved) 0.89 3.7 <0.080 U <0.080 U <0.08 U <0.08 U <0.08 U 0.027 J <0.08 U
Mercury (Total) 0.89 3.7 <0.080 U <0.080 U <0.08 U 0.027 J <0.08 U 0.068 J <0.08 U
VOCs (SW8260B)
1,1-Dichloroethane 7.6 33 <0.80 U <0.80U <0.8U <0.8U <0.8U 0.21J <0.8U
1,1-Dichloroethene 200 820 0.19J 017 J <0.8U 017 J 0.18 J 0.44J <0.8U
Acetone 2E+07 | 9.5E+07 <6.4U 3.0J 31J 4.8J 5.6J 3.3J <6.4U
Chloroform 0.81 3.6 3.1 0.42J 0.33J 1 1.1 0.77J 0.81J
Tetrachloroethene 15 65 <0.40U <0.40U 4.7 <04U <04U <04U <04U
Trichloroethene 1.2 7.4 12 J 12 0.39J 13 14 36 1.7

Bold values indicate the analyte was detected.

Result exceeds Res. VISL

Result exceeds Res. and Com. VISL

Notes:

Only detected analyte with VISLs are included.
All analyte concentrations are reported in ug/L.
VISL= The Target Groundwater Concentration @ Target Cancer Risk of 1E-06 or Target Hazard Quotient =1.0. Using default average groundwater temperature of 25°C. (USEPA, 2016b).

Res.= Residential VISL
Com.= Commercial VISL
NE = None Established"

"The Background Upper Tolerance Limit (UTL) is from the Basewide Background Study Report March 2004 (CH2M Hill 2004).

Qualifiers:

J = The reported positive result is considered estimated because the result is less than the limit of quantification (LOQ) or because certain quality control criteria were not met.
U = The analyte was not detected and is reported as less than the Limit of Detection (LOD) or as defined by the client.
UJ = The analyte was not detected in the sample. The LOD (or LOQ) should be considered estimated and may be inaccurate or imprecise.

Acronyms:

ug/L = microgram per liter

PAHSs = polynuclear aromatic hydrocarbons
VOC = volatile organic compound

Table 4-5 GW VISLs
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Table 4-6: Groundwater Field Parameter Summary
SWMU 56
Joint Base Andrews Naval Air Facility Washington
Camp Springs, Maryland

Monitoring Well: SWMU56-MW01 | SWMU56-MW02 | SWMU56-MW03 | SWMU56-MW04 | SWMU56-MW05 | SWMU56-MW06
Date: 4/9/2016 4/9/2016 4/14/2016 4/12/2016 4/14/2016 4/14/2016

pH (Standard Units) 4.86 5.69 5.84 6.72 4.79 4.10
Specific Conductivity (mS/cm) 0.602 0.265 0.535 0.730 0.467 0.233
Temperature (°C) 13.84 12.52 15.10 14.41 17.73 15.09
Turbidity (NTU) 9.0 9.0 45 7.2 0.0 3.5
Dissolved Oxygen (mg/L) 0.56 7.76 1.56 2.33 1.75 2.21

ORP (mV) 255.1 243.1 157.9 -35 251.7 244.7
Notes:

°C = degrees Celsius

mS/cm = millisiemens per centimeter
mg/L = milligrams per liter

mV = millivolts

NTU = nephelometric turbidity units
ORP = oxidation reduction potential

Table 4-6 MW Field Parameters
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Remedial Investigation at SWMU 56
Performance-Based Restoration
Joint Base Andrews Naval Air Facility Washington, Maryland

Appendix A
Fall 2015 ST-14 TCE Plume Map

Contract W9128F-13-D-0002, DO #0004 BWJ140588
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Remedial Investigation at SWMU 56
Performance-Based Restoration
Joint Base Andrews Naval Air Facility Washington, Maryland

Appendix B

Historical Figures and Aerial Images

Contract W9128F-13-D-0002, DO #0004 BWJ140588
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Appendix C-1
Soil Borings Logs
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SOIL BORING LOG JBA-SWMU56.GPJ BAY WEST BORING LOG TEMPLATE.GDT 1/16/13

@Bay West ...

) ] . Telephone: 651-291-0456
Customer-Focused Environmental & Industrial Solutions Fax: 651-291-0099

e SOIL BORING LOG

TMW-01
PROJECT NO. / NAME LOCATION
J110202.PA.0 / SWMU56 Phase | RI Joint Base Andrews

APPROVED BY
Camp Springs, Maryland

BOREHOLE LOCATION SKETCH MAP

Z

DRILLING CONTRACTOR DRILLER'S NAME
Vironex Austin Hittinger
DRILLING EQUIPMENT / METHOD SIZE / TYPE OF BIT START - FINISH DATE
6820 Geoprobe / Direct Push Technology 2 inch / 4 foot Macro-Core 12/6/12 - 12/6/12
LOGGED BY SAMPLING METHOD
Paul Raymaker Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 269.66 254.16 12/6/12
° =
) Analytical 58 Headspace
Depth, Graphic . . . €6 —~ Values
ft bgs Log Visual Description simsﬁ S (opm)
ASPHALT
CLAY (CL), dark gray, with sand and gravel, medium stiff, moist [Fill] 0.5
S007 26
CLAY (CL), gray, gravelly, with sand, medium stiff, moist [Shallow
5 _ Upland Deposits] 17
0.7
0.5
| 10 _
0.6
S005 0.6
| 15 v _ 05
CLAYEY SAND (SC), gray, medium- to coarse-grained, with gravel,
medium dense, wet [Intermediate Upland Deposits]
1.1
GRAVELLY SAND (SPG), brownish yellow, medium to coarse-grained,
with silt, medium dense, wet 08
20
0.9
1.0
SAND WITH SILT (SP-SM), brownish yellow, fine-grained, 0.1inch
| 25 layers of white fine-grained sand, medium dense, wet 14
= 0.7
- 0.6
| 30 o

C-1-1




SOIL BORING LOG JBA-SWMU56.GPJ BAY WEST BORING LOG TEMPLATE.GDT 1/16/13

Bay West, Inc
5 Empire Drive
St. Paul, MN 55103

©Bay West

Customer-Focused Environmental & Industrial Solutions Fax: 651-291-0099

Page 1 of 1

BOREHOLE NO.
TMW-02

Telephone: 651-291-0456

SOIL BORING LOG

PROJECT NO. / NAME
J110202.PA.0 / SWMUS56 Phase | RI

APPROVED BY

LOCATION
Joint Base Andrews

Camp Springs, Maryland

DRILLING CONTRACTOR
Vironex

DRILLER'S NAME
Austin Hittinger

BOREHOLE LOCATION SKETCH MAP

Z

DRILLING EQUIPMENT / METHOD
6820 Geoprobe / Direct Push Technology

SIZE / TYPE OF BIT
2 inch / 4 foot Macro-Core

START - FINISH DATE
12/6/12 - 12/6/12

LOGGED BY

SAMPLING METHOD

Formation]

CLAY (CL), dark greenish gray, medium plasticity, stiff, moist [Calvert

F—

Paul Raymaker Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 270.09 254.09 12/6/12
© =
) Analytical 58 Headspace
Depth, Graphic . . . €6 —~ Values
ft bgs Log Visual Description simsﬁ S (opm)
ASPHALT
CLAY (CL), yellowish brown, trace sand and organics, low plasticity, 24
medium stiff, moist [Fill]
-1 inch layer of black organics and rootlets Soo8 44
5 — — 40
CLAY (CL), gray, with sand, trace gravel and organics, low plasticity,
very stiff, moist [Shallow Upland Deposits] 3.1
CLAYEY GRAVEL (GC), fine-grained, sub-rounded, with sand, moist
[Intermediate Upland Deposits] 14
.10 R __ _
GRAVELLY SAND (SPG), pale brown, medium- to coarse-grained,
with clay, dense, moist S009 25
27
15 — O No Recovery
Y
GRAVELLY SAND (SPG), brownish yellow, medium- to
coarse-grained, with silt, medium dense, wet 33
24
I L g _
SAND WITH SILT (SP-SM), yellow, fine-grained, 0.2 inch lenses of
white fine-grained sand, medium dense, wet 24
1.6
| 25 _ 27
= 1.8
= 15
| 30 — H

C-1-2




SOIL BORING LOG JBA-SWMU56.GPJ BAY WEST BORING LOG TEMPLATE.GDT 1/16/13

@Bay West ...

) ] . Telephone: 651-291-0456
Customer-Focused Environmental & Industrial Solutions Fax: 651-291-0099

e SOIL BORING LOG

TMW-03
PROJECT NO. / NAME LOCATION
J110202.PA.0 / SWMU56 Phase | RI Joint Base Andrews

APPROVED BY
Camp Springs, Maryland

BOREHOLE LOCATION SKETCH MAP

Z

DRILLING CONTRACTOR DRILLER'S NAME
Vironex Brody
DRILLING EQUIPMENT / METHOD SIZE / TYPE OF BIT START - FINISH DATE
6820 Geoprobe / Direct Push Technology 2 inch / 4 foot Macro-Core 12/7112 - 12/7/12
LOGGED BY SAMPLING METHOD
Paul Raymaker Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 271.25 255.25 12/7/12
© =
) Analytical 58 Headspace
Depth, Graphic . . . €6 —~ Values
ft bgs Log Visual Description simsﬁ S (opm)
ASPHALT
CLAY (CL), yellowish brown, trace sand, stiff, low plasticity, moist [Fill] 1.0
S0O12 1.7
| S _ 20
CLAY (CL), grayish brown, trace gravel, very stiff, low plasticity, moist ’
[Shallow Upland Deposits]
24
-increased gravel and sand content
2.0
‘. Wiy
GRAVELLY SAND WITH CLAY (SP-SC), grayish brown, medium- to
coarse-grained, dense, moist [Intermediate Upland Deposits] 21
1.5
15 SO11 23
\Y%
-color change to brownish yellow, wet
1.5
SAND WITH SILT (SP-SM), brownish yellow, fine-grained, medium
dense, wet 1.4
20
2.8
29
= 2.8
= 2.6
30 =

C-1-3




SOIL BORING LOG JBA-SWMU56.GPJ BAY WEST BORING LOG TEMPLATE.GDT 1/16/13

©Bay West

Customer-Focused Environmental & Industrial Solutions

Page 1 of 1

BOREHOLE NO.
TMW-04

Bay West, Inc

5 Empire Drive

St. Paul, MN 55103
Telephone: 651-291-0456
Fax: 651-291-0099

SOIL BORING LOG

PROJECT NO. / NAME

J110202.PA.0 / SWMU56 Phase | RI

LOCATION
Joint Base Andrews

APPROVED BY

Camp Springs, Maryland

DRILLING CONTRACTOR
Vironex

DRILLER'S NAME
Brody

BOREHOLE LOCATION SKETCH MAP

Z

DRILLING EQUIPMENT / METHOD

6820 Geoprobe / Direct Push Technology

SIZE / TYPE OF BIT
2 inch / 4 foot Macro-Core

START - FINISH DATE
12/7/12 - 12/7/12

LOGGED BY SAMPLING METHOD
Paul Raymaker Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 272.54 256.54 12/7/12
© =
) Analytical 58 Headspace
Depth, Graphic . . . €6 —~ Values
ft bgs Log Visual Description simsﬁ S (opm)
ASPHALT
CLAY (CL), yellowish brown, trace sand and organics, stiff, low 20
plasticity, moist [Fill]
1.3
5 — 3.6
-Increasing sand content
34
34
| 10
SILTY SAND (SM), grayish brown, medium- to coarse-grained, with
gravel, medium dense, moist [Shallow Upland Deposits] 4.4
-Gravelly
3.6
SAND WITH SILT (SP-SM), brownish yellow, medium-grained, with
| 15 gravel, medium dense, moist [Intermediate Upland Deposits] S0O13 35
Y
-Wet
3.3
3.8
20
5.8
-Grades to fine-grained sand, 0.2 inch white fine-grained sand lenses
5.1
25 48
= 4.8
= 4.8
| 30 o

C-1-4




SOIL BORING LOG JBA-SWMU56.GPJ BAY WEST BORING LOG TEMPLATE.GDT 1/16/13

@Bay West ...

) ] . Telephone: 651-291-0456
Customer-Focused Environmental & Industrial Solutions Fax: 651-291-0099

o SOIL BORING LOG

TMW-05
PROJECT NO. / NAME LOCATION
J110202.PA.0 / SWMU56 Phase | RI Joint Base Andrews

APPROVED BY
Camp Springs, Maryland

BOREHOLE LOCATION SKETCH MAP

Z

DRILLING CONTRACTOR DRILLER'S NAME
Vironex Brody
DRILLING EQUIPMENT / METHOD SIZE / TYPE OF BIT START - FINISH DATE
6820 Geoprobe / Direct Push Technology 2 inch / 4 foot Macro-Core 12/7112 - 12/7/12
LOGGED BY SAMPLING METHOD
Paul Raymaker Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 271.32 253.32 12/7/12
° =
) Analytical 58 Headspace
Depth, Graphic . . . €6 —~ Values
ft bgs Log Visual Description simsﬁ S (opm)
ASPHALT
CLAY (CL), yellowish brown, trace sand, gravel, and organics, low 4.0
plasticity, moist [Fill]
S0O14 54
| 5 _ 43
CLAY (CL), grayish brown, trace sand and gravel, low plasticity, moist )
[Shallow Upland Deposits]
3.3
CLAYEY SAND (SC), light brownish gray, fine- to medium-grained, 33
| 10 with gravel, dense, moist [Intermediate Upland Deposits]
4.6
4.8
-Gravelly
15 6.3
S015 4.4
\Y%
-Wet
2.1
20 GRAVELLY SAND (SPG), yellow, medium- to coarse-grained, with silt,
medium dense, wet
4.0
3.5
25 4.5
= 4.2
= 2.6
| 30 o

C-1-5




SOIL BORING LOG JBA-SWMU56.GPJ BAY WEST BORING LOG TEMPLATE.GDT 1/16/13

@Bay West ...

Telephone: 651-291-0456

Customer-Focused Environmental & Industrial Solutions Fax: 651-291-0099

TMW-06

o SOIL BORING LOG

PROJECT NO. / NAME
J110202.PA.0 / SWMUS56 Phase | RI

APPROVED BY

LOCATION
Joint Base Andrews

Camp Springs, Maryland

DRILLING CONTRACTOR
Vironex

DRILLER'S NAME
Austin Hittinger

BOREHOLE LOCATION SKETCH MAP

Z

DRILLING EQUIPMENT / METHOD
6820 Geoprobe / Direct Push Technology

SIZE / TYPE OF BIT
2 inch / 4 foot Macro-Core

START - FINISH DATE
12/5/12 - 12/5/12

LOGGED BY

SAMPLING METHOD

Paul Raymaker Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 270.89 254.89 12/5/12
© =
) Analytical 58 Headspace
Depth, Graphic . . . €6 —~ Values
ft bgs Log Visual Description simsﬁ S (opm)
ASPHALT
SILT (ML), gray, with trace sand and gravel, medium stiff, dry [Fill] 35
S002 6.9
SILTY CLAY (CL-ML), yellowish brown, very stiff, moist
5 — 2.6
3.8
SANDY SILT (MLS), gray, with clay and trace gravel, very stiff, moist
[Shallow Upland Deposits] 56
| 10 _
4.2
SILTY SAND (SM), red, fine- to medium-grained, with gravel, dense,
moist [Intermediate Upland Deposits] S003 33
15 O No Recovery
v ek ____
GRAVELLY SAND (SPG), yellow, medium- to coarse-grained, with silt,
medium dense, wet 3.8
41
20
2.0
-Lens of fine sand
4.3
SAND WITH SILT (SP-SM), yellow, fine-grained, 0.21inch lenses of B
white fine sand, medium dense, wet ml 54
= 43
| 30 o

C-1-6




SOIL BORING LOG JBA-SWMU56.GPJ BAY WEST BORING LOG TEMPLATE.GDT 1/16/13

@Bay West ...

Telephone: 651-291-0456

Customer-Focused Environmental & Industrial Solutions Fax: 651-291-0099

Page 1 of 1

BOREHOLE NO.
TMW-07

SOIL BORING LOG

PROJECT NO. / NAME
J110202.PA.0 / SWMUS56 Phase | RI

APPROVED BY

LOCATION
Joint Base Andrews

Camp Springs, Maryland

DRILLING CONTRACTOR
Vironex

DRILLER'S NAME
Austin Hittinger

BOREHOLE LOCATION SKETCH MAP

Z

DRILLING EQUIPMENT / METHOD
6820 Geoprobe / Direct Push Technology

SIZE / TYPE OF BIT
2 inch / 4 foot Macro-Core

START - FINISH DATE
12/4/12 - 12/4/12

LOGGED BY

SAMPLING METHOD

Paul Raymaker Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 270.74 256.74 12/4/12
© =
) Analytical 58 Headspace
Depth, Graphic . . . €5 — Values
ft bgs Log Visual Description simsﬁ S (opm)
ASPHALT
SILTY CLAY (CL-ML), yellowish brown, trace sand and gravel and 0.5
organics, moderate plasticity, stiff, moist [Fill]
0.7
5
SILT (ML), gray, with sand, medium stiff, moist [Shallow Upland 10
Deposits]
0.4
-Becomes gravelly
0.7
.10 Ry __
SILT SAND (SM), gray, medium- to coarse-grained, with gravel, dense,
moist [Intermediate Upland Deposits] 07
SAND (SP), yellowish brown, medium-grained, with gravel and trace S001 17
silt, medium dense, moist '
Y
-Wet
15 O No Recovery
-Grades to coarse-grained sand
2.0
O No Recovery
20
-Grades to fine-grained sand
27
No Recovery
25
= 2.6
| 30 o

C-1-7




SOIL BORING LOG JBA-SWMU56.GPJ BAY WEST BORING LOG TEMPLATE.GDT 1/16/13

@Bay West ...

) ] . Telephone: 651-291-0456
Customer-Focused Environmental & Industrial Solutions Fax: 651-291-0099

TMW-08

o SOIL BORING LOG

BOREHOLE LOCATION SKETCH MAP

Z

PROJECT NO. / NAME
J110202.PA.0 / SWMUS56 Phase | RI

LOCATION
Joint Base Andrews

APPROVED BY

Camp Springs, Maryland

DRILLING CONTRACTOR
Vironex

DRILLER'S NAME
Austin Hittinger

DRILLING EQUIPMENT / METHOD
6820 Geoprobe / Direct Push Technology

SIZE / TYPE OF BIT
2 inch / 4 foot Macro-Core

START - FINISH DATE
12/5/12 - 12/5/12

LOGGED BY

SAMPLING METHOD

Paul Raymaker Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 268.86 254.86 12/5/12
© =
) Analytical 58 Headspace
Depth, Graphic . . . €5 — Values
ft bgs Log Visual Description simsﬁ S (opm)
ASPHALT
CLAY (CL), dark yellowish brown, with trace sand and gravel, stiff, 21
moist [Fill]
1.5
| S _ _ 0.9
CLAY (CL), grayish brown, with sand, trace gravel, stiff, moist [Shallow
Upland Deposits] O No recovery
GRAVELLY SAND (SPG), yellow, medium-grained, with silt, dense, 08
10 moist [Intermediate Upland Deposits] '
O No recovery
SAND WITH SILT (SP-SM), yellow, medium-grained, with gravel,
medium dense, moist S004 1.2
Y
-Color change to brownish yellow, wet
15 _ 15
-Color change to yellow
1.8
1.3
20 el _
SAND WITH SILT (SP-SM), yellow, fine-grained, medium dense, wet
1.1
1.4
25 — 1.1
BN
210
30 _ B
CLAY (CL), dark greenish gray, trace sand, medium stiff, moderate
plasticity, moist [Calvert Formation]

C-1-8




SOIL BORING LOG JBA-SWMU56.GPJ BAY WEST BORING LOG TEMPLATE.GDT 1/16/13

Bay West, Inc
5 Empire Drive
St. Paul, MN 55103

©Bay West

Customer-Focused Environmental & Industrial Solutions Fax: 651-291-0099

Page 1 of 1

BOREHOLE NO.
TMW-09

Telephone: 651-291-0456

SOIL BORING LOG

PROJECT NO. / NAME
J110202.PA.0 / SWMUS56 Phase | RI

APPROVED BY

LOCATION
Joint Base Andrews

Camp Springs, Maryland

DRILLING CONTRACTOR
Vironex

DRILLER'S NAME
Austin Hittinger

BOREHOLE LOCATION SKETCH MAP

Z

DRILLING EQUIPMENT / METHOD
6820 Geoprobe / Direct Push Technology

SIZE / TYPE OF BIT
2 inch / 4 foot Macro-Core

START - FINISH DATE
12/6/12 - 12/6/12

LOGGED BY

SAMPLING METHOD

Paul Raymaker Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 269.47 253.47 12/6/12
© =
) Analytical 58 Headspace
Depth, Graphic . . . €6 —~ Values
ft bgs Log Visual Description simsﬁ S (opm)
ASPHALT
SILTY CLAY (CL-ML), grayish brown, with gravel and sand, trace 2.3
organics, low plasticity, moderately stiff, moist [Fill]
3.6
5
CLAY (CL), brown, medium plasticity, soft, moist [Shallow Upland 36
Deposits]
-Color change to grayish brown, trace sand 29
-Increasing sand content 28
.10 g4 ______
CLAYEY SAND (SC), grayish brown, fine-grained, trace gravel, dense,
moist [Intermediate Upland Deposits] 10
-Increasing gravel
25
GRAVELLY SAND (SPG), pale brown, fine- to medium-grained, with
| 15 clay, dense, moist o SO10 36
Y
-Grades to medium- to coarse-grained sand, wet
3.4
. 3.7
2 -Color change to brownish yellow
3.7
0.8
SAND WITH SILT (SP-SM), brownish yellow, fine-grained, medium
25 dense, wet — 1.5
= 2.0
= 2.3
| 30 e o

C-1-9




Remedial Investigation at SWMU 56
Performance-Based Restoration
Joint Base Andrews Naval Air Facility Washington, Maryland

Appendix C-2

Soil Sample Collection Forms

Contract W9128F-13-D-0002, DO #0004 BWJ140588



SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

smeName. S AUSE - :)'6 A prosECTNO._J /02, Ay O
SAMPLENO. Sty §<%e = I} ~ SO 05 BORINGNO. Tttt &

DATE/TIME COLLECTED: 12/ /o (& O O PERSONNEL / / K . \/ym/—a/’-“
SAMPLE METHOD / DEPTH: Crly, / /7 -/ L A tone

SAMPLE MEDIA: ~~SOILY 7 SEDIMENT SLUDGE ¢

SAMPLE QA SPLIT: YES fa7o)) SPLIT SAMPLE NO. wﬁ%

SAMPLE QC DUPLICATE: IS NO DUPLICATE SAMPLE NO. Sfune S ~Tots e - S0 £ €2

MS/MSD REQUESTED: YES I @ o e

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container Preservative Analysis Requested
< y;/ Yz Tor Jg./%/; ’ - z}, PLB MY Pes b, peer<l §
A YoM X WEep, Y DI
Uy Ypml vOA MEoR éwﬁ f’”)

OVA MEASUREMENTS

Background _0, CJ

Breathing zone

Boring

Headspace W

SAMPLE DESCRIPTEON

DEPTI: jz -'/J'(_ _ DESCRIPTION: @m\; q’ rzw‘/éb C[e __j-_,!
- M{C o

GI*NFRAI COMME
b g’}%h”ﬂ;{ cn.oﬂ} tl?)ﬁ*j /bmqmj jft’(‘/’/_ _rzﬁﬁ_z_ﬁg_h,;. L :}Jmf
i%‘fd foc e ‘“M—w 2= LY o caflfel oSditbne ]

Garkaird
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SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME: “56,4 — St & S PROJECTNO. I Mo 2oz i ©
SAMPLENO.  Siumes§le— "}"@w Lﬁ oL BORINGNO._ T 4e &

DATE/TIME COLLECTED: PERSONNEL: g«,.., !/ K. ) o ko™
SAMPLE METHOD / DEPTH: ] Ao stfa ez
SAMPLE MEDIA: SEDIMENT SLUDGE

SAMPLE QA SPLIT: YES o SPLITSAMPLENO. A4

SAMPLE QC DUPLICATE: YES NO DUPLICATE SAMPLENO. /-

MS/MSD REQUESTED: YES

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container Preservative Analysis Requested

¥ Yep VOR My Do 08, PN Feg: sk, Hesly
Sk Ymt |OA Cxr PL, v MpoH d@u
K YOwt VOA 2r HEY ﬁ:ﬁc)__.__.E
OVA MEASUREMENTS
Background 7@7 -
Breathing zone o
Boring -
Headspace ,21*{;2- .

SAMPLE DESCRIPTION

DEPTH: ;:j/ DESCRIPTION: , Zrz Al( é/’f‘\rt C/ﬁ'—u/ w,{g é‘-ﬂ‘fél am aﬂ

GENE ﬁL COMMENT, S

B2E S ngeoLj WINUT /a8 ﬂm_ﬁu%_e_ yﬁ@f S

C-2-2



SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION
srreNaME: CY P A - Swmus@ proJECTNO.  THloroe, PA. ©
SAMPLENO, Stomu 5¢-THL 0D ~S6 0OF BORINGNO. T otteer © X
DATE/TIME COLLECTED: / 2./; e PERSONNEL: ,e { & oypte g
SAMPLE METHOD / DEPTH: R M A,
SAMPLE MEDIA: D SLUDGE . /
SAMPLE QA SPLIT: 0 SPLIT SAMPLENO, /A
SAMPLE QC DUPLICATE: YES NO DUPLICATE SAMPLE NC. A
MS/MSD REQUESTED; YES NQ
SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS
Sample Container Preservative Analysis Requested
Y Yy e .7 Dgg ﬁﬁjle% , der
,%_’LM— o LAY OL, Ix MBoH -
L ¥ qom /[ Lo 4 Aol , b"ﬂ 0
OVA MEASUREMENTS
Backgrourl D
Breathing zene _ o
Boring e
Headspace 7{17‘{ _

SAMPLE DESCRIPTION

DEPTH: Q_ [ DESCRIPTION: j!/éw)tt Qruv/! C {‘V e / et el __Q,.‘__, ,/ e/
- ul_Qs_; ‘m&#ﬁ%ﬁ ﬂL#/ L2 Y i

C-2-3 ‘



SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME: < 644' - Sty $& PROJECTNO. ) // pzO02., $74 ©
SAMPLENO.  Slumiy § & - TN ~ S& o9 _ BORINGNO. _Toftew o3, -
DATE/TIME COLLECTED; Bri 2(2 |{UF PERSONNEL:_@---/ K 2)"“'\‘}-‘“'
SAMPLEMETHOD/DEPTH: 7] lo-/2  Bestindn Alafa ey
SAMPLE MEDIA: SEDJMENT SLUDGE

SAMPLE QA SPLIT; TEs 0 SPLIT SAMPLE NO. NA

SAMPLE QC DUPLICATE: YES NO DUPLICATE SAMPLE NO, N&

MS/MSD REQUESTED: YES NO

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container Preservative Analvsis Requested
_‘[ X bz Fers /M"’L DRO, Ak, te8, fost, Kb, Mepely
y j 1/ ISR,

g+ VoAs Yoai 2% 0L Ix MEOH yees ~
QR bom tof 3 X Hgok Lo o
OVA MEASUREMENTS
Background __7 0 _
Breathing zone - -
Boring L -
Headspace Y ! _
SAMPLE DESCRIPTION

DEPTH: fgj' . DESCRIPTION: ﬂ-é 8ar1 Gr-wﬁ{ YL Semef </ C@%U@

7 {
o _ Mdst , , ] -

GENERAL COMMENTS

C-2-4
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SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION
~ .
SITE NAME: )T}?Q h’ \Q,{/(,/W (e S rrotECTNO. N )/ OR 02, e &
3 = L=
SAMPLENO. GGG -~ JMbo 2 30 /) BORINGNO.  Jit1deic) 3 o
DATE/TIME COLLECTED: S22 ﬁs P PERSONNEL: :
SAMPLE METHOD / DEPTH: ‘%;
SAMPLE MEDIA; m SEDIMENT SLUDGE
SAMPLE QA SPLIT: = ES SPLIT SAMPLE NO.
SAMPLE QC DUPLICATE: YES NO DUPLICATE SAMPLE NO.

MS/MSD REQUESTED: YES

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sam le Container 4 Presgrvative Analysis Requested

27 bore g9, | LAY o frd, prssy
ﬁ; ¥ ‘/ﬂm./b{f) - A P, Ixgreay /
D m«./;_&@zt_ _&&Méo_fL_. (;ﬁe:; - |
OVA MEASUREMENTS
Background ii 3
Breathing zone -
Boring o
Headspace _;R _::3_
SAMPLF. DESCRIPTION

DEPTH: i ""[éi DESCRIPTION: _ {gre. 5L &M §my-¢/[/ M od A CerSq
ol */L(@/ nde, sroisU™
- =~ ﬁf) M

GENERAL COMMENTS

C-2-5



SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME: &wﬁzt 4 !'S éa - Tg /‘IL

SAMPLE NO. _Szf/mg.,.e‘ﬁw "FMW 03 M;LL;

PROJECT NO. %{/gz&g, Y2

BORINGNO.  Trar &0}

DATE/TIME COLLECTED: PERSONNEL: / g’; R Ive
SAMPLE METHOD / DEPTH: P &5 ,{/..-,ZM%L
SAMPLE MEDIA: SEDIMENT SLUDGE

SAMPLE QA SPLIT: SPLITSAMPLENO.

SAMPLE QC DUPLICATE: YES { No DUPLICATE SAMPLENO.,  &/A .

MS/MSD REQUESTED: YES NO

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sam le C011Fainer Preservative Analysis Reguested
he Yoz Jer e Do gCBedl ot bl
PO V0 Qv PDF, Ixalfoi Ve
N Yo S OK BNV 7P Y S Re21/8
OVA MEASUREMENTS

Background . d’? 6 _

Breathing zone

Boiing -
Headspace . J L7_ _
SAMPLE DESCRIPTION
DEFTH: 31 - ” _ DESCRIPTION: %’/é&dgtt @{wa‘) 04. / 4.,/ 7(” e« S&k ,il
o _ﬁ’;gg/ WJL.SJ—’
GENERAL COMMENTS

C-2-6
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SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION
SITENAME: Sy 4 imus& JBA PROJECTNO. Y /.02, VA O
SAMPLENO.  SiuMust - Ttrvo9— Sol3 BORINGNO.  J/#n/e&’ Y€ -
DATE/TIME COLLECTED: /2 / /L 2 Ifos” PERSONNEL: ﬂ / k NS Lf
SAMPLE METHOD / DEPTH: Ly~/¢ Pl pMelire
SAMPLE MEDIA: SEDIMEN T SLUDGE "'(74
SAMPLE QA SPLIT: YES SPLIT SAMPLENO. N A
SAMPLE QC DUPLICATE: YES /N0 DUPLICATESAMPLENO. W%
MS/MSD REQUESTED: YES [ N
N
SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS
Sample Container Preservative Analysis Requested
Yy toz 3er Moy Dge é.cfta,ﬂﬂmf, S, Mot
3y Ol _YOA . 2% OF, /x ywoit
R L Yol VOA d % 2pfot ‘:'KQ

OVA MEASUREMENTS

Background ﬁ O

Breathing zone

Boring

Headspace j z"_g;

SAMPLE DESCRIPTION

DEPTH: lﬁ/&z DESCRIPTION: %fmnz,é i }{,/é’jw Moo Q,.ﬂ «, /5, /4
— PN _5414&;_(;_516{ dese., o5k :

GENERAL COMMENTS

C-2-7



SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION
SITE NAME: &_..)Mu&?ﬁ;; wr ”T/ M— PROJECT NO, \‘j~//6203¢f)v O

v ST
SAMPLE NO. __@Q}ML{ Bl Totty09 -S5O /¢y BORING NO. _TM&LJCQ_"
DATE/TIME COJLLECTED: / 'Z/ Z(f ét) (20 PERSONNEL: 2 Hae
SAMPLE METHOD / DEPTH: Smx & o7 - 4/ 2T Az nﬁ: /
SAMPLE MEDIA: FATAEN SEDIMENT SLUDGE
SAMPLE QA SPLIT: YES A0 SPLIT SAMPLE NO. Ah
SAMPLE QC DUPLICATE: YES @ DUPLICATE SAMPLENO. €4
M$/MSD REQUESTED: YES

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sampleg 7nta1ne1T /z/ Preservative Anal slsl; uested Zj
U 7oy THE Lot EHRA, L Fegh b~
Sy 0wl Lok DXOE, |Kupok / i
2K foml yoA > MECH Gv:co

OVA MEASUREMENTS

Buckground . 07
Breathing zone _

Boring . -
Headspace _&&t{__ [

SAMPLE DESCRIPTION

DEPTH; "( _ DESCRIPTION: ‘)/Z/é_m&)q m/ﬂw/’) CI»:.V w/fr»;&g 5WJ
Geestl G Sup g

GENERAL COMMENTS

C-2-8



SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITENAME:  XMAUSE - 7] 6 A PROJECT NO. =S AL Fho

SAMPLENO. MUl ~ Tty - <50 gf 5 BORING NO._ 73zt G

DATE/TIME COLLECTED: E[ﬁ://g, @ “';m /2 SO porsonner . { A iﬂck"f
‘ng Lo toweny

SAMPLE METHOD / DEPTH: w N

SAMPLE MEDIA:* OIL SEDIMENT SLUDGE

SAMPLE QA SPLIT: YES @ SPLIT SAMPLE NO, _N I”)’
SAMPLE QC DUPLICATE: YES DUPLICATE SAMPLE NO. N ]S\

MS/MSD REQUESTED: NO

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sampie Container /0 Preservative Analysis Requested

I - DR, PJci, CA, et Lod, Llaf~(,
;‘%"L ol o CxXDE_2r Meok Wz s 7
Your/ VO A t’c’»&ﬁtgﬁ_ GO

OYA MEASUREMENTS

Background ) 07 _
Breathing zone -
Boring _ -
Headspace _ 5/‘ 77 _

SAMPLE DESCRIPTION

peern: (6~ ~/Y  DESCRIPTION: gmﬁq)/, e ?5 (;»rgye%f Cé}&f e,

GENERAL COMMENTS
’/ﬁ/ _ o / (fi}bj VA, < c,é& vy 20 fin
4Jﬁm¢gidf_ceef ﬁ% o [ﬂ ﬁ W j‘l’_han @"7’ L .

cent 129— —o_csfect ¢ | AT

C-2-9



SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION
SITE NAME: - S¢ymus PROJECT NO. AZ//& 2 o)
SAMPLENO.  Symit St ~ Dy pl SO ‘l o BORINGNO.  FHeswCs

DATE/TIME COLLECTED: /Zﬁz[; z2- @NK35 PERSONNEL: f.g,_/ gf_%i sze {c </
SAMPLE METHOD / DEPTH: . 9(b ~&f [ by _
SAMPLE MEDIA: (sow SEngNT SLUDGE

SAMPLE QA SPLIT: YES SPLIT SAMPLE NO. A l{
SAMPLE QC DUPLICATE: YES NO DUPLICATE SAMPLE NO. ._ﬁ
MS/MSD REQUESTED: YES NO ///

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container Preservative Analvsis Requested é
K Jom 2™ Mone Oro 2c8, £44, /741 v
POl o4 L/@ZL&!{ RY77 = Eﬂ - é
Q‘LVM_ZJt 2ot RO
OVA MEASUREMENTS

Background _ é._o; —

Breathing zone

Boring

Headspace 7 é- ‘),}{ﬂ"ﬂ

SAMPLE DESCRIPTION

pertH: 2= L+ pEscrpTION: ér‘MQ/LMJIL Aa_.,, S e prace S. 5_4
. (/-.,/ RsLJé’fd—_L[ ﬂfoui,  pref e SALCL

C-2-10



SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION WY @4 |
SITE NAME: Tﬁ ;4 'Sz‘*ﬁ 7t PROIECTNO. Y Y020z

SAMPLENO,  SWMUST - Taso © - Soo 3 _ BORINGNO. T2 &0,
DATE/TIME COLLECTED: 2/ e // hY 5 PERSONNEL; / / NG k.\,
SAMPLE METHOD / DEPTH: r¢6 (b2 Hoots Alotony
SAMPLE MEDIA; SEDIMENT SLUDGE

SAMPLE QA SPLIT: SPLIT SAMPLE NO,

SAMPLE QC DUPLICATE: YES DUPLICATE SAMPLE NO. 4(4 4

MS/MSD REQUESTED: YES

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container Preservative Analysis Requested
Yt Yy Aer  Mme ﬂé%‘,ﬂd/iﬁw, ML
3 4Om L0 _2¥ I/_[focs# zd;
DX 10m] VoA __AYumEol RO

OVA MEASUREMENTS

Background Q« L'L Y
Breathing zone
Boring

Headspace j. \l o

SAMPLE DESCRIPTION

DEPTH: / P J DESCRIPTION: u CZ 5 yK 7/ LS/«, Fime B fb p«ém «.S;-A-Q/
with ;LM/ Pense, MorsH;-

C-2-11



SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME: ) !5 J: ,S (MU S & PROTECT NO. &o@z /A, o)

saMpLENO.  CtuddwS6 — Tamwa 7 - So Ol BORINGNG.  Tpe O R

DATE/TIME COLLECTED: {7 / 7, // zZ C ogso PERSONNEL: ( Er

SAMPLE METHOD /DEPTH. et by /Y7 reih Mefontoy

SAMPLE MEDIA: SEDIMENT SLUDGE 4 a

SAMPLE QA SPLIT: YES SPLIT SAMPLENO, A i

SAMPLE QC DUPLICATE: YES ' DUPLICATE SAMPLE NO. AA

MS/MSD REQUESTED; YES 1

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS ’
Sample Container Preservative & Analysis Requested

Y Yor s Mg DFO _pebs Pa#, Pens xM mg,l

Sx YoA {eme _2X0F , /< Aol _[LOC §
2 VO# Geme Jmm
OVA MEASUREMENTS *
Background 70, >

Breathing zone

Boring ) 7t 7
Headspace . 11—7 L

SAMPLE DESCRIPTION

DEPTH. |2~ =/4 _ DESCRIPTION: Jlﬁ‘d’ aé\ g C Ctar ) .a,w, MLV_LL‘I_
%r-we/ frace G ,LA" /_Wd.r_if'

GENERAL COMMENTS

C-2-12



SOIL SAMPLF. COLLECTION FIELD SHEET

GENERAL INFORMATION
SITE NAME; VA - Swme <@ PROJECT NO. J}/a‘zoz. 2. O
SAMPLENO.  Stwaru$¢ - Tinrew o8 « S_cul? BORING NO. __ Zett 620 g

DATE/TIME COLLECTED: @ /vy PERSONNEL:

SAMPLE METHOD / DEPTH: ra

SAMPLE MEDIA:; SEDIMENT  SLUDGE

SAMPLE QA SPLIT: YES SPLIT SAMPLE NO.

SAMPLE QC DUPLICATE: YES DUPLICATE SAMPLE NO. gi

MS/MSD REQUESTED: YES

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container Preservative Analysis Requested

Yyt o M [L, PL8, b, Ces) fock, Mes ol
3y Yom! o4 _ix Meok, I x DL _Vocs -
Qe Yont g Ak MFa G to

OVA MEASUREMENTS

Background . 7@07 S
Breathing zone

Boring

Headspace _ t;_ —

SAMPLE DESCRIPTION

DEPTH: [Z_ /4 pescripmion: #ﬁdlﬂ"' e S‘_ ,,_g/ " laue L M -czdmg
S wm e

GFNERAL COMMENTS

— aoénmeeﬂe ﬂw@;g%@‘l*_ ____ O fh/ ‘Lﬂfij _ 4&50‘& J_

‘ 3 AL 7 20 se] Br s Cs ?/6(0 reflec ﬁ-j
. t*" G('jc"l& Borrnn. Sool for ottar _aneletes tHhwtese 0 %04 S
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SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

smpname: . O P A - Seopru sé PROJECTNO. (J/ /0202 ?A. O
SAMPLENO,  Stum M &6 ~ T o93-3&8] O BORINGNO. Jot&rO 9

DATE/TIME COLLECTED: }2-/6 // .L /D /¢ 30 PERSONNEL: E,.. / evores Bl
SAMPLE METHOD / DEPTH: Grsy / A

SAMPLE MEDIA: é@ SED NTY SLUDGE ) y
SAMPLE QA SPLIT: YES SPLIT SAMPLENO. £ J )

SAMPLE QC DUPLICATE: YES NO DUPLICATE SAMPLENO.  N#&

MS/MSD REQUESTED: YES v

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Confainer Preservative Analysis Requested
H Yoz ow Ao QﬁO,ﬂ_FZAMﬁ‘M rerd
S« ‘/Jn-f oA e DI:, 1% MEOL Vecs
YO/ VOA AKX MEM 6o
OVA MEASUREMENTS
Background D
Breathing zone .
Boring B
Headspace _?, )

SAMPLE DESCRIPTION

DEPTH: Y- (A DESCRIPTION; P/, lawn ( /‘sﬂrv :IWG// ‘;}' F - Sﬂsl

GENERA L COMMENTS
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SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME: Cﬂwmu Sl prOTECTNO, J V0202

SAMPLE NO. SwMib -58¢ | BORINGNO, ‘S0

DATE/TIME COLLECTED: \Zfo2/iz | s pERSONNEL:  Pain( Raymal ey
! []

SAMPLE METHOD / DEPTH: e Ve (-2  Apacada )

SAMPLE MEDIA: 03}] SEDJMENT SLUDGE ' l v

SAMPLE QA SPLIT. § NO SPLITSAMPLENO.  mJA

SAMPLE QC DUPLICATE: YES NO DUPLICATE SAMPLENO. L,

MS/MSD REQUESTED: YES | NO

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container Preservative Analysis Requested
L~ 402 _ none posticides

(- 4y7 L herbicides

OVA MEASUREMENTS

Background ,,,,fﬁ%

Breathing zone
Boring

Headspace \ _ B b

SAMPLE DESCRIPTION

DEPTH: |~7 DESCRIPTION: 5§ l‘L _()kmr £ {ﬁ){ @;ff&h brew o, A 4. Sh fe ovsh
- ) i f

GENERAIL COMMENTS
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SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME: SwWwmu g, PROJECTNO. I {10702

SAMPLE NO. SwMd Sb-5607- ) BORINGNO. _ 3EOZ.

DATE/TIME COLLECTED: 2loshz. | w20 PERSONNEL: Za (7.4
SAMPLE METHOD / DEPTH: Wac code | (-1 ' a_pMalan
SAMPLE MEDIA: Py I SEDIMENT SLUDGE

SAMPLE QA SPLIT: f SPLIT SAMPLE NO. NA

SAMPLE QC DUPLICATE: . DUPLICATE SAMPLE NO. ¥

M$/MSD REQUESTED: YES N

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container Preservative Analysis Requested
\ Aoz nwe _pesticides.
\ 407 . o L , " hevbipdes.
_ _ I _ _ _
OVA MEASUREMENTS
Background ) O_ _
Breathing zone _ )
Boring -
Headspace o 7&;5. -
SAMPLE DESCRIPTION

pepTH: =2, DESCRIPTION: O{m\{w St [ \{'6" U\NlSh b {)N?\Klo ‘{’K"S/}Z\ W' Av .we,[/
_ pned, [:L%Sé i b oAu/ o

GENERAL COMMENTS
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SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME: CwWMi Sp prosectro. 1102072~

SAMPLE NO. &w MUSk ~5sB0% BORING NO. SB() )

DATE/TIME COLLECTED: !7,’9‘27 (2. f 104 PERSONNEL: ter
SAMPLE METHOD / DEPTH; R g L~ &j mﬁﬁj ldin.
SAMPLE MEDIA: M Oll, SEDIMENT SLUDGE a a1
SAMPLE QA SPLIT: TS SPLIT SAMPLENO. WA

SAMPLE QC DUPLICATE; YES DUPLICATE SAMPLE NO. )

MS/MSD REQUESTED: YES

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container ' Preservative Analysis Requested
_ _4n. . vwe — peshades
| -4oz. { _ WexbuddeS
OVA MEASUREMENTS
Background _ 0

Breathing zone

Boring

Headspace 7 h%, ;

SAMPLE DESCRIPTION

DEPTH: |-l DESCRIPTION: 5@(\7;(&L (}ﬂ Sgn \or«wﬂ {U‘{P.SI‘B_’(,
- oot A_y -

GENERAL COMMENTS
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SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME: Sl Se
SAMPLE NO. SWMu S, - SB04

DATE/TIME COLLECTED: 17,(02 :b*z. { Jib0
SAMPLE METHOD / DEPTH; maratore. f1-7.

proJECTNO, <M {10202
BORINGNO. S B4

PERSONNEL; P(Ml Ma g
— fondnd 4. ﬁ&[@m

SAMPLE MEDIA: G SEDIMENT SLUDGE f‘%
SAMPLE QA SPLIT: YES 0 SPLITSAMPLENO. _ NA

SAMPLE QC DUPLICATE: YES NO DUPLICATE SAMPLE NO. Y

MS/MSD REQUESTED: YES NO

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container Proservative
|~ 40Z. hope
=40, ,_ . v

Analysis Requested
pesticivles
_ heabicides

OVA MEASUREMENTS

Background . 07 .
Breathing zone -
Boring —_—
Headspace . lr#ﬂ

SAMPLE DESCRIPTION

DEPTH: ‘Jg-’:({g, DESCRIPTION: p\\*\\[ fune, Stk \N[ qw\df,l U\rﬂfmic.ﬁ j B lowish
- bmma UQ‘LL/}\ [oom “

B -2 Md\,pcmx; quMSngume o EE[@,J_'JV\ >bﬁr

L JHFML

GENERAL COMMENTS
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Remedial Investigation at SWMU 56
Performance-Based Restoration
Joint Base Andrews Naval Air Facility Washington, Maryland

Appendix C-3

Groundwater Sampling Forms

Contract W9128F-13-D-0002, DO #0004 BWJ140588



WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION
- - Stumise oo T 022, oAy
~GWOE™
SAMPLENO. SUAAUSC — Tigdo | G- WELLNO._ TA7 /¢ )
et
DATE/TIME COLLECTED PERSONNEL A / Iy
SAMPLE METHOD ‘ W‘kﬁ’”
SAMPLE MEDIA: szun Surface Water
SAMPLE QA SPLIT: YRS A sersampiENo, N .
SAMPLE QC DUPLICATE; CIED NG DUPLICATE SAMPLE NO. Ste/#lia 5@ ~ Talédd] - GLaOE
MS/MSD REQUESTED YES C N@ BLE0

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container Preservative
3w J

L“E! );_‘E_Q;:%L?L,f ljfj{@%M

WELL PURGING DATA
Date /24 /* = o well Depth (. BTOC) ﬁ?ﬁi o
Time Staried Q E Q - Depth to Water (ft BTOC) i\J h~ -
Time Comploted 0540 Water Column Length \
Hnu Measurements Volume of Water in Woll (gal) ‘
Background *Nﬁ' - Casing Volumes to Purge
Breathing Zone _ - Minimum to Purge (gal) .
Well Head B 7 o Actual Purge (ga])_x -

FIELD MEASUREMENTS

Time Amount pH Temperature  Conductivity Dissolved ORP Turbidity
Purged (gal) B > (nS/em)  Oxygen(mgl)  (mV) ~ {(NTU's)

gL [S23] | L [333.
lleaL |Gtz (PR

_ &
ML xS ,, 56,0
WL 4.7

_ L 1 (5.
Taze [ A || | 1,4
FIELD BQUIPMENT AND CALIBRATION
Modei Calibration

Water |evel Probe _ tv A . 3 . ) . —_
Water Quality Meter B !2 Sﬁ WZ ) / 2—@) _

GENERAQL'COMMENTS Z
Ly, FAN s AP b - )
~ ] %@I;c_ta_smng_ ﬁ/fggog‘éaﬁ:

»WW'W;@M(WL/MM‘ —
T Sample oflechm by 200 MY/,

w




WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION
SITENAME __\BA P B/ Suumu - S PROJECTNO, Tt~ © o
i
SAMPLENO. _SWMU 5% ~ TMWA, -G08 weLLNo. S Ho20R - PA.0
DATE/TIME COLLECTED Soeein/ 1410 PERSONNEL A M
SAMPLE METHOD — Poridalive, / Otk
SAMPLE MEDIA: @ﬁ@ Surface Water
SAMPLE QA SPLIT: O SPLIT SAMPLE NO, A
SAMPLE QC DUPLICATE: YES : DUPLICATE SAMPLE NO. ANA-.
MS/MSD REQUESTED YES o
SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS
Sample Container Preservative Analysis Requested
b~Yomi DA Hol I/Oof / / ro
. Ha0
Ao ] i Alare! J é#;f:ﬂ“
WELL PURGING DATA
Date 2 / 051172 Well Depth (f. BTOC) ‘% §
Time Started nz,n Depth to Water (it BTOC) N B
Time Completed ilf 10 Water Column Length
Hnu Measurements Volume of Water in Well (gal) o
Background A /,Q Casing Volumes to Purge ) o
Rreathing Zone | Minimum to Purge (gal)
Well Head &L’, Actual Purge {gal) \‘ ’
FIELD MEASUREMENTS
Time Amount pH Temperature  Conductivity Dissolved ORP Turbidity
_ Purged (gai} ccy (mS/em}  Onygen (mg/L) mV)  (NTUs)
B9~ 1400 | O57L | remsed dosivy derelpmeny Sty |
0agL | remored for” pradiary Lmlow/ )
{00 | 5433 033,35
FYELD EQUIPMENT AND CALIBRATION
Model Calibration
Water Level Probe ) o
Water Quality Meter (ST (o 7 W t%ﬂl&:/ -
('LN ERAL COMMENTS
@wr I\e(/hw?,@, v % ﬁ Qm u-!ewln PMW
_dabhfe 4 UHlume for &T: ]

_@JMP oy oy Sefrinve
“ubing fatake ot 29 bys
T Sempte colleedim  rade ~g g @



WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME \’Tﬁ A- - 5 ()J/}'? TN & q@ROJECT NO. AJI /_Q&QZ_J? A_L_O
&

SAMPLENO. S, ~ T (2 - £of ) / weLLNo. MW 3

DATE/TIME COLLECTED [ 2 /¢, //dx /,L‘J 460 PERSONNEL .Mty 1

SAMPLE METHOD o [t/ Casader i

SAMPLE MEDIA: @;@ Surface Water

SAMPLE QA SPLIT: VES o spursampLeno,  AF

SAMPLE QC DUPLICATE: YES NO DUPLICATE SAMPLE NO. Py

MS/MSD REQUESTED YES NO o

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container Preservative Analysis Requested
1O x ) Apbtt _%u— ko, ik, 13y
/éz ,x_% /go’dmf Q@ﬁ Ml G—rzdﬁﬂ% 2 / //V»}
FR'4 0 ! Foly ﬂ/f/()f _;ﬂ/fﬁ/j

Fdd

WELL PURGING DATA
M\-

Date /. 2@ Ve Well Depth (f. BTOC) _iﬂ“"—‘" 28
Time Started Qs Depth to Water (t BTOC) N A~
Time Completed 2950 Water Column Length
Hau Measurements Volume of Water in Wetl (gal)

Bagicground A ) A Casing Volumes to Purge

Breathing Zone ] Minimum to Purge (gal)

Well Head “i- Vi Actual Purge (gal) “L-

FIELD MEASUREMENTS

Time Amount pH Temperature  Conductivity Dissolved ORP Turbidity
Purged (gaL}L (°C) (nS/em)  Oxygen(mg/L)  (mV} (NTU's)
08957 &~ Gl SN
Q900 1.5 | 5.k Pecduted |ratee oo b/min 29,3
ofa0 | W37 5,09 livaivered| rak. Sobmi/miae] (10 ©
9930 | 105" | 5 0p 8,3
0947 (4.0 |510% | o 9.0_|

FIELD EQUIPMENT AND CALIBRATION

Model Calibration
Water Level Probe A///Q} . R
Water Quality Meter NV T 6878 V2. / 2%; // 7
— Ko

GENERAL COMMENTS .
BVt @ oo ul faie , )

~Mbing fntake @ 26'bgs
*f;ﬂmp{"f“f wﬂt"&*ﬁm rafe Soo W-/w\-..»q
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WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITENAMB EE A -t WiuSte (0 pPRoiECTNO. T ) 0202 PA D
SAMPLENO. . ML{J’;@“‘ T’/nw{‘)q - C:f(/\} 7 WELLNO, g &f
DATE/TIME COLLECTED /2 /@//& / s~

PERSONNEL Y1 an I
SAMPLE METHOD EEZ’VSMU‘% / Ceandey s '
SAMPLE MEDIA: ¢ Groundwgt Surface Water
u—ﬂ—"‘ I
SAMPLE QA SPLIT YES MO~ SPLIT SAMPLE NO. ////51'
SAMPLE QC DUPLICATE: YES NO DUPLICATE SAMPLENO. /7).~
MS/MSD REQUESTED YES NGO . T

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container ) Preservative Analysis Requested
DAL Ambar e Q@%ﬁ;@bﬁé
2¢5%

- ) Yol e “Hct i
o — Y

7/;544@&.% 77
WELL FURGING DATA
A
Date / 5/,4 /) 7 Well Depth (1L, BTOC) jo
Time Started Q 4 3 Depth to Water (ft BTOC) MA
Time Completed TPy Water Column Length
oy T

Hiu Measurements Yolume of Water in Well {gal}

Background A [ _A. Casing Volumnes to Purge

Breathing Zone Minimum to Purge {gal}

Well Head LY Actual Purge (gal)
FIELD MEASUREMENTS
Time Amount pH Temperature  Conductivity Dissolved ORP Turbidity
Purged (paky L (°C) (mS/em) Oxygen (mg/l.) (mV) (NTU's)
‘Qﬁﬁw.z; ,.,6_.1 D g)” ‘SJ\ ?)tlt:?w 9\
o Wel | In0 593 . S O SRR N~ - 11 3
NodB | xS AE= redocedt g _’C)OML/MiW 13,9
Wio | 150 | .9k 7.4
. -
I A B B, P (7 0:5 |

FIELD BQUIPMENT AND CALIBRATION
Model
Ny o
KL 6920V
GENERALL COMMENTS

Water I.cvel Probe
Water Quality Meter

Calibration

] z/f:’//z .

Skl ded, 6 Syl [

~Hubian Tatge @ 28 egs

‘“gmw\p\g cllechim  rake @ fov WL[mm
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WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

senavE AL - Sy L S pROJECTNO. \ SOz, #A4. O
SAMPLENO. SCuMl Ut s G- T 205 - 6{J O i ‘WELL NO.  Stvsite dte™ Tt

DATE/TIME COLLECTED Z&/ ,}@ @ /5 } &) . PERSONNEL m sndi g 2 ﬁ A
SAMPLE METHOD _Pm:‘ S‘blH‘LC FL“,,L ‘Lmr (,blg 'LM*‘ ‘/Wm

SAMPLE MEDIA: Wﬂfﬁ Surface Water J
SAMPLE QA SPLIT: YES SPLIT SAMPLE NO. h
SAMPLE QC DUPLICATE; YES DUPLICATE SAMPLE NO. A
MS/MSD REQUESTED YES

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container Preservative Analysis Requested

D - (L amm mm, Pk, th pesk. he 5 , PEO
- . lasic tFN 3 _ﬁ-a, s
WELL PURGING DATA
Date 11[04 { (135D o Well Depth (ft. BTOC) 3 Of £a <
Time Started Depth to Water (ft B1TOC)
Time Completed 1 B0 Water Column Length
Hnu Measurements Volume of Water in Well (gal)
Background _N A i Casing Volumes to Purge
Breathing Zone - : ] Minimum to Purge {gal) .
Well Head o 5 o Actual Purge (gal)
FIELD MEASUREMENTS
Time Amount pH Temperature  Condugtivity Dissolved ORP Turbidity
_ Purged (?f_]_)L— _ LY {mS8/em)  Oxygen (mg/L) (mV) ) (NTI__J’S)
/320 27

M4eh [472.% | 4a¢ 280
_\%:0&' 4,5 | A3Y 7249

LJ%“: 525 | 438 _+ | I Y

/ 417 |

yiy | s | Uy, L L |
_[49,_5_ K '5?25_ jé? jr ._ 44%‘:{;
, r ) |

B L PR
%'6 .37 /is’_-__
I'IEL]) T QUIPMFNT AND CALIBRATION
Model Calibration
Water Level Probe o N & B . . }
Water Quality Moter g ¢ ] A2 04 | 12
NSE k20 N2 S Azjos -

GENERAL COMMENTS
,‘lkubmﬁ_mtﬂw_‘;g};@ 290" bag
“Porge fiks 510" o
“Sample lleddm vate  ~ASIMY L
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WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME Mu! Y7 _ PROIECTNO. [T M J/0202./4, 0

€I /

savpLe No. L St ~ T, (3T v WELLNO. SCtfiy S ~T A1 © ¢
DATE/TIME COLLECTED 21/ 0 PERSONNEL Ppanl e
SAMPLE METHOD A S, eNCr Ky &97

SAMPLE MEDIA:

4 Surface Water

SAMPLE QA SPLIT: YES 7N * SPLIT SAMPLE NO. N
SAMPLE QC DUPLICATE: YES NO DUPLICATE SAMPLE NO. o
MS/MSD REQUESTED VES NO

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

N Sample Container Preservative Analysis Requested
LOK & funnbar Lot . 08D, oAY, festiferd $EB,
e e ——%—M
[x sobent L, HASD 5 e t~ls
WELL PURGING DATA
Date l‘z/ 2 well Depth (. BTOC) ¢ %

cpih to Water (R BTOC) A7 /4
Water Column Length Ao P

Time Started / 5 e %
Time Completed { -
Hiu Measurements olume of Water in Well (gal) |
Background N A Casing Volumes to Purge
Breathing Zone ‘ Minimum to Purge (gal}
Well Head \Il/ Actual Purge (gal) WU, .
FIELD MEASUREMENTS
Pvoaint 1l LB
Time Amount pH PI‘@‘H]@@( re 7 Conductivity Dissoived ORP Turbidity
o~ Purged (gal) ) )} (mS/om)  Oxygen (mgfL) (mV¥) (NTU's}
1390 1 |gor | | B (DY ¢
qicj jl 3 (/r 7’5‘”_ ({J_ - - - (/0
S o (475 | gk 20
J%j Zo |4 | 85 | 20,/
/3355 w73 135 | Iy
L‘%ﬂ ol 4 /o | b | /Z./
1403 91, o (Y73 | s [ - /0.9
L
FIELD EQUIPMENT AND CALIBRATION
Model Calibration

Water Level Probe

NB
Wator Quality Meter */‘[3_",[' élim V2 _ J{jﬁ 2

GENERAL COMMENTS

= Unall, T iayfo @Jmm love] Oeshe s g

Lt ’F@mm g ff (mn:)
—"{'—Ul’l\\&_ﬁ_nf\w lLLﬁ:i

purg e rake — Boow /m.m a®
S@mpl{, Coltection valg~ J,gg Wt('/,:;f



WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

srenaME A BA- /PR~ GMMU~ S mRoeTo. A 0303 - PALO

sampLeNo.  SWMUSK -TMIW D q“‘jfﬂ; G-Woy

Tmw -0 F~

WELL NO.

DATE/TIME COLLECTED  &/Dgc i / ! % 3 gf"' PERSONNEL bloed]
SAMPLE METHOD '

_M!‘_n’bmht y radg .
SAMPLIE MEDIA: Groundwater  Surface Water
SAMPLE QA SPLIT: YES &0 SPLIT SAMPLE NO, AsfA
SAMPLE QC DUPLICATE: YES (NNO) DUPLICATE SANII'PLE NO. AMA
M$/MSD REQUESTED &5 NO e

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container Preservative

Analysis Requested

0 ¥ Jo b nme. et hevl. PB_ PAY
¥ 4 iadS, frgl Vics (ako
e b ent plagti ¢ HN O, mefels

WELL PURGING DATA
Date YOEr I Well Depth (ft. BTOC) 50 -
Time Started laso Depth to Water {ft BTOC) NP L
Time Completed LD Water Column Length \
Himy Measurements Volume of Water in Well (gal} \

Background o (b Casing Volumes to Purge

Breathing Zone B (; Minimmum to Purge (gal)

Well Heacl QS Actuzl Purge {gal)
FIELD MEASUREMENTS

Time Amount pl Temperature  Conductivity Dissolved ORP Turbidity
i ) Purged (gal) (°C) (mS/en)  Oxygen (mgf/L) {mV) (NTU's)
Ll esgy V.57 L. 1 vHa L JbeAui»« ey Dembye] o+ @e velo PM.W B
i}é}’ a5l 5909 (9, #-
u4s” [ 6.0 Y9 ' | 89
aoolla.sL| VJ_% i ZE
| rdes 1153 | Y 1S 3.2 |
RENCRIT TN I I N _
FIELD FQUIPMENT AND CALIBRATION
Model Calibration
Water Level Probe _ JVIA_
Water Quality Meter 7Y KX % YOEC A
gL

GENERAL COMMENTS
W fen Qg“-y‘_ . vrafe. 6 Yoom| /MW

Samplt Culieching Yotie - 4005 fma
- "‘Vlb;hf) ‘nlvbk-ﬁ’ ﬂ'il'" AN l,f)s
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Sample Container Preservative Analysis Requested
lambor LR gambor Nt DLOPA b pest het b, PLB
. -~ by 40w vigl au VLo, Lo _
lrove e Showme plashe VY Wegtas
WELL PURGING DATA
Date W rrrally ﬁ[/l'l» Well Depth (. BTOC) B30 f

- WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME \__X@ /_‘L - St ML — PROJECT NO, ;Shh}/ O707, P/l 0
;

& ;
SAMPLE NO Swﬁg( SG -~ ng 77 O% - gkﬁ e WELL NO. .S (/10 j&z—"r MLJG?

DATE/TIME COLLECTED | i PERSONNEL ;%MLM&%AA_'_&HV
SAMPLE METHOD bﬁ;;ff pwm p tim fudbert bi
SAMPLE MEDIA: @r/}w’;ﬁ} Surface Waler

SAMPLE QA SPLIT: 5 0 SPLIT SAMPLE NO. N K

SAMPLE QC DUPLICATE: YES NO DUPLICATE SAMPLENO, _ \|y

MS/MSD REQUESTED YES N

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Time Started o b gon Depth to Water (ft BTOC) WA
‘lime Completed L& Water Column Length
Hnu Measurements Volunie of Water in Well (gal)
Background i\( n— ) Caging Volumes to Purge
Breathing Zone o Minimum to Purge (gal}
Well Head i % Z o Actual Purge (gal) 3, o
FIELD MEASUREMENTS
Time Amount pH Temperature  Conductivity Dissolved CRP Turbidity
Purged {gal) Y] (mSfem)  Oxygen (mg/L) (V) {NTU's)
Nildi~ .38 | 12404
| A %0 S 44y (013, ]
06| jo 4.5 ) 27,8
%ji, " @il | 49 G4 |
(s | IS 14,73 | G2.2
1 J
FIELD EQUIPMENT AND CALIBRATION
Model Calibration
Water Level Probe 1LY ) B
Water Qualily Meter _YST ‘jpgro V. — Ayfeklz
GENERAL COMMENTS
~Unable. 4o wgaiter QW lpve | prbe duws et £t in
25  CasiAg /

T Q ot 6 ScAiment fn  well twbing hak to be removed
Several Hwmes (v cléan  cheek. ball \Mf'ivw) nital P g

" tubing ¢ t 287 bas
9 intnee af P s pArgE ke - AG0 MU fmin

Lamp. (ltechm v [y Mo



WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME 5& A” "(_50(//{/“15’6

PROJECT NO. J // OZOZf IO ﬁ O

SAMPLE NO. S¢4 MUS G — TAALI O « & (IO P WELLNO. T i)o G
DATE/TIME COLLECTED Im i2lslz > O 950 prrsonner pm( Beojpure /iq_/" B
SAMPLE METHOD ‘o v
4
SAMPLE MEDIA: r Suefuce Water
SAMPLE QA SPLIT: YES NO SPLITSAMPLENOD. /A
SAMPLE QC DUPLICATE: YES NQ DUPLICATE SAMPLE NO, ACA-
MS/MSD REQUESTED YES

¥

SAMPLYE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container Preservative Analysis Requested )
JO¥ Jt pmbes frum . Debe i PRO_ford, Vesd
oy YOd VolE Hed GRS pec 7
s 5806~ Palf Hvo, e F<t-S

WELL PURGING DATA
Date [ 2 / sh 2 Well Depth (6. BT00) 3 & &6
Time Started oG UE Depth to Water (ft BTOC) WA
Time Completed O 94% Water Column Length
Hnu Measurements Yolume of Water in Well (gal}

Background o WA Casing Volumes to Purge

Breathing Zone Minimum to Purge (gal}

Well Head b Actual Purge (gal) N

- A
FIELD MEASUREMENTS
Time Amount pH Temperature  Conductivity Dissolved ORP Turbidity

» - Purged {gal) . {© (m$/cm)  Oxygen (ing/L) {mV} (NTU's)
097 240 | 529 %52.5 |

- gﬂ ABL | 57/ 2.32.8
O (Lo |_ il | it L7/ g |
073g A3t | 06 6.6
D74% L,

WL | viea

FIELD EQUIPMENT AND CALIBRATION
Model Calibration
Water Level Probe

Water Quality Meter

NK . |
y ,_y S 6970 Ve Y7
GENEI?.A COMMENTS
Tl

7 e (O 280 !sjfs.

,LP,M%MMF_@;“H teckim  vate 300 ™/ pin
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WATER SAMPLE COLLECTION FIELD SHEET

GENERAT INFORMA TION .
senave  JRA Stumd S rrowerNo._f fopoz. fhw
; N R eyt ROl weLLNoO, /y ,4

4 »1.
DATETIME COLLECTED [/ Z/% A’ e /57 5~ PERSONNEL  Paia | R wad ks
SAMPLE METHOD e Diroat o, #8 Fon s AW, A _M&(@(My

saMPLENO. St

SAMPLE MEDIA; Groundwater  Surface Water @6 Cla har
SAMPLE QA SPLIT: YES NO ' [oX
SAMPLE QC DUPLICATE: YES NO DUPLICATE SAMPLE NO.
MS/MSD REQUESTED YES NO
SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS
Sample Container Preservative Analysis Requested
[0 [ fobors fne Lo feg sy pesihck
D7 W.Y. e 6l "l
[ \r Gkt ézz/,yf EA Oy At F=
WELL PURGING DATA
Date . M . Well Depth (ft. BTOC) —
Time Started e ) Depth to Water (£t BTOC) /—--""/ .
Time Completed 7 _ Water Column Lepgthr—""
IInu Meastrements Volume gf in Well (gal)
Background i J_,,.-ei”' Casing Volumes 1o Purge
Breathing Zone 7/ Minimum to Purge {gal)
Well Hoad - L Actual Purge (gal)
FIELD MEASUREMENTS
Time Amount pl Temperature  Conduetivity Dissolved ORP Turbidity
_ Purged (gal) G __(mBfom)  Oxygen (mg/l} (mvy (NTU's)
A | g | Ul |\ AL VA A A
B N ] K/_,ﬂ,;,,._,m - ]
M// N
..-*""’W’
r —— ""‘/r
o - —
]
o
r'/f
el FIELD RQUIPMENT AND CALIBRATION
Model Calibration
Water Level Probe A _
Water Qualily Meter A A
Ll _

4
GENERAL C?ﬂi TS
_ Ft icﬂ Q)la‘rfa IL\
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WATER SAMPLE COLLECTION FIELD SHEET :

GENERAL INFORMA TION :
SITENAME 'r‘}mf S,fl S St PROJECTNO. . ) e o2, A4 f
SAMPLENO. _ Sey, pr G- 4 Q L weLLNo. A/ 4 !

f

DATETIME COLLECTED /2% (7 /430 PERSONNEL A2/ £ Lor—

SAMPLEMETHOD e

~
SAMPLE MEDIA: Groundwater Surface Waler @_w___,_//g -’}ﬁﬂw

SAMPLE QA SPLIT; SPLIT SAMPLE NO.  # 4.
SAMPLE QC DUPLICATE; YES NO DUPLICATE SAMPLE NO. i
MS/MSD REQUESTED YES NO |

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS i

Sample Container Preservative Analysis Requested
/O% s Ao B Adowr ﬁ ,f( e Pesr ﬂtfé
byt §Dmi Loh He g O Yo ;
[ NCOa Poly P{‘/VC") - Pl fe {
WELL PURGING DATA !
Date 52,{; - Well Depth (ft, BTOC) - /
Time Started _ Depth to Water (ft BTOC) o / !
Time Completed . / Water Calutnn Length / I
Hinu Measurements Volume of Water in Well (gal) / :
Background _ Casing Volumes to Purge / 5
Breathing Zone / Minimum to Purge (gal) / B
Well [ead / o Actual Purge (gal) / e i
FIELD MEASUREMENTS j
3
Time Amount pH Temperature  Conductivity Dissolved ORP Turbidity 1
Purged (gal) Y] (mS/em)  Oxygen (mg/L} {mY) (NTU's)
# . |
- __ o] :
_-““”—”-‘ !
. . e |
I
|— — ot gl 1
_,_-»—"“"-‘"M 1
1
e 1 i
FIELD EQUIPMENT AND CALIBRATTION |
Model Calibration
Water Level Probe a4 _
Water Quality Meter Ay& B
GENERAL COMMENTS - (5 /
P i
@f&w,f &g fe g éﬁmimw}' 'fﬁk
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Remedial Investigation at SWMU 56
Performance-Based Restoration
Joint Base Andrews Naval Air Facility Washington, Maryland

Appendix C-4

Investigation-Derived Waste Disposal Documentation

Contract W9128F-13-D-0002, DO #0004 BWJ140588



C,L 0T 755
VL~ CleanVenture/CycleChem cvee EEEES-
NON-HAZARDOUS SOLID WASTE The Environmental Services Source

DOoOAFIMEZMO

BILL OF LADING

Generator's Name and Mailing Address J'U } Nr 8 ”5 E M DW S B 0 L
M@f{,’& 34 by mORT-C/ROLIMA VE 1 | ; L1 |
Generator's Phone 8 0f HSWNW ”-Fb V| 0 2 0762 7M
Transporter 1 Com|
Efean Venture, Inc. State Trans. ID-NJDEPE
Transporter 2 Company Name Deacal No.-
Transporter's Phone (410 ) 368-8170
Designated Facility Name and Site Address 10. US EPA |ID Number State Trans. ID-NJDEPE
Cycle Chem, Inc. Decal No.-
550 Industrial Drive Transporter's Phone ( )
Lewisberry, PA 17339 IplAalDlolel7] 0l ol d g 2| 2] FaclitysPhone( 717) 9384700
i Containers
US DOT Description (Ind‘ud n?gm Pbmgmagggg .'\;;aggpfazwd Class or Division, ol il Q‘Eﬁw Wlﬂ'tol Waste No.
a
' Non DOT/EPA Regulated Material ) None
(Fubee XI5 10 X 5100 | P

& Mo Dot/ EP R%WHF/D nieRI 2
/501nt-cuz1"; yj' M Y2000 p MNVE

B wOMN DOT | EPA REEUL M) miyetain LG
[ 54 U0ée) X m|X2(00 P

J.  Additional Descriptions for Materials Listed Above

LF05 5, OWES byo3, 55 23r,) Swmu~ 537 % ) Gwhy: s~ BIBEWIDE C5m =3
J 7 v

o.M WIE25mM - 5 £ DREWINELSM - |

CCI Generator # and Product Codes: Jobi 4 6 057 0‘{‘ og’—
24 hour Emergency Response Phone # (410) 368-9170 . CVB- A B
a)

GENERATOR'S CERTIFICATION: | hereby declare that the contents of this consignment are fully and accurately described above by proper shipping name and are
classified, packed, marked, and labeled, and are in all resr:eds in proper condition for transport by highway according to applicable international and national government
ragulatlons and are non-hazardous by USEPA & applicable state regulations.

@ N PLACARDS PLACARDS I_l \"ESM‘ND- FURNISHED BY CARRIER
REQUIRED SUPPLIED

“ Printed/Typed Name Signature Month

326" r’)

; Transporter 1 Acknowledgement of Receipt of Materials

A nted, Name Si th Da Year
e FFEAEA ‘ Fob 3
s |

0 Transporter 2 Acknowledgement of R of Materials i

$ Printed/Typed Name Signature Month Day Year
E

R l

E

A

c

I

L

_:. Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest.

Y Printed/Typed Name Signature Month Day Year

SIGNATURE AND INFORMATION MUST BE LEGIBLE ON ALL COPIES
COPY 1 - WHITE - GENERATOR COPY 2 - PINK - TRANSPORTER COPY 3 -BLUE - cycIeCham COPY 4 - CANARY - FACILITY

C-4-1




ceneraTORNARE  AAVIRE

[1{ 2. /0| Cyele Chem, inc. General Chemical Wl e Shos
=D 217 South 1st 8. 550 Industrizl Dr. et s L
Eﬁ N Elizabetn, NJ 07206 | Lewisberry, PA 17339 Corporation e
: F Phone: {908) 8555800 | Phone: (717) 836-4700 183-138 Leland St,, Framingham, MA, 01701 | Process Code:
swcyshehoncom | Fax: (808) 3550562 Fax (717) 536-3301 | Phone: (508) 872-5000 Fax. (508) 8756271
. GENERATOR INFORMATION EPAID & o) D 024 000 o 7 {/ = - . :
BILLING ADDRESS C / /

WAILING ADDRESS (Gl
s puuwccouracr lﬁz{ e Pl f’ ?:FA) 0
GENERATOR GONTAGT ﬂ-?"' 1A 11 f;EY BILLING PHONE %
FENERBTORFHRIGS O I g ‘5-.8 .5 L{ 7 2-; PROCESS GENERATING WASTE i
SITE ADDRESS g
/m’)}y’lF YA L K AR
PICKUP COUNTY . naneorwaste:__ WITTEAL

B. PHYSIGAL CHARAGTERISTICS OF WASTE [AT700F) |

pH:

1D, REGULATORY INFORMATION |

O<20 020350 SE0100 0804249 O>125 O Exaclpil

a

Liould/Solid/Siudge .- ]
! / o 0
g_z;iigig};ﬁ’ca ‘V .’F‘I}‘p l{ L’_ = % Ligud £ W_ i Isit USEPAhazwaste? (O Yes @ No
e - 5 Suspended Salids USEPA Haz Codes:
Strong Incldental Odor Present? O Yes © Ma % Siud | Eea sub Gatesories:
Wastewater: O Wasl i3 to £ uege === e e
Specific Gravity: Ef Sﬁ]ldh! = ! Is It STATE waste? O Yes. @ Mo
; Jeyii Umpabie? OVYes OMa ETATE Hez Codes:
Physical State: B g:&yﬁaﬁ? i E;:d.d Sfxn}fjgwi Pumpelle? OVes Obo |
[T Muiiieyersd T SemiSeid Poursble? QO VYes ONo || DOT Hezardous Melﬂrial? YES
Cipowder [ Skdge ' — | Proper Shipp!nu Hame/ / [ /Ef 7
Flash Point: ) Flash Poin) =74 F O FeshPant40(-140F O Flash Point>200F G+ Exect Flesh Paint: 2 f A\
O Flash Painl 74-100F O Flash Pt 141-200F @) Mo Flash Pairt .
305680 /08 OB Hazard Class: UNimA 71’75{ P.G:
Ignitzble Solid? O Yes O Mo RQ: -/ ERGH:

c————IF, SHIPPING IME’GRMATION '

C. CHEMICAL COMPOSITION |

Chemigal Compasition

Parcent

A'{TACHMENTIS: [0S stiached [ Supplemental Analysis [T Additonat Information 13 LOR Attachment
Minimura  Maximum

Shipment Method:
Q) BulkLiquid « Tarker O Palielfs)
O BulkSalid-Brp Tt O Tolals)

&) Dun|Siee):

Ky

&

O BulkSefid -Rell OF O Gukie Yand Boxfs) O-CtherfSte:
Anticipated Voluma: / Zﬁ ~_Per 5 ;2/

1 4: i o
i /i:/, {;'l‘/}i\,;’ fj?-r ;‘-‘, “‘3 '_:,'r'i,'!\ - \\ Quantity: Price: | Unit;
: ? /2 ( ~ |F. SPECIAL HANDLING CONSIDERATI ong |
[/1 f@?/[ 4. ’ ) M [ L (, = £1 Radloactive I PA RY 505 - Ho Lend Filling
/ L Etidlogle/Medical Waste L] DRMSIDRMO Waste [J lncinerstz Only
: 7 [ Fumlng -~ 1 CERCLA Waste 3 Recyela Only
/ [ Phenclics T3 Ashestes 1 Other:

G. TRANSPORTER ARRANGEMENTS |

Q) COIIGHE Provides Transportation /@ Cfher
O Customer Delivars lo CCIGGG

Indicate if waste contains any of the following:

Ay,

O Gustomer Defivers to End Faclity via GCI/GCC MonErg  erlessThen ot Actual
- : C jiud .

{11 OTHER HAZARDOUS CHARAGTERISTICS | e D g
TICRA REACTIVE ETOLOGIGAL ] EXRLOSIVEISKOCK SENSITIVE Phenolles  Jy 3 sbPE .
WATER REACTIVE H TECAREG F1 KOHE OF THE ABOVE Sulfides = 0 Soopen -

L RADIOACTIVE [0 ORIDEZING MATL : Vocs i 0 swpen e m——
[l SUBJECT O SUBPART FF BENZENEREG [ PYROPHORIC Chlodes [ O 100FpRt

thropgh D043)?7 O ¥es O No
$YES, please list the cangtituentsand eonesntrations Jn section €.

1. Is Ihis vraste charactedstidally h?:a rdous for metals or organlcs (EPA Wasie Codes DI04

2. Dces t‘lls rasie cun‘taln undar!ying hezirdous constltuents as defidod In 40 CFR 208 Part 2,

g the UTS tregtment tandacds? O Yes O No

I YES, i.teaso llalthetnnsﬂtuents and concentrations In section G. 4

Tadd

= u

and s fee af the wasts mated;

GENERATOR CERTIFICATION: | herchy cedify thatall Informatlon submittad a this =r~¢ alfpiher

tor has bezn i

Tet tatns frue and b o
2, 1F CCUGEC di:

and hat 1) relevant Infermiation r2ganting knewn or suspacled hazards Inthe p

the G

ting by

oithe

manifesterlo such alhar locatiens depignlad
. costs pasoelated with Tost LmaIncura:igy

X =,
~
nature]

ogreszta

t or carection fs paformed, | will ba conlacted 83 such Lo Jasue sy ipi.r.w’!l

| harsby autherize COYGEE fo amind endlor cogedtt any Infarmation on tha MPS with the full undarst

A

, wftar hnngla!u.rl.lhl: l!cllw:ry of {he waste, that any waste does

riot confar bo the [dentiiication or des eriptions =°‘|"T-ﬂ|125 In this BPS Ihen CC(-GCC :r:'l;provid’a natice lo Ganeraior and coordinate the retum of the non conforming wastz to the point of ogdgin a2 set forih in the

- CCUGCC for all handiing, packaglng, tleanup and lransperiition costs ar ehaiges, damaga to equipmant and
duriig ia receipt, handling, temporary storage and rztum of auch pon l:aﬂorr.mg\ rale Lo i3 pelnl of origl orto auch oliver Jocation deslonsted by the Ganomtor,
g that i any

_Tilis Hfzkg“il: L

il

Authorizad Sl Dafe
CeliGee Eeles Code . : © Freaetal ¢
APPROVAL § Tech Inlijals Date_ Managemeant Initials Dalg  For Ceda: _

C-4-2




[‘ﬁt ) Cycle Chem, Ine,
'- /}’;J Lwr {217 Soulh st st 550 Industeial Dr.
p / i Elizebeth, NJ 07206 | Lewisbeny, PA 17339
Phone: (808) 8555800 © Phona: (717) 9384700
sevwicyeloghemeont {Fauc (808) 355-0562 Fax; (717) 838-3301

General Chemical
Corporation

183-138 Leland St., Framingham, MA, 01701
Phone: (‘BB] 872-5000 Fax (508) 875-6271

Faterial Profile Shept
Gencode - Slream:

Process Code: « N

24 080 | Binis company

A GENERATORINFORNATION |gp o ¢ DO
CENERATOR NAME g %EEE ?E E_BASE| b avoress

= f‘?’/- J"'\’/

e M

J 24

HAILING ADDRESS

o MORTH CAROUVIE puif

AL i
cenerarorcontact P AT 1 1

Y.

'BILLING PHONE #

BILUING CONTACT (‘”HQE Zi@ﬁ"ﬂ/o

GENERATOR PHONE# '3‘01 g"ﬁ"ﬂ i, “f7

':z» PROCESS GENERAIIMG WASI.E i~ . -
) g A f/) ;/ £ A f_
W, V"({/"’ i i

SITE ADDRESS _
Y H ,J’?ul i
/ &r:} FaLd V!E/

STUJEE

L Muti-legersd [ Seimi-Seid

Poursble?

Ciroater I3 Shdge

O Fiash Poit 74-100F O Flash Poin 141200 F @ MaF)
QO Opsncup O Cosad cup
lgnitzble Solid? O'Yes G Mo

£lash Point: O Flash Poisl <74 F O Flash Pelnl 101440 F  © Flash

1 Falnt >200 F
L2tk Point

pH: Q<20 020550 80160 00014243 O>125 O ExactpH

O Exect Fesh Puin{:

RQ:

Froper Shipping Hame:

Hazard Class:

PICKUP GOUNTY i __k NAME OF WASTE:
B. PHYSIGAL CHARAGTERISTICS OF WASTE [AT 700F) | T [0, REGULATORY INFORMATION |
ColorPhysleal y il {‘f ’Tl h % L‘.‘ " 8 ! lsitUSEPA hazwaste? O Yes @ No
Description:. 4 '};Sinmendeﬁ Salids = USEPA Haz Codes:
Strong Incldental Odor Present? O Yes é Na % Sludge ' To{'}‘ EPA Sub Gategories: 5
2:::;::;3;; e © Waslgwaler © Non-wastawaler % 85l E—! CERE \aras.te? O Yes @ Mo z
OVYes Olo azardous M arla e

A w/ﬁ?/f

UNINAS: g ' 74 P.G:
/ t Z‘ ERGH:

Qe-.\

C. CHEMICAL COMPOSITION |

ATTACHMENTS: [J MsOSaitached [ Supplemental Analysts [T Additonal Informatlon {71 LOR Attachment

. SIPPING INFORMATION [

Chemical Composition Percent  Minlmum  Maximum
- ra (Y -y
) o | o
U1 S 1

Shioment Method:
O Bulk Liquid - Tacker O Pi‘iel{!]
O BullSalid -Dmp Tle O Tolg
Q) BulkSofid - Rel O Dcuhc‘:'a

Anticipated Volume:

f{!}l O Olhor{sizaly i ;é

D Dran{siee): ..,__é__(: A

Price:

| Umt.

F —— Quantity:

F. GPEGIAL HANDLING CONSIDERATIONS

© _b ) O Radload ve

AN, Vil | A /‘Zt

._\ [ Fumlng
[ Phenclics

3. TRANSFORTER ARRANGEMENTS )

) CCUGCC Pravides Transportation @ Othe:
O Customer Delivers lo CCH/GCC

[ FARW 506 .1 Ho Lend Fllling
L] Etialagicitledical Waste ] DRMSIDRMO Waste [ Incinetate Only

- 3 CERCLA Weste 3 Recycls Only
13 Asbestas .

O Ofer:

Indicate if waste coniains any of the following:

O Customer Delivers to End Facilily via GCIfGCC

OAGTIVE
1 SUBJECT TO SUBPART FF BENZEME REG [ PYROPHORIC

fri. OTHER HAZARDOUS CHARAGTERISTICS | o
RCRABEACTIVE CIETOLOGIGAL [ EXFLOSIVEISHOCK SEUSTIVE Ehetilics
WATER REACTIVE [ TSCAREG [Q1 NONE OF THE ABOVE Sullides

L3 RaD L1 OXIDIZING MATL VDG

Chlosides

Hon-Reg, orlessihan

moO
pooo
E i
; 0
poooo

G

B

S0rPH
25 PP
E0FPR
500 PP
PRI
1p0ePppt

ar fcky

————

1.1sthjs \‘fa.tle characteristidally h:'.!a rdous for metals or organics (EPA Wasls Co

through D037 O Yes € Mo
$YES, please listthe canstituents: :pnd con r.an!rz!i ons jn seclion G.*

des D004

2.Dossthis \vasie cun't,ein underying hazérdous constituents &s ﬂeunud In 40 CFR 239 Part 2,
Section [ &t cancentrations exreeding the UTS treatment standaris? O Yes O Ho
It YES, pleasa Tist the constituents and concentrations In section 6.

fee of tho wasta melerfal,

GENERATOR G"RTIFJDI JI0H: 1 hsrcﬁy cedify thal all Informatlon submittzd jn this and 2lf other T di intsls
Fthe has baen dise)

talns true and

and that all relevantInt g hnewm or suspected hazards In the p foni o

and |5 rep

o ][rrm-.r-r' discoyers, alter hving lak.}nlh:! tlclivm" of {he wasts, that any waste dovs
iotcenform o the dantication of descriptons Contalned n this KPS thent ceiece shall pravida notice lo Generator and coordinata the retum of the non conToming vwaste (o e point of orlgin a2 2t forth n e

Jan costs gr ch

ey damaga o equir and

Tech Inigals Data

Managemant Initials

Date

manifzst¢r bo Such alher locations da stgnstad In writing by the Generat lor agrees Lo relmburse COUGCC forall handiing, packaging, tleanup and
. tosts pasacizted withlost “mﬂﬂ“‘h‘hﬁ b FCC duting e recelpt, handling, femparary storage and return of auch nan :onton—lrg wast e tojts po]nl of unglq o to much other Jocatlon daalgnatsd by the Genamtor,
I hareby suthorze COUGEE to emesdan aetany Inlormation oo the 14PS vdth the Full uad ding that i eny s 1, Lviill b2 contacted a3 such e I.:s.!e atyy approval.
Authorized Signature. . é’_ﬂ Tillz_ f Cég/cﬁrfﬁ __Date l / ? b )/
Colaee Bales Coda Rectlual Wasta
Fom Code:

APPROVAL |

C-4-3




E{ e A Gycle Chem, ine, General Ghemical [ J=eafofleShe
ﬁ Pler b 217 saunstst 550 Industial Dr. Corporation . Freste- s
[/ A Elizzbeth, NJ 07206 | Lewisberry, PA 17339 i N
Phone: (308) 3555800 ' Phone: (717) 9384700 | 133-138 Leland St, Framingham, MA, 01701 | Pracess Code:
snveyioshemeom | Fax: (308) 355-0562 Fax (717) 8363301 | Phone: (508) 872-5000 Fax. (508) 8755271
A. GENERATOR INFORMATION ZFPMD# | O ¢ D oY 0 R — i ] 7
ceneratorniane VAR EW FORCE  BASE| piine avoress Cvl V]
MAILING ADDRESS ~ _ 2 a [9 VORTH ClRoLF Avik ‘ )
AND MG L) 20763 oy e conracy Cfﬁ/f‘%ff PACHLO
GENERATOR CONTAGT “3 28 G Ay NG OIS EAY
7 Y ‘—' - L 5
SEERN R PR o I £48 v472. FRGCESS GENERATNGWASTE:  * .
SITE ADDRESS i I
< Ik WL WeTEE e
" PICKUP COUNTY = ’f NamE oFwaste:__ 201 U fﬁiuc Z
B. PHYSICAL GHARACTERISTICS OFWﬂLSTE AT 700 F | D, REG (] FORMATIO
| o { ) Liquid/Salid/Sludge - [!{_l ?u upi “hT RYIN 0?) im A @l .
olorfPhyslea (7 |} IsitUSEPA haz waste? es 0
Description: , I/ 4 ' i"i | ! ' %lj"*‘”d L[ uss Codes:
54 Suspended Salids PA Haz Cores:
Strong Incidental Odor Present? G Yes O No : 5
" " G Sludge |} EPASub Categories:
Wastewater: O W N e 0 : z .
Spcifc Gravity 5 $E|1:t‘}hI , (el 1] st STATE waste? OYes. @ Nao
Physial Sfate: [l SngiePhase F1SaW [T Gasliensal g::mpaﬁ.le{, g:ﬁ Ofo 1} STATE Hez Codes: -
[l Bilayered [ Ligud L Lab Pack mpatie es Obo
LI MukiLayersd [T Semi-Seid Poushle? OYes ONo || DOT Hezardous Materidl? ‘r'es J/}
i Pouder [ Shdge ) Propersmppinullame f e ﬁf—'/ &f
HachPolit:  QFesl A SuF O Fah 014007 gﬁmmiﬁmoor © Exect Fissh Pairl: %&Lﬂq.}’ & A e 1 G
al s Paint $41-200 F ba Fiash Poirt
O Opencp .b(‘.hsedcup Hazard Class: URiNAS: gl fg . PG
Ignitable Solid? O Yes O Mo RQ: " Y ERGH:
pH: O<20 Q20160 DEHAD O HA2 O >125 O Exacl pH ' E SHIPPING INFORFATION I e
C. CHEMICAL COMPOSITION | e ﬂﬁc
O BulkLiguid-Tarkar 0 Flicljz) & Drm{Size): : .

ATI‘AC_HEFENT. 80 HSDS =t ned [T Suppl | Analysis [T Additonal Informatien [T LOR Attachment | O putk Solid-Dep Tl © Telofa)
Chemical Compasition Percent  Minlmum  Maximum O Bulksulld-Relt O O i Ve Pl oom{sm{ _'yts_' S
¢ Anticipated Volume: / } ~ Per / 4
/-; C) ‘l i/ \\‘\ Quantity: Price: = 1 Unit:
v V) ) () . SPECIAL HANDLING GONSIDERATIONS |
Va3 1NE ;/ : / [ Redlozctive [ PARW SOG I HoLend Filling
Ul [ 7 L] Eticloglc/tiedical Waste ] DRMSIORMO Waste [ Inclnerate Only
1 Feming - 1 CERCLA Waste 3 Recycle Only
" 3 L/ [ Fhenclics T Ashestes L Other:

G. TRANSFORTER ARRANGEMENTS |

O COIGCE Provides Transportation
QO Customer Delivers lo GCIGCG

AD Other, (/ >

Indicate if waste coniains any of the following:

O Customer Delivers to End Fa(.‘ilﬂ."( via CCIfGCC Non-Rza.  grlessihen orfzt
Fee i B sorey
{H. OTHER HAZARDOUS CHAFEACTFRISTECE] e B H
" RCRA REACTIVE ETIOLOGIGAL [T EXFLOSIVEISHOSK SEHSITIVE Phendlics 31 1 sees L
WATER REACTIVE E{ TSCAREG [T NONE OF THE ABOVE Suides BT [3 Sopea
O RADIDACTIVE [ oxotzIHG paTL Vocs [ S
[ SURJECT TO SUBPART FF BENZEHERES [ FYROPHORIC Chlarides O foeorpst

thopgh 00437 O Yes

1, 15 thisw aste characteristically hazardous for metals or organlcs (EPA Wasla Codes DI04

2. Doés Ihis wasle cunlain und eriying hezdrdous constifuents s deh‘uud In 40 CFR 268 Part 2,

Letdndards? O Yes O Mo

Sectionlste

tion

% othe UTSL

No*®
1FYES, please list the congjitlantsand concentralions Jn seclion C.* Ii YES, pleasa list the and e lonsinsection . 4
GENERATOR CERTIFICATION: lf.enhytedsif that alffnionraﬂon submitizd |n 115 2ad alf otherattached d érit Is fins frue and ! Iptons and Is of tha wasta materal,
knowm or d hazards In the p {on of the g lor has beag di 21 COUGRC i . aﬂerhnmglakanrhc u]wmy of the wasts, that ny weste ﬂnci

ard that all relevant Informatian rag

rot confarm ba the identification o descripions :onlaInqun thia FS then CCUC-CC msi!pmvin‘ 2 ndlice Yo Generator aqd coondinate the retum of the non conferndng waste o the
b burse CCUGCC for all handling, packaging, cleanup and transpertatlen costs or charges, damaga o equipmant ad

manffaster lo such other locations deslgnisled [n wiiting by the G
cotks 2esacizted wilh lost ima Incur=d by CCU

%uml of orrn,Tn nseetforlyinthe *

uiliig ifie recalpt, handiing, temporary storage and rztum of nuch non co nl‘on'uns ms e l,oﬂ-: Foml of oﬁg n or to such eTI'm‘ logation ceslznatad by the Gancraler,

A

) hiereby autherize COVGEE !“m/m‘ﬂﬂ'f e larmatien on the 1PS with the Full understanding that H zny 3, 1wl b2 de3suchle u:e amy approval,
= e
Authorized 8l -nn[‘umx , / C"g S /L‘E_J.’- t:f(. ___Dbate (/ /(_, L’l}
Gelisee Sales Cor' " © [Radal Wesla!
APPROVAL Tech Initfals Date Managament lnitials Date Fom Cedet
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Remedial Investigation at SWMU 56
Performance-Based Restoration
Joint Base Andrews Naval Air Facility Washington, Maryland

Appendix C-5
Photo Log

Contract W9128F-13-D-0002, DO #0004 BWJ140588



©Bay West

A

SB-02 (foreground) and SB-03 (background)

Photographic Log
Phase | Remedial Investigation, December 2012
Joint Base Andrews Naval Air Facility Washington

™

BWJ110202

1

View of: | SB-01 View of:

Facing: | North Facing: | South

View of: | SB-04 View of: | TMW-08

Facing: North Facing: | East
C-5-1



©Bay West

Photographic Log
Phase | Remedial Investigation, December 2012

__Joint Base Andrews Naval Air Facility Washington

4 4§

TMW-07

TMW-09, TMW-01, TMW-02, TMW-03 (foreground to background)

View of: View of:

Facing: East Facing: | West

View of: | TMW-05, TMW-04 (front to back) View of. | TMW-03

Facing: | West Facing: | West
C-5-2

BWJ110202 2



‘h Photographic Log
\‘."IBHFWESI Phase | Remedial Investigation, December 2012
Joint Base Andrews Naval Air Facility Washington

View of: | Purging MU56-TMW09 '

View of: | SWMU56-TWMO1, Initial Purge View of: | SWMU56-TMWO01, Final Purge

C-5-3
BWJ110202 3



‘I-“ Photographic Log
\‘."Iﬂay wgs’ Phase | Remedial Investigation, December 2012
Joint Base Andrews Naval Air Facility Washington

View of: | SWMU56-TWMO03, Initial Purge View of: | SWMU56-TMWO03, Final Purge

C-5-4
BWJ110202 4



‘h Photographic Log
\‘."IBangs, Phase | Remedial Investigation, December 2012
Joint Base Andrews Naval Air Facility Washington

View of: | SWMU56-TWMO04, Initial Purge

View of: | SWMU56-TWMO5, Initial Purge View of: [ SWMU56-TMWO05, Final Purge

C-5-5
BWJ110202 5



‘h Photographic Log
&Bangs’ Phase | Remedial Investigation, December 2012
Joint Base Andrews Naval Air Facility Washington

View of: | SWMU56-TWMOS, Initial Purge View of: | SWMU56-TMWO08, Final Purge

View of: | SWMU56-TWMO7, Initial Purge View of: | SWMU56-TMWO07, Final Purge

C-5-6
BWJ110202 6



‘I-“ Photographic Log
\‘."Iﬂay wgs’ Phase | Remedial Investigation, December 2012
Joint Base Andrews Naval Air Facility Washington

View of: | SWMU56-TWMO08, Initial Purge View of: | SWMU56-TMWO08, Final Purge

View of: | SWMU56-TWMO09, Initial Purge View of: | SWMU56-TMWO09, Final Purge

C-5-7
BWJ110202 7



Remedial Investigation at SWMU 56
Performance-Based Restoration
Joint Base Andrews Naval Air Facility Washington, Maryland

Appendix D
2016 Field Documentation

Contract W9128F-13-D-0002, DO #0004 BWJ140588



SOIL BORING LOG JBA-SWMUS56 SOIL BORINGS.GPJ BAY WEST BORING LOG TEMPLATE.GDT 10/10/16

©Bay West

Customer-Focused Environmental & Industrial Solutions

Bay West

5 Empire Drive

St. Paul, MN 55103
Telephone: 1-800-279-0456
Fax: 651-291-0099

. SOIL BORING LOG

SWMUS56-SB05

BOREHOLE LOCATION SKETCH MAP

PROJECT NO. / NAME
J140588.0005 / SWMU56 Phase 1 RI

LOCATION
Joint Base Andrews

APPROVED BY

Josh Miller Camp Springs, Maryland
DRILLING CONTRACTOR DRILLER'S NAME
Vironex Kyle

DRILLING EQUIPMENT / METHOD
Geoprobe / Direct Push Technology

SIZE / TYPE OF BIT
2 inch / 4 foot

START - FINISH DATE
4/2/16 - 4/2/16

LOGGED BY

SAMPLING METHOD

John Peper Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 271.46 '
! Analytical 33 Headspace
Depth, Graphi . . ) b
ftet?gs f’é’gm Visual Description Sample 5% pr'p‘r‘n‘)ss
Number
- ASPHALT
o © | GRAVELLY SILT (MLG) - med-stiff, dry, no odor, non-cohesive
o VI Po
1 | of “Po 2.1
o D o
o VI Po
| of “Po
2 is] D o
o NY o SB05-S0O-2-4
| of “Po
o D o
3 o VI Po
ol P 1.7
o DO o
SILTY CLAY (CL-ML) - yellowish/dark brown, slight moist, stiff, no odor
4
SB05-SO-5-7
5 — — 40
6
T 3.2
8 (I
SB05-S0O-9-11
9
SANDY SILT (MLS) - gray, stiff, slight moist, no odor
2.9
10 - -
11

D-1




SOIL BORING LOG JBA-SWMUS56 SOIL BORINGS.GPJ BAY WEST BORING LOG TEMPLATE.GDT 10/10/16

©Bay West

Customer-Focused Environmental & Industrial Solutions

Bay West

5 Empire Drive

St. Paul, MN 55103
Telephone: 1-800-279-0456
Fax: 651-291-0099

. SOIL BORING LOG

SWMUS56-SB06

BOREHOLE LOCATION SKETCH MAP

PROJECT NO. / NAME
J140588.0005 / SWMU56 Phase 1 RI

LOCATION
Joint Base Andrews

APPROVED BY

Josh Miller Camp Springs, Maryland
DRILLING CONTRACTOR DRILLER'S NAME
Vironex Kyle

DRILLING EQUIPMENT / METHOD
Geoprobe / Direct Push Technology

SIZE / TYPE OF BIT
2 inch / 4 foot

START - FINISH DATE
4/2/16 - 4/2/16

LOGGED BY

SAMPLING METHOD

John Peper Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 270.56 '
! Analytical 33 Headspace
Depth, Graph . L 2
ftet?gs f’é’gm Visual Description Sample 5% pr'p‘r‘n‘)ss
Number
- ASPHALT
o © | GRAVELLY SILT (MLG) - med-stiff, dry, no odor, non-cohesive
o VI Po
1 ol o P 17
o O |o
o VI Po
| of “Po
2 is] D o
o NY o SB06-SO-2-4
| of “Po
o D o
3 o VI Po
| of “Po 2.4
o O |o
o VI Po
| of “Po
4 -
SILTY CLAY (CL-ML) - yellow/brown, moist, stiff, no odor SB06-SO-5-7
- — — 3.2
6 [
7 1.8
8 [
SB06-SO-9-11
SILTY CLAY (CL-ML) - gray, cohesive, moist, no odor
9
3.2
10 . _
11

D-2




SOIL BORING LOG JBA-SWMUS56 SOIL BORINGS.GPJ BAY WEST BORING LOG TEMPLATE.GDT 10/10/16

©Bay West

Customer-Focused Environmental & Industrial Solutions

Bay West

5 Empire Drive

St. Paul, MN 55103
Telephone: 1-800-279-0456
Fax: 651-291-0099

. SOIL BORING LOG

SWMUS56-SB07

BOREHOLE LOCATION SKETCH MAP

PROJECT NO. / NAME
J140588.0005 / SWMU56 Phase 1 RI

LOCATION
Joint Base Andrews

APPROVED BY

Josh Miller Camp Springs, Maryland
DRILLING CONTRACTOR DRILLER'S NAME
Vironex Kyle

DRILLING EQUIPMENT / METHOD
Geoprobe / Direct Push Technology

SIZE / TYPE OF BIT
2 inch / 4 foot

START - FINISH DATE
4/2/16 - 4/2/16

LOGGED BY

SAMPLING METHOD

John Peper Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 269.89 )
! Analytical 33 Headspace
Depth, Graphi . . ) b
ftet?gs f’é’gm Visual Description Sample 5% pr'p‘r‘n‘)ss
Number
- ASPHALT
o ° | GRAVELLY SILT (MLG) - gray, med-stiff, dry, no odor, non-cohesive
o VI Po
1 | of “Po 12
o D o
o VI Po
| of “Po
2 is] D o
o 0d b SB07-S0-2-4
| of “Po
o D o
3 o VI Po ;
SANDY CLAY (CLS) - yellow/brown, slight moist, very stiff 6
4
SB07-SO-5-7
5 — — 14
6
’ 12
8 (I
SILTY CLAY (CL-ML) - gray, very stiff, moist, no odor SB07-SO-9-11
9
1.2
10 - -
11

D-3




SOIL BORING LOG JBA-SWMUS56 SOIL BORINGS.GPJ BAY WEST BORING LOG TEMPLATE.GDT 10/10/16

©Bay West

Customer-Focused Environmental & Industrial Solutions

Bay West

5 Empire Drive

St. Paul, MN 55103
Telephone: 1-800-279-0456
Fax: 651-291-0099

. SOIL BORING LOG

SWMUS56-SB08

BOREHOLE LOCATION SKETCH MAP

PROJECT NO. / NAME
J140588.0005 / SWMU56 Phase 1 RI

LOCATION
Joint Base Andrews

APPROVED BY

Josh Miller Camp Springs, Maryland
DRILLING CONTRACTOR DRILLER'S NAME
Vironex Kyle

DRILLING EQUIPMENT / METHOD
Geoprobe / Direct Push Technology

SIZE / TYPE OF BIT
2 inch / 4 foot

START - FINISH DATE
4/2/16 - 4/2/16

LOGGED BY

SAMPLING METHOD

John Peper Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 271.05 '
! Analytical 33 Headspace
Depth, Graphi . . . b
ftet?gs f’é’gm Visual Description Sample 5% pr'p‘r‘n‘)ss
Number
- ASPHALT
o ° | GRAVELLY SILT (MLG) - gray, med-stiff, non-cohesive, no odor, dry
o VI Po
1 ol O Do 1.4
o D o
o VI Po
| of “Po
2 is] D o
o 0d b SB08-S0-2-4
| of “Po
o D o
3 o VI Po
ol P 1.7
o DO o
o VI Po
| of “Po
4 =
CLAY (CL) - yellow/brown, moist, stiff, no odor, cohesive SB08-SO-5-7
5 — s 1.6
6 (I
7 1.5
8 (I
SB08-SO-9-11
SILTY CLAY (CL-ML) - gray, stiff, moist, no odor, cohesive
9
1.9
10 - -
11

D-4




SOIL BORING LOG JBA-SWMUS56 SOIL BORINGS.GPJ BAY WEST BORING LOG TEMPLATE.GDT 10/10/16

©Bay West

Customer-Focused Environmental & Industrial Solutions

Bay West

5 Empire Drive

St. Paul, MN 55103
Telephone: 1-800-279-0456
Fax: 651-291-0099

. SOIL BORING LOG

SWMUS56-SB09

BOREHOLE LOCATION SKETCH MAP

PROJECT NO. / NAME
J140588.0005 / SWMU56 Phase 1 RI

LOCATION
Joint Base Andrews

APPROVED BY

Josh Miller Camp Springs, Maryland
DRILLING CONTRACTOR DRILLER'S NAME
Vironex Kyle

DRILLING EQUIPMENT / METHOD
Geoprobe / Direct Push Technology

SIZE / TYPE OF BIT
2 inch / 4 foot

START - FINISH DATE
4/2/16 - 4/2/16

LOGGED BY

SAMPLING METHOD

John Peper Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 270.76 '
. Analytical 33 Headspace
Depth, Graphi . . . b
ﬁeé’gs f’é’gm Visual Description Sample 5% pr'p‘r‘n')ss
Number
- ASPHALT
N SANDY SILT (MLS) - gray, med-stiff, dry, non-cohesive, no odor
1 3.0
2
SB09-SO-2-4
3 4.8
4
SILTY CLAY (CL-ML) - yellow/brown, slight moist, cohesive, stiff, no SB09-SO-5-7
odor
LS — 8.1
6
7 4.1
8
SB09-SO-9-11
9
SANDY SILT (MLS) - gray, stiff, moist, no odor 27
10 -
11

D-5




SOIL BORING LOG JBA-SWMUS56 SOIL BORINGS.GPJ BAY WEST BORING LOG TEMPLATE.GDT 10/10/16

©Bay West

Customer-Focused Environmental & Industrial Solutions

Bay West

5 Empire Drive

St. Paul, MN 55103
Telephone: 1-800-279-0456
Fax: 651-291-0099

. SOIL BORING LOG

SWMUS56-SB10

BOREHOLE LOCATION SKETCH MAP

PROJECT NO. / NAME
J140588.0005 / SWMU56 Phase 1 RI

LOCATION
Joint Base Andrews

APPROVED BY

Josh Miller Camp Springs, Maryland
DRILLING CONTRACTOR DRILLER'S NAME
Vironex Kyle

DRILLING EQUIPMENT / METHOD
Geoprobe / Direct Push Technology

SIZE / TYPE OF BIT
2 inch / 4 foot

START - FINISH DATE
4/2/16 - 4/2/16

LOGGED BY

SAMPLING METHOD

John Peper Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 271.41 '
. Analytical 33 Headspace
Depth, Graph . L 2
ﬁeé’gs f’é’gm Visual Description Sample 5% pr'p‘r‘n')ss
Number
- ASPHALT
N SANDY SILT (MLS) - dry, no odor, med-stiff, some gravel (5%)
1 13
2
SB10-SO-2-4
3 14
4
SILTY CLAY (CL-ML) - grayl/yellow, slight moist, stiff, no odor SB10-S0O-5-7
L5 — — 1.7
6
7 1.5
8
SB10-SO-9-11
9
SILTY CLAY (CL-ML) - gray, stiff, moist, noodor 7
10 . -
11

D-6




SOIL BORING LOG JBA-SWMUS56 SOIL BORINGS.GPJ BAY WEST BORING LOG TEMPLATE.GDT 10/10/16

©Bay West

Customer-Focused Environmental & Industrial Solutions

Page 1 of 1

BOREHOLE NO.
SWMU56-SB11

Bay West

5 Empire Drive

St. Paul, MN 55103
Telephone: 1-800-279-0456
Fax: 651-291-0099

SOIL BORING LOG

BOREHOLE LOCATION SKETCH MAP

PROJECT NO. / NAME
J140588.0005 / SWMU56 Phase 1 RI

LOCATION
Joint Base Andrews

APPROVED BY

Josh Miller Camp Springs, Maryland
DRILLING CONTRACTOR DRILLER'S NAME
Vironex Kyle

DRILLING EQUIPMENT / METHOD
Geoprobe / Direct Push Technology

SIZE / TYPE OF BIT
2 inch / 4 foot

START - FINISH DATE
4/2/16 - 4/2/16

LOGGED BY

SAMPLING METHOD

John Peper Grab
ELEVATION OF: GROUND SURFACE GW SURFACE GW ELEVATION DATE
(FT.) 270.01 '
! Analytical 33 Headspace
Depth, Graphi . L 2
ftet?gs f’é’gm Visual Description Sample 5% pr'p‘r‘n‘)ss
Number
ASPHALT
SANDY CLAY (CLS) - gray, slight cohesive, dry, med-stiff, no odor
1 1.5
2
SB11-S0O-2-4
3 1.7
4
SB11-SO-5-7
SILTY CLAY (CL-ML) - yellow/brown, moist, cohesive, stiff, no odor
L 5 — 1.9
6 L
’ 17
8 L
SB11-S0O-9-11
s Uy
CLAY (CL) - gray, stiff, moist, cohesive, no odor
1.7
10 .
11

D-7




Water Level Data Sheet

Project # 1140588
Project Name JBA/SWMU56
Locations SWMU56

Well Name Date Time Depth to Water | Sounding Depth PI:::::\EZM Purr}?tlgliéir;went
SWMU56-MWO01 4/9/2016 800 15.27 3117 NA NA
SWMU56-MWO02 4/9/2016 805 15.57 353 NA NA
SWMUS6-MWO03 4/9/2016 810 15.07 32.2 NA NA
SWMU56-MW04 4/9/2016 815 14.06 31.49 NA NA
SWMUS56-MWO05 4/9/2016 820 13.12 354 NA NA
SWMU56-MW06 4/9/2016 825 13.11 29.61 NA NA

D-8



WELL CONSTRUCTION LOG JBA RI 2016 SWMU56 SWMUG6.GPJ ENV LOG #1.GDT 1/3/17

Bay West
5 Empire Drive
St. Paul, MN 55103

©Bay West

Customer-Focused Environmental & Industrial Solutions  Fax: 651-291-0099

Telephone: 1-800-279-0456

BOREHOLE LOCATION SKETCH MAP

N
oo —— WELL CONSTRUCTION LOG
BOREHOLE NO. L L U L See Figure
SWMU56-MWO01
PROJECT NO. / NAME LOCATION
J140588 / SWMU56 Remedial Action SWMU56
APPROVED BY
Josh Miller Joint Base Andrews, MD
DRILLING CONTRACTOR / DRILLER LOGGED BY
Vironex / Kyle Schultz John Peper
DRILLING EQUIPMENT / METHOD SIZE / TYPE OF BIT SAMPLING METHOD START-FINISH DATE
GeoProbe / Hollow Stem Auger 8in Direct Push 3/30/16-3/31/16
CASING MAT. / DIA. SCREEN:
PvC/2" TYPE Slotted maT2" PVC TOTAL LENGTH 15 ft DIA. 0.010" sioTsize 10
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE GW DATE
(FT.) 271.90 271.90 255.4/240.4 256.63 4/9/16
Flush Mount Expandable OVA
Well Vault Plug ’ Analytical G Headspace
%eég;’ Gfggm Visual Description Sample 5 values
umber = (ppm)
Ve N\ concreTE Asphalt
1 Concrete Seal CLAY (CL) yellowish brown, trace sand and organics, stiff, low 2
(0.0-2.01t plasticity, moist
2 bgs) |
3 1.3
4 L
| 5 5 5 36
6 L
7
Grout*** (2.0 - 34
8 12.5 ft bgs) |
9 34
|10 10 77 ‘ 10 L
1L ] SILTY SAND (SM) grayish brown, medium to coarse grained,
" A9l with gravel, med-density, moist 4.4
12 SRR L
13 SRRERE 36
14 Hydrated 3/4" {0 S EER
Bentonite - - n - 1
Chips Seal s SAND WITH SILT (SP-SM) brownish yellow, medium grained
| 15 | (125-145ft 15 with gravel, medium density, moist a5 35
16 GROUND | bgs)
WATER —
17 GW LEVEL —
4/9/16 — 3.3
18 — ||
19 — 3.8
20 — 20 20 |
21 — 5.8
22 — ||
2 — Sand Pack #2 5.1
1 Filter Sand
24 — (145-3151f L
— bgs)
| 25 — PVCsch40- 25| 25 48
— 10 slot screen '
26  — (16.5-31.51t
— bgs) ]
27 — 4.8
28 — ||
29 — 4.8
130 — 30 30 ||
31 — CLAY (CL) Dark grayish green clay, med stiff, moderate
— plasticity, moist L
4.8
Grout*** = 95 |bs Portland Cement to 5 Ibs Bentonle_9 to 8 gallons ot water



jpeper
Typewritten Text
Grout*** = 95 lbs Portland Cement to 5 lbs Bentonite to 8 gallons of water


WELL CONSTRUCTION LOG JBA RI 2016 SWMU56 SWMUG6.GPJ ENV LOG #1.GDT 1/3/17

{ -:-\Bay West .

Telephone 1-800-279-0456

Customer-Focused Environmental & Industrial Solutions  Fax: 651-291-0099

Page 1 of 1

WELL CONSTRUCTION LOG

BOREHOLE LOCATION SKETCH MAP

BOREHOLE NO. See Figure
SWMU56-MW02
PROJECT NO. / NAME LOCATION
J140588 / SWMU56 Remedial Action SWMU56
APPROVED BY
Josh Miller Joint Base Andrews, MD
DRILLING CONTRACTOR / DRILLER LOGGED BY
Vironex / Kyle Schultz John Peper
DRILLING EQUIPMENT / METHOD SIZE / TYPE OF BIT SAMPLING METHOD START-FINISH DATE
GeoProbe / Hollow Stem Auger 8in Direct Push 3/29/16-3/30/16
CASING MAT. / DIA. SCREEN:
PvC/2" TYPE Slotted maT2" PVC TOTAL LENGTH 15 ft DIA. 0.010" sioTsize 10
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE GW DATE
(FT.) 271.09 271.09 251.09/236.09 255.52 4/9/16
Flush Mount Expandable OVA
Well Vault Plug ’ Analytical G Headspace
%eég;’ Gfggm Visual Description Sample 5 values
Number = (ppm)
N\ CONGRETE Asphalt
1 Concrete Seal CLAY (CL) Yellowish brown Clay, trace sand, low plasticity, moist 4
0.0-2.0ft
2 bgs) -
3 5.4
4 L
| 5 5 5 43
6 L
7 3.3
8 L
9 Grout*** (2.0 - 3.3
16.0 ft bgs). CLAYEY SAND (SC) Light brownish gray clayey sand, fg-mg, ’
| 10 10 dense, moist 10 L
1 4.6
12 L
3 48
14 L
15 B 15 6.3
__V__
16 GROUND L
WATER
T S
18 419116 B Chips Seal -
| (16.0-18.01t
19 | bgs) 2.1
120 | 20 |-~ GRAVELLY SAND (SPG) Yellow gravelly sand, medium-coarse 20 ||
[— JrT | grained, med-density, wet
2 — ° G g 4
22 — RGN L
— QI
3 — RGN 35
o4 — o G“o : | |
25 — 2505 D 25 45
26 (— 5 Q =) |
— Sand Pack #2 : o -
27 — Filter Sand ° G : 4.2
— (18.0-35.0 ft EERRTE
28 — bgs) ol D *
— PVC sch 40 - :
29 ] 10 slot screen o () O 26
— (20.0- 3501t NS :
30 i bgs) 30 o [0 30 |
31 — RESINONE 2.6
32 (— 5 Q =) |
33 — o :D“o
34 — Ry 2.6
— CLAY (CL) Dark grayish green clay, med stiff, moderate
35 — 35 plasticity, moist 35
Grout*** = 95 I|bs Portland Cement to 5 Ibs Benton||:t)(_a10 to 8 gallons of water
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Grout*** = 95 lbs Portland Cement to 5 lbs Bentonite to 8 gallons of water
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‘ k ‘ B Bay West BOREHOLE LOCATION SKETCH MAP
* 5 Empire Drive
v a y es St. Paul, MN 55103
) ] . Telephone: 1-800-279-0456
Customer-Focused Environmental & Industrial Solutions  Fax: 651-291-0099
page 1 of 1 N
age o}
BOREHOLE NO. WELL CONSTRUCTION LOG See Figure
SWMU56-MW03

PROJECT NO. / NAME LOCATION
J140588 / SWMUS56 Remedial Action SWMU56
APPROVED BY
Josh Miller Joint Base Andrews, MD
DRILLING CONTRACTOR / DRILLER LOGGED BY
Vironex / Kyle Schultz John Peper
DRILLING EQUIPMENT / METHOD SIZE / TYPE OF BIT SAMPLING METHOD START-FINISH DATE
GeoProbe / Hollow Stem Auger 8in Direct Push 4/1/16-4/2/16
CASING MAT. / DIA. SCREEN:
PVvC/2" TYPE Slotted mAT2" PVC TOTAL LENGTH 15 ft DiA. 0.010"  siLoT size 10
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE GW DATE
(FT.) 270.32 270.32 253.32/238.32 255.25 4/9/16

Flush Mount Expandable OVA

Well Vault Plug ’ Analytical & Head:
?fgg;’ Gfggm Visual Description Sample 5 e
Number = (ppm)

WELL CONSTRUCTION LOG JBA RI 2016 SWMU56 SWMUG6.GPJ ENV LOG #1.GDT 1/3/17

NN CONCRETE mAsphalt

L
Concrete Seal SILTY CLAY (CL-ML) Yellow brown silty clay, organics, moderate 05
(0.0-2.01t plasticity, stiff, moist
bgs) L
0.7
5 E 1
SILT (ML) Gray silt, medium stiff, moist
0.4
Grout*** (2.0 -
13.0 ft bgs) Ll
0.7
10 ; 10 ||
S SILTY SAND (SM) Silt and sand, gray, medium grained, dense,
Sl moist 07
13 ~777 ] SAND (SP) Yellowish brown sand, medium grained, trace silt, 17
Slonsn) medium dense, moist ’
14 Hydrated 3/4" ERE T —

§j|5‘<ooo\1c»|cn4>ww—\

Bentonite o S
15 N ] Bl Chips Seal ﬁ 15 17
GROUND | (13.0-1501t . .
16 WATER | bgs) L
17 GW LEVEL
4/9/16 — 2
18 ] ||
19 — 1.7
20 — 20 20 L
21 — 2.7
22 ] ||
23 — 27
— Sand Pack #2 Lol '
24 — Filter Sand S —
1 15.0-32.0 ft RN
125 — ggs) 25| 25 26
— PVC sch 40 - o - :
26 — 10 slot screen L
E— (17.0 - 32 ft
— b
27 gs) 26
28 ] ||
29 — 2.6
30 — 30 30 L
31 — 2.6
— CLAY (CL) Dark grayish green clay, med stiff, moderate ’
32 — plasticity, moist L

Grout™* = 95 Ibs Portland Cement to 5 Ibs Bentonijeq to 8 gallons of water
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Grout*** = 95 lbs Portland Cement to 5 lbs Bentonite to 8 gallons of water


WELL CONSTRUCTION LOG JBA RI 2016 SWMU56 SWMUG6.GPJ ENV LOG #1.GDT 1/3/17

Bay West
5 Empire Drive
St. Paul, MN 55103

©Bay West

Customer-Focused Environmental & Industrial Solutions  Fax: 651-291-0099

Telephone: 1-800-279-0456

BOREHOLE LOCATION SKETCH MAP

N
oo WELL CONSTRUCTION LOG
BOREHOLE NO. L L U L See Figure
SWMU56-MW04
PROJECT NO. / NAME LOCATION
J140588 / SWMU56 Remedial Action SWMU56
APPROVED BY
Josh Miller Joint Base Andrews, MD
DRILLING CONTRACTOR / DRILLER LOGGED BY
Vironex / Kyle Schultz John Peper
DRILLING EQUIPMENT / METHOD SIZE / TYPE OF BIT SAMPLING METHOD START-FINISH DATE
GeoProbe / Hollow Stem Auger 8in Direct Push 3/31/16-4/1/16
CASING MAT. / DIA. SCREEN:
PvC/2" TYPE Slotted maT2" PVC TOTAL LENGTH 15 ft DIA. 0.010" sioTsize 10
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE GW DATE
(FT.) 270.88 270.88 253.88/238.88 256.82 4/9/16
Flush Mount Expandable OVA
Well Vault Plug ’ Analytical G Headspace
%eég;’ Gfggm Visual Description Sample 5 values
umber = (ppm)
Ve N\ concreTE Asphalt
1 Concrete Seal CLAY (CL) Yellowish brown Clay, stiff, low plasticity, moist 1
(0.0-2.01t
2 bgs) -
3 17
4 L
5 5 5 )
6 L
! 24
8 Grout*** (2.0 -
13.0 ft bgs) i
9 2
10 107 10 n
7 GRAVELLY SAND WITH CLAY (SP-SC) Gravelly Sand with clay,
1 77 grayish brown, med coarse grained, dense, moist 21
12 SRt -
13 g 1.5
14 R
—_ v Hydrated 3/4" SRR S —
15 SwATER e T R o 15
N sl =
16 GW LEVEL : N o
4/9/16 bgs) —
17 1.5
18 ] ||
— SAND WITH SILT (SP-SM) Sand with Silt, brownish yellow, fine
19 — grained, med-dense, wet 14
20 _— 20 20 L
21 — 2.8
22 ] ||
23 — 2.9
— Sand Pack #2
24 — Filter Sand —
— (15.0-32.0ft .
25 — bgs) 25 2 22
— PVC sch 40 -
26 — 10 slot screen L
—— (17.0-32.0ft
— by
27 gs) 28
28 ] ||
29 — 2.6
130 — 30 30 ||
31 — 2.6
— CLAY (CL) Dark grayish green clay, med stiff, moderate ’
32 — plasticity, moist L
Grout*** = 95 Ibs Portland Cement to 5 Ibs Bentor]ﬂgl 2 to 8 gallons of water
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Grout*** = 95 lbs Portland Cement to 5 lbs Bentonite to 8 gallons of water


WELL CONSTRUCTION LOG JBA RI 2016 SWMU56 SWMUG6.GPJ ENV LOG #1.GDT 1/3/17

Bay West
5 Empire Drive
St. Paul, MN 55103

©Bay West

Customer-Focused Environmental & Industrial Solutions  Fax: 651-291-0099

Telephone: 1-800-279-0456

BOREHOLE LOCATION SKETCH MAP

N
oo —— WELL CONSTRUCTION LOG
BOREHOLE NO. L L U L See Figure
SWMU56-MWO05
PROJECT NO. / NAME LOCATION
J140588 / SWMU56 Remedial Action SWMU56
APPROVED BY
Josh Miller Joint Base Andrews, MD
DRILLING CONTRACTOR / DRILLER LOGGED BY
Vironex / Kyle Schultz John Peper
DRILLING EQUIPMENT / METHOD SIZE / TYPE OF BIT SAMPLING METHOD START-FINISH DATE
GeoProbe / Hollow Stem Auger 8in Direct Push 3/31/16-4/1/16
CASING MAT. / DIA. SCREEN:
PvC/2" TYPE Slotted maT2" PVC TOTAL LENGTH 15 ft DIA. 0.010" sioTsize 10
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE GW DATE
(FT.) 268.99 268.99 248.99/233.99 255.87 4/9/16
Flush Mount Expandable OVA
Well Vault Plug ’ Analytical G Headspace
pepth. Graphic Visual Description Sample 5 values
gs Log N £
umber = (ppm)
N\ concreTE Asphalt
1 Concrete Seal CLAY (CL) Dark gray Clay, medium stiff, moist 0.5
0.0-2.0ft
2 bgs) -
3 2.6
4 L
| 5 3 S 17
6 L
! 07
8 L
9 Grout*** (2.0 - 0.5
10 16.0 ft bgs) 10 10 |
1 0.6
12 L
B 0.6
GROUND
14 WATER L
15 GW LEVEL 15 15
— 49116 - - 0.5
16 O CLAYEY SAND (SC) Gray clayey sand, med-coarse grained, L
17 % med-dense, wet
Hyataten 3/4” o ~I= LI GRAVELLY SAND (SPG) Brownish yellow gravelly sand, 1
18 Chips Seal C Ao med-coarse grained, medium dense, wet L
] (16.0-18.0 ft o Y2
19 bgs) Yo 0.8
oD '
20 - 20 " 20 L
21 — 0 ;ifig
22 — ||
— o
23 — OQ‘ : ]
— g
24 — ] -
— : SAND WITH SILT (SP-SM) brownish yellow sand with silt, fine
125 — 251 grained, medium dense, wet 25 14
26 ] ||
— Sand Pack #2
27 — Filter Sand 0.7
1 (18.0-35.0ft
28 — bgs) L
—1 PVC sch 40 -
29 ] 10 slot screen 0.6
—— (20.0-35.0ft .
30 — bgs) 30 30 L
31 — 0.6
32 ] ||
33 ]
34 1 0.6
— CLAY (CL) Dark grayish green clay, med stiff, moderate
35 — 35 pl moi 35
Grout*** = 95 I|bs Portland Cement to 5 Ibs BentorB(_—l] 3 to 8 gallons of water
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©Bay West

Bay West

5 Empire Drive

St. Paul, MN 55103

) ] . Telephone: 1-800-279-0456
Customer-Focused Environmental & Industrial Solutions  Fax: 651-291-0099

BOREHOLE LOCATION SKETCH MAP

N
oo WELL CONSTRUCTION LOG
BOREHOLE NO. L L U L See Figure
SWMU56-MW06
PROJECT NO. / NAME LOCATION
J140588 / SWMU56 Remedial Action SWMU56
APPROVED BY
Josh Miller Joint Base Andrews, MD
DRILLING CONTRACTOR / DRILLER LOGGED BY
Vironex / Kyle Schultz John Peper
DRILLING EQUIPMENT / METHOD SIZE / TYPE OF BIT SAMPLING METHOD START-FINISH DATE
GeoProbe / Hollow Stem Auger 8in Direct Push 4/1/16-4/2/16
CASING MAT. / DIA. SCREEN:
PvC/2" TYPE Slotted maT2" PVC TOTAL LENGTH 15 ft DIA. 0.010" sioTsize 10
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE GW DATE
(FT.) 268.48 268.48 253.48/238.48 255.37 4/9/16
Flush Mount Expandable OVA
Well Vault Plug ’ Analytical G Headspace
pepth. Gﬁfhm Visual Description Sample 5 values
9 9 Number = (ppm)
Ve N\ concreTE Asphalt
! Concrete Seal CLAY (CL) Dark yellowish brown clay, stiff, moist 2.1
(0.0-2.01t
2 bgs) |
3 1.5
4 ||
| 5 5 5 0.9
6 ||
7 Grout*** (2.0 -
11.0 ft bgs) 0.9
8 ||
9 GRAVELLY SAND (SPG) Yellow gravelly sand, med-grained, 0.8
dense, moist ’
10 10 L
1 0.8
12 Hydrated 3/4" —
Bonfonte SAND WITH SILT (SP-SM) Yellow sand with silt, medium
BN ] Chips Seal grained, med-density, moist 12
GROUND (11.0-13.0ft !
14 WATER bgs) : L
15 GWLEVEL 15 a5 1
4/9/16 . 5
16 L
17 1.8
18 L
19 1.3
20 20 20 L
21 1.1
Sand Pack #2
22 Filter Sand i
(13.0-30.0 ft
23 bgs) 1.4
PVC sch 40 - .
24 10 slot screen L
(15.0-30.0 ft
25 bgs) 25 25 11
26 |
2 1.1
28 |
29 1
CLAY (CL) Dark grayish green clay, med stiff, moderate
130 30 plasticity, moist 30 L
Grout™* = 95 Ibs Portland Cement to 5 Ibs Bentonge4 to 8 gallons of water
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Grout*** = 95 lbs Portland Cement to 5 lbs Bentonite to 8 gallons of water


CaLLED
z/2z/]] &
1ol He S

DEPARTMENT OF THE AIR FORCE
744TH COMMUNICATIONS SQUADRON (AFDW).
JOINT BASE ANDREWS, MARYLAND 20762-6116

MEMORANDUM FOR CUSTOMER
 FROM: 744 CS/SCOW | ' :
SUBJECT: Dig Permit Contract '

1. Customer acknowledges that the cables were clearly marked. Digging is restricted to hand
tools within 3 feet of all marking. Customer must preserve the marks to indicate the location of
all communication lines — failure to do so will dissolve this permit. Any damage to the cable or
conduit will be the custoirier’s responsibility to repair or replace. Any such repair work will be
accomplished within 24 hours of the damage, and will retun the infrastructure to its original

condition.

2. In addition to the above, airfield perinits must be verified by 744 CS/SCOW no later than two
Weeks prior to any excavation. Contractors must call 301-981-3674 to request this verification.

3. For renewal permits the customer certifies they have maintained all marks; they are agreemcr
to continue to do so. ThlS is the same requirement as for initial perml’[s -

4, -Cables markings are valid for 30 days from the date this letter is signed.

" 5.- This letter supersedes all previous letters of the same subject.

' Customer Signatu?/ /// /;;;_—:? ' Da’FeO)‘ )’5‘/ C/

Customer Print )0 S C.[’) J/l SC{, lDﬂ'fteﬁ:S: } ‘/

SCOW Slcrnatura G%M Date g 2&5 /Q

7077




BASE CIVIL ENGINEERING WORK CLEARANCE REQUEST

(Customer’s please fill out questions 1-7)

DATE PREPARED

i /JMI:

1l‘!earance|srequestedtoproceedmthworkatﬁbﬂM}{ﬁE East gf Batdw y AL L, wesk n ?U’W\sy\b’ V\i(}\ A\/‘(’

00 0\

On Work Order no.

Contract No.

attached sketch. The area [3€]Has [ JHas not been staked or clearly marked

-5-)- Involving excavation or utility disturbance per

Dig Permit # I { 7 7

2. TYPE OF FACILITY/WORK INVOLVED

] A PAVEMENTS

[]D. FIRE DETECTION & PROTECTION SYSTEMS

[] G.AIRCRAFT OR VEHICULAR TRAFFIC FLOW

[] B. DRAINAGE SYSTEMS

] e.uTiLTY [] OVERHEAD

[CJUNDERGROUND  [JH. SECURITY

] C. RAILROAD TRACKS

[]F.COMM [JOVERHEAD [_JUNDERGROUND

T I OTHER

3. DATE CLEARANCE REQUIRED ;
21 /x01b

4, DATE OF CLEARANCE

5. SIGNATURE OF REQUESTING OFFICIAL (Please print, then sign)

6. TELEPHONE NO.

7. ORGANIZATION

o feger A P £51-755 - 67%) Buy Wity [ ERP
ORGANIZATION Z /| REMARKS (Use Reverse for additional comments) REVIEWER'S NAME AND INITIALS
8. A.  ELECTRICAL DISTRIBUTION CLEAR (Markep) NOT CLEAR AS 76,
B MUST CALL SHOP FOR COORDINATION 981- 4
A 3689 )

.‘E: (E:.F 1&3(,;; :?\I%A:EGA(:TIEB- Ts;zsgARh:g]ug) ‘/éLEAR MARKED NOT CLEAR Lt aid lﬂr.wJ 3_((/&/
Hor (T3 Aeep “ )
¢ | C WATER DISTRIBUTION (Bidg. R69) CLEAR @_ NOT CLEAR QA,
| o { " -
v | D.POL DISTRIBUTION (Bldg. 3447) |- CLEAR MARKED NOT CLEAR W
| L Gl
L ["E. SEWER DESTRIBUTION (Bldg. R69) CLEAR QMARKED ] NOT CLEAR W
E I
N | F- ENVIRONMENTAL (Bldg. 3466) \/CLEAR MARKED NOT CLEAR [?ﬂ!_)
4 Ao (/e ,
N G. PAVEMENTS/ GROUNDS (Bldg. 5026) " CLEAR MARKED NOT CLEAR N Aic
E &
H. FIRE PROTECTION (Bldg. 3464) { CLEAR MARKED NOT CLEAR - ™~ ) 7
E i J - .
R . Ay, ], W .- 1
| | 1.ZONE Pathfinder FCIEAR MARKED NOT CLEAR :
N (Bldg. 3537 Rm. 1) (
G e L
1. INSTALLATION RESTORATION (Bldg. 3466) CLEAR @ED) NOT CLEAR ;
9. SECURITY FORCES (Bldg. 1602) / / J !
Y
10. SAFETY Fym
Cecar "
(Bldg. 1500 Rm. 2700) (e . //?é"// e
11. COMMUNICATIONS CLEAR QWAREEB\ NOT CLEAR / N\ ) v
(Bldg. 1539 Rm. 23) ~— ~ PN / )1
12. BASE OPERATIONS ( & r~ .7 N A
(Bldg. 1220 Rm. 143)IF DIGGING ON THE AIRFIELD) N e (Ve
13. Miss Utility 1-800-257-7777 Ticket Number: . C O ,-l % O 3 L, L 3 J
14, COMMERCIAL UTILITY COMPANY ***Customer to accomplish number 8B, 8I, 12, 13. Before turning
X TELEPHONE AF Form 103 Package to 11 CES Customer Service.
X Gas
[] eLecTRIC
15. OTHER (Specify)
=
16. REQUESTED CLEARANCE [JAPPROVED [ DISAPPROVED
17. TYPED NAME A NATURE OF APPROVING,OFFICER (Chief of Operations Flight or Chief of glneenr‘%lght) 17a. DATE SIGNED
M J (\/qf C._l A 6“(0*' | (0
AF IMT 103, 19940801, (
2/vifacr b




11th Civil Engineering Squadron

Customer Service Office
3465 North Carolina Ave, Room 106
Joint Base Andrews, MD 20762-4803
301-981-5151

11ces.cs@afncr.af.mil

Work Clearance Information Request Form

CONTACT INFORMATION

1. Date Requested 2. Organization/ Contracting Agency

\ /i [0\ b Bay West, LLC
3. Requestor's Last First, M| 4. Requestor’s Phone 5. Requestor’'s E-mail

Peper John, D 651-755-6781 jpeper@baywest.com
6. COR/Project Manager’s Last First, Ml | 7. COR/PM Phone 8. COR/PM E-mail
David Connolly 301-981-1653 david.connolly.2(@us.af.mil
DIG SITE INFORMATION
9. Permit Type: 9a. If renewal, please include expiring dig permit number
Il Initial || Renewal N/A

10. Dig Site Location

Fencd W Lot , Fast of Bandng 34\ avd Wiy o Penvsyluunia  Auf
11. Is the site on the airfield? 12. Is the site in a restricted area? | 13. Is this site a 113 DCANG Area? (See page 3)

[ ]Yes No [ ]Yes B No [ ]Yes B No
14. Miss Utility Ticket Number 15. Work Order Number 16. Project/Contract Number
N/A WO128F-13-D-0002 DO#0004

DESCRIPTION OF WORK

17. Detailed Description of work and purpose of dig permit
In support of Joint Base Andrews Environmental Restoration Program SWMU 56, multiple Monitoring wells, Soil Borings,
and sediment samples shall be completed to a depth of approximately 30 feet below grade surface within the Base
boundaries denoted on the attached Figure. Work is to be completed in February 2015. Once work is completed, borings and
surface disturbances shall be restored to original condition. Wells shall be installed and maintained according to Federal,
State. and Local regulations

18. Is trenching needed? 18a. To what depth? 19. Is boring needed? 19a. To what depth?
[ ]Yes I8 No N/A B Yes [ {No Apprix. 30 Feot

20. Will trenching cross any streets? | 20a. Which streets: 21. Will cranes or aerial equipment be used?
[]Yes @ No /A []Yes il No

22. Is hand digging Necessary? 22a. What will be the hand digging depth? 22b. Will there be left over soil?
[]Yes B No /A []Yes B No

23. Existing Lines (renewals only)
[ ] Preserved [ ] Needs to be remarked (please specify which lines in additional comments)

24. Additional Comments:

PREVIOUS EDITIONS ARE OBSOLETE FOR OFFICIAL USE ONLY Page 10f3

D-17



CREATING A RENEWAL DIG PERMIT REQUEST

1. You must submit an initial dig permit if you answer yes to any of the following statements
a. | need to expand my digging area from where | originally requested.
b. Ineedall the lines remarked.
c. My dig permit has expired past the 30 calendar day window.
2. Ifyou answered no to all the questions above proceed with a renewal.
3. Complete and Sign a new Work Clearance Information Request Form
a.  You must acquire a new Miss Utility Ticket number and update any changed information.
4. You must use the same map from your original request.

THINGS TO KEEP IN MIND BEFORE DIGGING

x> Dig Permits are only valid for 30 Calendar days from the date listed in the AF Form 103 block 17a
¢z Boring under roads and sidewalks is the base preferred method of Digging
= ' diggi a must be approve he CE

utting or di CrOSS ro

accordance with specifications and drawings as outlined by the contracting office.

«z5 Customer Service Office will call the contractor/requester when the dig permit process has been completed.

«x Alllines marked in the proposed digging area must be maintained, even while the permit is still processing.

c22 For the initial process we require that you submit the permit no later than 21 calendar days before your estimated dig date. Itis
recommended that initial requests be submitted 30 calendar days before the estimated dig date. Inclement weather may increase
processing time.

= For the renewal process we require that you submit the renewal 7 calendar days prior to its expiration date. It is recommended that
requests for renewals be submitted 10 business days prior to the 30 calendar day expiration mark. Inclement weather may increase
processing time.

@ If you suspect or have hit/cut/damaged/uncovered any utility lines, immediately stop all work and contact CE Customer Service.
CE will conduct periodic inspections to ensure compliance with current standards.

113 DC ANG AREAS

811 1217 1225 1226 1228 1234 1237 1238 2490 2493 2496 2498
3000 3001 3002 3004 3029 3030 3031 3032 3033 3040 3106 3108
3109 3110 31N 3112 3113 3114 3116 3119 3120 3121 3212 3213

3214 3215 3216 3T 3218 3222 3227 3236 3252 3282 4962 4963
4972 R-60 R-61 R-62 R-70 R-72 R-73

PREVIOUS EDITIONS ARE OBSOLETE FOR OFFICIAL USE ONLY Page 3 of 3

D-18



—

Legend

Communkations Ine

At Areatng Gear

.
A Unknown Fira Comaction Typs
Watar Cannecton Point
Fire Wyaant
J1 wated suncton Be

W) water mamate
W watar vave Pt

Wates Hydiants
F o owanervane
W water e

——— Water M

e
(2]

WaStewaTer Clasnaut Fifier
ST Wastewater Grenns Trap
FY wastewater Manhole

O Wartrman ums

DI wastavater vatve

L- Wantewater P

[
Aufield Distance Marks
Aifiela Quidance Sign
Airfield Papd Light
Aifedd Pro-Thiashold Light
Airfiid Rurmeny Lignt

€3 Aeteld Stiobe Bencon
Aifiofd Thew sheld Light

¥ Alfeld Windsack
Pad ounted Tranwiormar Bank

ok Mounted Transtorm er Bank

B s

EMctical Handhale
(@D Emctmwt Juncoan Bor
Ewctncal Manhake
Elctical Pull Box
Electical Circull Braaker
Stroat Lignt

Elctical Pamary Ovartwsd

= = Elctrical Primary Undamround
= = EMctnal Swangary Undmground|

PS= Wentewater Pump Ejector Station
R —
Storm Sawer Cateh Bavin
Sterm Sose Curt it
Sterm Sewar Drop it
Sterm Sewat Raot Dan
PSP ————
L —
®  Storm Sewer Cubvari
O e Bewer Dichargs
A Sterm Sewer Flow Comirol
Blorm Sewer Junction
== Non-gated Storm Sewsr Cubart
—— bim ey

Aeld Appranch Light

®  FustFam
Fuel Fiter Stiainar
Furl Fiing
Fusl tyaeant
Fuet Mater
Fust Pump

O Fumisouce
FusiTany

Fusl vaka

[

DEPARTMENT OF THE AIR FORCE

Air Force District of Washington

Digging Permit

60

30 0  Meters

JOINT BASE ANDREWS NAVAL FACILITY
WASHINGTON

RN 00000 puoeesenamy 0 )

JOINT BASE ANDREWS, MARYLAND

SCALE 1 inch = 50 fest |

MAP NO. G-TAB




B\SWMU_56\MapDocs\J 140588 FIG 5 SWMUB6 Proposed RI Sampling. mxd

TMP 17

$-3448
x.--—'-_-— *\

3443

\
|
LY

w M % SwMUSE-MWO1

x 3441

SWMUS6-MW04 ETMW“

@ 3
& Gsru-n‘fw.u ’
&
@ Grouqdwater Flow Direction £
to Cabin Branch & ]
& r \ m
& vy ] §
&$ (7]
$ 2 -
| Y
@ 7 > \
SRR X M =z
& o N ; sr14-1csz$
& 2ll< 4 /,
ol 8
s Grouqdwager Flow‘Direction =
to Charles Branch
3449 E\ i,
\ ‘ : \ Q—
‘ 3440 | puag Ll )'
| W & s80s W o270 SWMUS6-MW03
W w ® L] - ﬂ' \ ® ﬂ
. Y SBO8 :
‘SWM?SA@&N. 5505 VW08 5506 TMWo7A \n‘_é“
55 MH\ = 3
TMWO5 ®
TMWO4 PRCEE e S \ 33 H/
® ®
$BO7 il
3442 \ S £ ‘ﬂg g
ST14-MW35 TMWO8 -s*?r b
& 5= e 1) 4 %
TMWO1 % ' TMWO9  SWMUS6-MWOS "’T
TMWO2 SWMUS56-MW05 z
._-____.—- »~
——— x —— 2 \ m * G
*_.__—__- »
K —
=

Y:\ClientsWUS_ARMY_CORP_OF_ENGINEERS_OMAHA\Andrews_AF]

Existing Features
3449  Building Number
X =  Fence
w Watermain
§5 === Sanitary Sewer
Storm Sewer
v Manhole
B Caich Basin
ST-14 Monitoring Well
ST-14 Injection Well
ST-14 Temporary Monitoring Point

SWMU 56

ST e

oR: 4

Phase | Rl Investigation
#  Temporary Monitoring Well
[ ] Soil Boring

Proposed Features

#  Monitoring Well
® Soil Boring
A Surface Water/Sediment Sample

Figure 5

Proposed Rl Sampling
SWMU 56 Phase | RI

Joint Base Andrews
Camp Springs, Maryland

=] ©BayWest

Customer-Focused Emvionments! & industaal Sotions
Drown By: M.L. Date Drawn/Revised: 8/18/2015  Project No. J140588




HTRW DRILLING LOG (CONTINUATION SHEET) HOLEs B_,l]
PROJECT 'j l‘-“} §S[b ) Oﬁn - |r|sspe-::totE j- , V SHEET - ;fEETS
FIELD SCREENING| GEOTECH SAMPLE] ANALYTICAL BLOW
) . DESCRIPTION:F MATERIALS ) : 3 f 3 X '
10-.5" Asftat
| _: ] ' 5
1 . - |
: .y " 1]
} -—: (vMﬂ;(’ ‘(ﬁ\&)u..a—){ (}V_\ / N
] Wt ol - 5‘\\-19?—1 S
173
S_ELIS‘”l 4{1\17 Clu\//. \f(im/, (4
(o b&w e, e, |-
] 61 .'P‘f‘,, g ¢ U{M/
7 1.7
% — [
N
:‘[’ ” C\u\l ( (j"/h\ _ {»’\‘H 1{7
[f:_: { /
“I, Cleshe, vo
\| . i
| . Ok a-
e — HOLE NO.
T TMess%. o s Sh- 1\
ENG FORM 5056-R, AUG 94 (Proponent: CECW-EG)

D-21




HTRW DRILLING LOG (CONTINUATION SHEET) HOLES"Q_/U
PROJECT G_l L{L‘. 5‘%@' 0009 Ln:p::torg‘ R_?_?FV— _ _ SHEET oF SHEETS|
10-.5 hspw\
| ,_ | 3
EJY* L{"%’ Suv\,;fl..l ;ln ,f‘
’01 _E St ljvwv{l n/{b?c p dl&f'\
gL g od w, wetd - £ HEF [ .4
= _ B
10L)_4 = i
N T A ey Gy - .7
é ‘E}HW/ f\\}'\,“f w«o?;f{ .
b - 5”r-r.1cf-/ we odar =
i 1.5
I oF -y |
3_.5 =1y g '}7 (lu,_\/ P ?ﬂ\-\/ -
T f\l” ;i
(02 Ao~ [.7
(1] s
Project - HOLE NO.

JM0S9S-00 g

SB~

)

ENG FORM 5056-R, AUG 94

D-22

(Proponent:. CECW-EG)




HTRW DRILLING LOG (coNTINUATION SHEET) HOLES 8-- 09

PROJECT Inspector SHEET SHEETS

J11059%. 008 5 J. pege oF

FIELD SCREENING| GEOTECH SAMPLE | ANALYTICAL BLOW

ELEV. | DEPTH DESCRIPTION OF MATERIALS RESULTS OR COREBOX NO. | SAMPLE NO COUNTS REMARKS

b. [ d. e. 1. g h.

54
0-. sPla 1+
1 -

3.0

.l__Eig"‘"{ 5&4“5!-\/ 51 H-’ 9.4,,\/ s
= “d=INEE ) dog, von- |y g
E Cong vt ; wo G(i[)/ B

=
f4 =45 Aoy, vt |51
[ b, st oy |

Cebege ; g,ﬁ‘#j o

f’c{ -

= L

Gl 15 - ” 5'14'/\(/{ \/ j‘; H*/ QVL\] Qg 7

lb—: i
: FREC, mamE, wp
I ] Oo( 0\/‘\ R
Project HOLE NO.
" T1M05%%.0008 S8~04
ENG FORM 5056-R, AUG 94 (Proponent: CECW-EG)

D-23




HOLE

HTRW DRILLING LOG (CONTINUATION SHEET) 5B -0 %
PROJECT 3\}"[ B §C£66 ' 005 5 Inspector G\'ﬁﬁ(‘i‘/— SHIﬁI - %—IEETS
FIELD SCREENING OTHCH SAMPLE| ANALYTICAL BLOW =
E 0-. 5 A‘ip\nq 1 " E
(. e
n _ . l \
., Jo.5- ' gaely I, ) _‘1 3
1 wd P e ;
il / _n i
f, E v edov ,{f/‘ { 7 —
U \ - 1
5_3“!‘%,.3 _C({,«\/ / K’“U\M' \ é -
B VR CVIT P te g I :
b — A -
: N ¢dw, (lesre
' 15 3
q49.5- 1t & - B
4 ] 415 { ’ 5["*7 C{ﬂ7 ; ﬂfmj —~
. odp- ;Lo \‘ﬁ\
- =
e | :
Project :S l L1 0 gqa ‘?5 ’ gﬁ 95_ HOLE NgB* 0‘5

ENG FORM 5056-R, AUG 94

D-24

(Proponent. CECW-EG)



HOLE

HTRW DRILLING LOG (coNTINUATION SHEET) SB-07]
PROJECT z Inspector SHEET SHEETS
3“\\-‘[)6$% 1 00(‘ 5 FIETDS::REEPR;%%S%;LE ANALYTICAL BLOW (; OFZ
10-.5 Aspla 1+
= 1.2
1_ -3 gty S H -t
; E G dv| v o d e |
] - (fLeNK \b
\— -
- \
¢ 3970 swdy iy, Y X
: b AT werit -
‘] ver gtk s
L &= 1 \ LA
1% 1 ] "
= WP Cng pgpe]
: Ve s 1R et
6\—: o ¢dv
] [ ‘ }
=
(= :
ijemj\l"l D S_qu; 000 g HOLE NO. SB“ 0_7
ENG FORM 5056-R, AUG 94 (Proponent” CECW-EG)

D-25



HTRW DRILLING LOG ( CONTINUATION SHEET) HOLE;‘B —YA
PROJECT :Yl\fl 06%% ::):::E 3(' Pf!}?l/" _ SHEZS:I' - %—IEETS
J0-.5  Agphaly
EaS"““ Sy :@"ﬂw\\'—' s\ B ’,
ol R -
] wedin—  sKEF dw-,'
e Wi odw, wge- e |24
4. -
11-9.5"
] 4 -3 \ i ) -
. b, gl AL
b W rdw u
= (D
. .. « ) ~
_<5f)r“ _j',ﬂd,’ 5, HH (,Ll‘“/
A4 P J |
] 4Ny Cibesve [~ |3, }
h— W gdey
1 -
Project ’5'\"\\55%% J}(}US HOLENO.SB_DE

ENG FORM 5056-R, AUG 94

D-26

(Proponent: CECW-EG)




HTRW DRILLING LOG (coNTINUATION SHEET) "R e g
pROJECTj \‘-1\\) 5%% i UDD 5 ::ES::)E:::EQ;(‘S fﬁc‘;g{gp E YTIC, B 2 oF S’HEETS
i0-.5 Ajpua\’r
| i
1_:-'5'7S ,‘75}."5‘7/4)\(&1%\{7 sy
; M#l”5'i<f'(;, dtr\, (W gde ]t—j
3 Nw- (e
1936~ . |
: 35~ ¢ mj C[a\, | Yeloin |
s Ak e oy e |
d o wean T
U—Zq-i\ 7 7))
: “ ;AI 4\ l+/_ lam—j
g SHP.F., f\ﬂ’\.«‘t- V\r\{r')t il
. Wi odw
1
; 2.4
b —
W= B
Project T\"t[,' 5%‘6 o HOLE NO. 5?]*0 S

ENG FORM 5056-R, AUG 94

D-27

(Proponent: CECW-EG)




WELL DEVELOPMENT LOG

Project: J\MQ99D 0005 swmusy RT Well No: SwWmup 5t ~Mmw 0 |

Project No: 3140 5%, 0075 Date: Y M
WELL MEASUREMENTS
Well inside diameter: 2 N\ fi.
Depth of well casing: 31, {7 ft.
Initial water level: 14, 30 ft. below MP
Measuring point (MP): _aaysrXed > AJovns1ile
Fluid well casing volume: &1, 54 gal.

DISCHARGE

. s3] sl fss 154
Time 130 a4 (py WA (045
g I 3 15 1) 30

Air temperature: [V

Weather conditions: €|y, j:' Y ﬂl’f S g Rawa

SAMPLING MEASUREMENT

WATER QUALITY DATA

pH 5,0l a9 R H.a3 44
Conductivity _ . o , 7
(WMHOS/em 058 0540 0.561 0,644 0.5
Temperature 5 . ‘ ;
(°C) BR)) (31 ) (% 1365 P.EL
Turbidity . ‘

(NTUs) 601 714.2 541 14.2 14
Color dm": l'.liv-f\-[ | MH (l(b!v’ clawv]
Odor Wi Noa Nt Nive : NOe
Total discharge: 3 0 aullin s Casing volumes removed: 5 T

Method of disposal of ditcharged water: Puws = A5 pﬁml ef AE <ie
i T

I i dige

_ %0 ﬂUf}h’ o i
15%7  wahv (gl
y S

A5 yaig
L 5

i5 Tirtin  Fungd pal‘&

+ L fr
(74

QUALITY ASSURANCE

fﬁ: 7“1%\5%
Sampling Method: Gm',ff / Subnasiable f)uw-p

Method to measure water level: Elo, | Va1 VY2 BRpYY: H.,— ' <, lonsh

Bailer ropes new or cleaned? o+ ./ -

pH meterno: V¢T Calibrated: Jlgh,[___ Q )
Conductivity meterno. Y 5T Calibrated: {) 5= Hlj
Comments: Alp by 1o€+ b plgl0 , voy duX f 1 “”i yuls

: _ Start vt 4w claved uf
VAT 9as— S i, 20.19 qu\s

5
G (GH o 009625 £

- o o 3 .
~ ,‘7 £+ 2 3.4 “° 30 P+ = 1L000% 1> FHD 4als
/ | « 2 9¢

I £r3

Aope  S(pezn

Jemd Malus, D-28




WELL DEVELOPMENT LOG

Project:_ S wat 56 AT Well No: S lumy §h ~MWO 2
Project No:_514¢5%%. 000§ Date:_4/1/) /
WELL MEASUREMENTS

Well inside diameter: oL 11 fi

Depth of well casing: 35 . |4 ft.

[nitial water level: 15,5} _ft. below MP

Measuring point (MP): MMH’{\ s ‘LQ

Fluid well casing volume; 3,4/ gal.

Air temperature: 0°F
Weather conditions: (" lywl~  , oo d S0 g P
7 t L

SAMPLING MEASUREMENT

DISCHARGE : X > .
i Vi 1551 1551 562
Koo 2% 555 5
Tl T T 2

WATER QUALITY DATA

pH Sl 6.4 e £,72
Conductivity _

(WMHOS/cm 551 It A L A5
Temperature .

°C) i1 1P3 7 (.62
Turbidity I

(NTUs) 4.\ 101.4 13.) 5
Color dhavk dlevly U (lear]
Odor MO A Aot M+
Total discharge: 3 3 o alg Casing volumes removed: "; T

Method of disposal of discharged water: )y = Azl o £ ofE 5 P
H 61

QUALITY ASSURANCE

- ‘ ="
351% ol .:Lt{?! Sampling Method: @a]Lff, Su b evmbly Pt 0
=15.91 Ay, bt wrhv  Method to measure water level: SplownsY  Waky Lot we Hr

— Bailer ropes new or cleaned? p/e w R
4.4 pH meter no: \/5 Calibrated: s Iy
' Conductivity meter no. Y4 T Calibrated: [y} |~
< . 'B Comments: .’Jl) t\.\h.\,‘i} L{{«-} M .P\ﬂL : 7 .
' VTP AN VL TN TPV Y
- 15,74
4T galsa LWttt v L gals
R E 1 z?: H49 gals

x5

. @ 3. 3 aJnlj
1S9 — § wel Vols,
3

% iy LD o ’ )
i 6}‘5{"');1: O‘\D\E)C} &% X HF'}' = 3an % .30 Pmﬂ‘j —l'bUV%HJ){ 7.4%) g4l

. f13
(5 €Y soun Pak « AH R :lj-l'm gals o Awnulns



Project: Yw m\u § L

WELL DEVELOPMENT LOG

AT

Project No: 314§ 965 0O0 S

_ WellNo: g wmy §4 = g p 3

Date: 4\-[_’ ‘?HLH?'

WELL MEASUREMENTS

Well inside diameter: &

ft.

Depth of well casing: 30,20

ft

Initial water level: 14.%D ft. below MP
Measuring point (MP): g, /@) At 52
Fluid well casing volume: 7.7] gal.
Air temperature: 4 (¢
Weather conditions: M\—-{‘\\\l W0 ~gn -
SAMPLING MEASUREMENT
DISCHARGE A A A X
Water level ; ] -
(t. BMP) 9 i9.0M L9 1515
Time 3NN ) M) M50
icharge ]
(Gal.) i (o 0 £
WATER QUALITY DATA
oH 4.1\ 715 bR\ b.0)
Conductivity j
(WMHOS/em , 40 . 991 54 S
Temperature
©C) \4.15 {45 4N 110
Turbidity :
(NTUs) 17| ) 1247 £ q.b
Color ' Cloy e clon
Odor Ao A A A
Total discharge: 7) 0 a0 g Casing volumes removed: 5 T
Method of disposal of discharged water: D s € < +r
QUALITY ASSURANCE
3220 v
A0 Sampling Method: (¥, bgilgr . Subnaible .y
wik Method to measure water level: X t
il Bailer ropes new or cleaned? 4. ~
- \«\ 0 (3‘,4\15 pH meterno: YT Calibrated: [y | }\,-
( Conductivity meter no. ST Calibrated: )57\ L \3.4)
) Comments: A/U A\ up-}- '
I ) +~ 144
_} ,._1 ﬁB WA \ ‘ \ff/\ v
s L0,

e—" < 2N\ e
17)"3\} Sk W v

)
FsHYE 0460 #, A

-—

33"\ ‘H"‘a K« 30 fﬂVUS:"H‘ = 1.00y% f‘r%@_ﬂ&
| Fr3

< 7 |Lt q g"’![j S ['}-M—\.,-\L{L
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WELL DEVELOPMENT LOG

Project: SWMY 5 b RT Well No SMB_MMi
Project No:_ 3\ $ %% . 0106 Date: '—1/| i
WELL MEASUREMENTS

Well inside diameter: ?\ |\r\ fi.

Depth of well casing: 3] .M ft.

Initial water level:  [4.{D _fi. below MP

Measuring point (MP): aq wad  uaha ordp

Fluid well casing volume: 2.7% eal.

Air temperature:  £(°%

Weather conditions: ('ltuﬂ:; i ﬂ__m\._l_wt.l 7“![,Jn~p"‘

SAMPLING MEASUREMENT

DISCHARGE A~ % X p.d
Water level _ o
(.. BMP) 440 44 1494 (45
Time U3y ns ¥ A 124
Dicharge -
(Gal.) l 10 A0 0
WATER QUALITY DATA
pH I"of:kl 70 60 6.65
Conductivity _ 5
(WMHOS/cm 67 03 152 %4
Temperature _
C) M0 My 4,30 iM.3)
Turbidity _
(NTUs) 00,3 7.4 4.7 3.1
Color buk LM"I May av
Odor AVt AR Mk Aing
Total discharge: -;C aalltns Casing volumes removed: .C) T
Method of disposal of distharged water: - A5 ~f
QUALITY ASSURANCE
3 i L' q Sampling Method: !(34 bg ]IM Sy \,_aﬁ HE g,!
- lb\ A0 Method to measure water level:
e Bailer ropes new or cleaned? 4 ¢
l 1.3 q pH meter no: YT Callbrated
Conductivity meter no. s Calibrated:
| 6 (,omments_U@:' X sedine. & AL\ h TLS ,ﬁlgi‘ L, ]éz
X ’ M&—M%—AU—"MJ@@—L&&*——; 1/
S ~ ﬁiur,. 15.4] 5""”’“[}
419 guls = wtl vil + 1.4 A

x 5

JM-
[ A1.40 galy

{TTAT gas = s vils. b £17 ’
UEEANEY s 3 23 62X 30 gy = 000D £ x 7HG) gals

T (56 0uabs 42« (1 H -

1f3

: D-31 | - g
1S rR Sean Patk =749 gals /imm



WELL DEVELOPMENT LOG

Project: Swmus & RT

Well No: SwmVSE- mwp e

Date: [} !\ L

WELL MEASUREMENTS

Project No: \415%%. DG

Well inside diameter: ;L 1\‘\ fi.
Depth of well casing: 35,40 ft.
Initial water level: .4} ft. below MP
Measuring point (MP):_qn, [Ed IEYA\ Y I!Q
Fluid well casing volume: 3 £\ gal.
Air temperature: Y U* &
Weather conditions: Y [y F ) S ) o
SAMPLING MEASUREMENT
DISCHARGE - a A *
Water level ] R .
(ft. BMP) 1255 1.0 (92 13.25
Time o0 1225 3y 131
Dicharge
(Gal.) | [ 0 30
WATER QUALITY DATA
pH 6.0} 5N 58% 551
Conductivity .
(WMHOS/cm A Moo Chll Y71
Temperature _
(°C) i [i.34 1 7.53 11594
Turbidity .
(NTUs) [)64.2 i 2hb o)
Color Pav 8l asda C[M!q CL&'{/
1 T
Odor A AR A A |
Total discharge: 3 0 ailles Casing volumes removed: 5 +
Method of disposal of discharged water:  {Jinams s PF S'TF
QUALITY ASSURANCE
3940
- 12.% ) Sampling Method: ‘\’(11 b v$3) Prng.
q Method to measure water level: Sg\ns¥  Lil wunflr  Wie) w g0
a2, '5 Bailer ropes new or cleaned? Afga
pH meter no: % §T Calibrated: Da{i- [ 46;0 7 gal
XLt Conductivity meter no. % ¢ L Calibrated: [!ifl:f _+ 7.4 4 g«|
—_ Comments: A4 My joft N .0l m—é‘k
by gad 2w Vi, K
x5
L A

VH.0T galsr 9x well vil,

A 3 r -
N(ash) = 0.ap0F+° 1 = 3R X T puadny 210
¢

l; WAl TP
A Ay e
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Project: Swsany 9 &

WELL DEVELOPMENT LOG

(G

Well No: §'w \}5‘6 “~Mwb .

Project No:_T1u ) 5%4%.0y 5 Date: "\'IE}']! L
WELL MEASUREMENTS

Well inside diameter: ; A ft.
Depth of well casing: 2 4, £\ ft.
Initial water level: {3 21% ft. below MP
Measuring point (MP):_ s, , C\égé A g N g'“') e
Fluid well casing volume: 20, & gal.
Air temperature: ‘—U}E r
Weather conditions: vl 0 - Zhwim ¢ Lol —

; S

SAMPLING MEASUREMENT

DISCHARGE X % % A
Water level

(fi. BMP) 13.00 {924 (330 (3.3}
Tirme 000 \070 109 )
Dicharge i

(Gal.) | L0 Ad 30
WATER QUALITY DATA

pH 43| 5§57 5.%3 £.0)
Conductivity R

(WMHOS/cm F 0\ A1 .55 A5
Temperature

(°C) v 4) pu.9) .6 14, 6%
Turbidity

(NTUs) 30.b %5 3.6 Tl
Color durk M‘t Clowr (4 lfdr
Odor A/DA A i Al

Total discharge: 3 () (ial_\‘!,.hg

Method of disposal of disc

2461 #+

- 1320 &4
b4 &
A Lb

3.65 6)‘[5'7 lwf\lw\\
x5

‘13;\'5 galtess 5K win\ va\l

Sampling Method
Method to measure water level:

QUALITY ASSURANCE

£429 v

¥] bﬂ. v 1 il [V
T S ’.C * wg I‘ =¥

Casing volumes removed: G ¢

arged water: [Jyian§ dgF\g“) g:f:é 5"-:}:€ S

Bailer ropes new or cleaned? pzpu
pH meter no: Y51 b4 Ug

Conductivity meter no. YsT 642 ¢ J3
Comments: L€y dask

Calibrated: Y)a; ]\1

Calibrated: )] P Y

D Epuslhs 3.3
ALD ‘hnh\\rﬁ et I()Iz._gg D gulf
-— 4 -}JLILI ﬁﬁis

1

;?)Gggf.»r)’: 1a60 B 1144 = 3,344+ x 30 poehi -y = 10805 Hﬂ 2.4B\ g4l
, AR 2

L Py

At §oie

D-33
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WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

Sueséh
SITE NAME: JBA/ &WHM' 17 PROJECT NO.

a1 16725 X 5
savpLenave: _ SIWHMU Sl = WO\ "m wewno. MW -0 |

DATE: "{ Q- SAMPLE TIME: _/ §52 PERSONNEL: WI
SAMPLE METHOD: D‘ﬁ d d gc g

SAMPLE MEDIA: ® ew O Surface Water
SAMPLE QA SPLIT: 7 ves @ wo SPLITSAMPLE NO.
SAMPLE QC DUPLICATE: ] ves DUPLICATE SAMPLE NO.
MS/MSD REQUESTED ,D YES g N =2 Fo &Ll Pﬂwms
SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS @
................... Semple Container o ElESEDENVE . Analysis Reauesied
Field Parameters Only oL T Yoes
’]/ 40 mLVOAVal g8 HCL
% 8s0muolrrt | | fanlasr r% None
€Y O 268 mL Poly yi. MWHNQ
W@ngm ........................
11 Amber Giass None
WELL PURGING DATA -
WELL DIAM (in);
Date "q N’ Well Depth (fi. BTE)C))
Time Started Depth to Water (ft BTOC)

Time Completed

1‘“5’-:

Water Column Length

PID Measurements

Volume of Water in Well (liters)

Background Fill Cycle (sec;
Breathing Zone 00 . Discharge Cycle (sec)
Well Head 0.0 Purge Ratle (liters/min)

‘ Level of Drawdown (ft. BTOC)

YSI Reading Interval= g min Amount Purged (liters)

Pump Intake Depth

Ferrous Fe=
Dissolved Mn=

T ma % ne dijwhon

mglL

FIELD MEASUREMENTS
1-Enter the first reading. 2-Select the current rood hii th "Next Reading” butlon.

3-Correct the values for the 2nd reoding.4- Correct vaiues ond repeot until stable

Time Amount pH Temperature | Conductivity DO obo ORP | Turbidity WL
. Purged(lners) . ("’C) (msg) {mgfL) (rn:g.fL {mV) (NTUs) ftBTOC

R e | ERTDRS T D D e R0
nﬁw .25 5.o4 133 0-SOl  NA ‘4'53 255-8 m-u 1€.90
(424 2. §.09 (3.3 0.50B 2.4Y 2€10 4574 590
194 339 <$.0% 1%.9° 0S\S 14l 24982 308 1,90
1429 4.0 & pg gs.*-rso.s%. [ 2444 2017 <90
13:‘44 £45 5.0 |%.9S 0.5% 102246 3 [30.1 (§.90
4§ L. S.,D 1%.66_0.5%4 0.95 M.l 92.b 1541
14¢ 1€ 4.99 13-90 0.58% 055 Y . % 1541
1y .0 498 [%.95 059l o,;}gm%sﬂ €3]
(SO (0.38 .9 13.-88 0 .S490 05 2612 9p. 2-15.41

W AY (%90 0.&;1?. 0.9 i34 Y <.
I BEiis | GREE Y

. 15, 0. ; . d 1€,
’. .s‘!; 3.lo2 2811 ;g-i. !1 £9%

Calibration
YSi
Pump 4
WL Meter
GENERAL COMMENTS:
d‘{”""‘“ woolky folloLoIN FACYIZ VLT PT e

AN AN




WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME:

ey S WMU Sl

855D
PROJECT NO. _J-¢rteodel.

SAMPLE NAME: M - MWD )-lwW 62~

WELL NO. MN—OI

DATE: q q 'V SAMPLE TIME: JﬂPERSONNEL H I\_/l
SAMPLE METHOD: hl ﬂ AM

SAMPLE MEDIA: ® ew
SAMPLE QA SPLIT: [ ves
SAMPLE QC DUPLICATE: ] ves
MS/MSD REQUESTED % vES

(O Surface Water
NO SPLIT SAMPLE NO.

NO DUPLICATE SAMPLE NO.

0 v =y AL PACAMETERS

WELL PURGING DATA

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sample Container Preservative Analysis Regueste
‘W 40 mL VOA Vial x3 HCL
40 mL VOA Vial x3 o[ C—
j—| 250 mL Poly x1 Nepe Anions/Alkalinity
0 250 mL Poly x1 ZnAcstate/NaOH S\ Sulfide
L 250 Amber Glass x1 e H,SO, g TOC
O iLPolyxd None e DHC

wéu_ DIAM (in): S

See pagt

Date Well Depth (ft. BTOC)
Time Started Depth to Water (ft BTOC)
Time Completed Water Column Length
PID Measurements Volume of Water in Well (liters)
Background =50 =00 Fill Cycle (sec’
Breathing Zone 00N Discharge Cycle
Well Head 0.0 . Purge Rate-Hitgrs/min)
- T TEvelsf Drawdown (ft. BTOC)
YSI Reading Interval= min Amount Purged (liters)
Pump Intake Depth
FIELD MEASUREMENTS Ferrous Fe=
1-Enter the first reading. 2-Select the current rood hit th "Next Reading” button. Dissolved Mn=

3-Correct the values for the 2nd reading.4- Correct values and repeat until stable.

mg/L
mg/L

Amount
Purged (liters)

e.5 1%.84 0.598 '0.S% 28\ 0.1 /$.23

%3S 4 :3 °w o €99 0.5F 2526 1.4 15.93
l | l"! o i"t"l 0.5 28%.0 Q-'-‘r .93
lﬂq | - 4- %t o '% zw‘b '5'73
isyq 7.!-5" 4. f 0 o2 oS £

Temperature | Conductivity
(mS/cm)
+10% | +10%

o /873

FIELD EQUIPMENT AND CALIBRATION

Model Calibration
YSI
Pump /,.,._'-* TN
WL Meter S R

GENERAL COMMENTS:




WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION T4 Ug%cé
SITE NAME: By SW MU Sle PROJECT NO. 3292

SAMPLENAME:  SWiIMIA S\p -~ MED 1- (a\WN O WELLNO._ MW ~OZ.

DATE: q4-9- ~Ile sameLe TvE: LHQ PERSONNEL: ﬂﬁ!
SAMPLE METHOD: MMMM

SAMPLE MEDIA: @® Gw () Surface Water

SAMPLE QA SPLIT: (] ves 72 no SPLIT SAMPLE NO.
SAMPLE QC DUPLICATE: [] ves NO DUPLICATE SAMPLE NO.
MS/MSD REQUESTED [] ves % NO

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

___Sample Container Preservative Analysis Reguested

1 40 mL VOA Vial x3 HCL Rer=t7s VUL S

[ semivorviere- | L AlgXd LN woes PARS

] 266miiolict | L Aden ¥ None Ammkdmty Hu'bidd( S
O shb samipoyxi Zndcaizianiaon Gy, T Suikde TAL TODAL Metalds
L 250-AmberGlacart: $ 0D £oly ¢ . #5Q. ﬂNoymuss Me'lull Gud&‘livd
L1 1L Poly x1 None DHC

ELL PURGING DATA '
J-9- WELL DIAM (in): 2.

Date Well Depth (ft. BTOC)
Time Started l q u Depth to Water (ft BTOC)
Time Completed p Water Column Length
PID Measurements Volume of Water in Well (liters)

Background R AT o Fill Cycle (sec

Breathing Zone 0.0 Lol Discharge Cycle (sec)

Well Head Gk 0.0 L5 Purge Rate (liters/min)

o - Level of Drawdown (ft. BTOC) v
YS| Reading Interval= g min Amount Purged (liters)

Pump Intake Depth A .

FIELD MEASUREMENTS Ferrous Fe= E mg/=fer1 0 At Iu.hm
»

1-Enter the first reading. 2-Select the current road hit th "Next Reading" button. Dissolved Mn= mg/L
3-Correct the values for the 2nd reading.4- Correct values and repeat until stable.

Amount . ivi Turbidity
Purged (liters) 9 (NTU's) [ ftBTOC

+10% + 10% +10% <10 <(0.5 ft
09 0430 NA 2.0 2128 888k 1565
9.0 p.2:v%

T
u

Stq 2.0 S, _ ,496121012111=us
201 | 4.9 94 A.pd 0.14L (0. o?.uu 9. 19-09
|20l | -©O 9-00 -ﬂr.vb.g.n ! 10.2220 gnsm
12\ +.5 0.2+ F.,20 0.\720 10.80 19%.8 18.6 16465

AL 4.0 .34 3.9l 0O.\0L 11.20 1382 1A \S.6S
172\ 10.S  (.BL +42 0.10F ,u:—qz% D |4.3 5.6
122 12:0 F.49 3.8 o. | ‘t-lp 1S5
1181 1%3.5 4.#‘ .94 o. 15.0S
4 123¢ IS0 .43 @.4| o €S
1261 14-S (.84 [0.0% 0
125l 21.0 .34 ws| o
120l 225 (-84 |l.0l

FIELD EQUIPMENT AND CALIBRATION

Model Calibration
YsI 15
Pump o
WL Meter A

GENERAL COMMENTS:

-dzﬁh o wader &\\om r%w'nfa paament=1<C s

—\y\ﬁ-d,\,\ nuww well
ure" ~LS Ps\

.h
mm m(}t.‘zr#
en n%wukcmmg

We frvm ‘”i“"“ wtuvaou-F bdw/'?
of "WIQS wa qu



WATER SAMPLE COLLECTION FIELD SHEET

40555

GENERAL INFORMATION

SITE NAME: JBA/ PROJECT NO.

SAMPLE NAME: Sn !g M St M m ‘5!! WELL NO. M w
DATE: ‘-ﬁ l\p SAMPLE TIME: I ag PERSONNEL: ligl

SAMPLE METHOD:
SAMPLE MEDIA: ® aw (O Ssurface Water
SAMPLE QA SPLIT: (] ves & no SPLIT SAMPLE NO.
SAMPLE QC DUPLICATE: ] ves NO DUPLICATE SAMPLE NO.
MS/MSD REQUESTED ] ves NO

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

___________ Sample Container Pressnvalive Analysis Requested
in| 40 mL VOA Vial x3 HCL RSK-175
40 mL VOA Vial x3 HCL o VOCs

g s 250 mL Poly x1 None Anions/Alkalinity
[ 250 mi. Poly x1 i e imrs sy iy
250 Amber Glass x1 ) I~ T0C
I — iLPoly xd None S DHC

WELL PURGING DATA

/ g& fa.ﬁl l WELL DIAM (iy:

Date Well Depth (ft. BTOQ)
Time Started j Depth to Water (ft BTOC)
Time Completed { Water Column LeAgth
PID Measurements 1 Volume of Water in Wellliters) ™
Background T 63‘\‘ : FiLeycle (sec™
Breathing Zone NG Discharge Cycle (sec)
Well Head 0.0 urge Rate (litersimin) ™
. i Level of Drawdown (f. BTOC) ™
YSI Reading Interval= min Amount Purged (liters) R
Pump Intake Depth
FIELD MEASUREMENTS Ferrous Fe= mg/L
1-Enter the first reading. 2-Select the current road hit th "Next Reading" button. Dissolved Mn=" mg/L

3-Correct the values for the 2nd reading.4- Correct values and repeat until stable.

Amount | Temperature | Conductivity
Purged (liters) {°C) (mS/cm)

FIELD EQUIPMENT AND CALIBRATION

Model Calibration
YSI
Pump
WL Meter = f\_
GENERAL COMMENTS: / Y




WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME: JBA/ S( ) w% PROJECT NO. l 02072
SAMPLE NAME: MOB ~bw (o WELL NO. ujf_z %

DATE: HIHI}& SAMPLE TIME: 2: ﬁj PERSONNEL: _|

SAMPLE METHOD: Bladder ) E
e R
SAMPLE MEDIA: @ GW O Surface Water
SAMPLE QA SPLIT: [J YES O no SPLIT SAMPLE NO.
D g & T
SAMPLE QC DUPLICATE: ] YES J NO DUPLICATE SAMPLE NO.
MS/MSD REQUESTED LISYES O no

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

.............................. Sample Container Preservative
] 40 mL VOA Vial x3 HCL
] 40 mL VOA Vial x3 HCL
N 250 mL Poly x1 None
0] 250 mL Poly x1 Zn Acetate/NaOH Sulfide
O 250 Amber Glass x1 H,SO, TOC
Ol GCEeod e None puc

WELL PURGING DATA

iy aw
oe 4J14/16 Well Depth 1, BTOC) T
Time Started 5. }3_ N Depth to Water (ft BTOC)E%OT
Time Completed 10 |7 Water Column Length 2.
PID Measurements ] Volume of Water in Well (Hters)m
Background 0.0 Fill Cycle (sec) %

Breathing Zone : _- Sty Discharge Cycle (sec) i
Well Head 0.0 Purge Rate (liters/min) £

Level of Drawdown (ft. BTOC) [

YSI Reading Interval= min . Amount Purged (iters) V2.3 Litark
Pump Intake Depth
FIELD MEASUREMENTS Ferrous Fe= @, | T mgil. Mo Dj hediwn
1-Enter the first reading. 2-Select the current road hit th "Next Reading" button. Dissolved Mn= Jﬁ mg/L

3-Correct the values for the 2nd reading.4- Correct values and repeat untif stable.

Amount Turbidity WL
Purged (liters) (NTU's) | ft BTOC

+1.0°C 3% +10% <10 <0.5 ft

3 | 0.2 Mo 664l 925 $5.3 |I1S.07
R4 CEE K- Me§ | 0.626 | 43 L[ 663 \S.o
49 125 0. e 048 | 294 [ol.2 4S5 [S.e0)
g5 %5 754 WML eei | DsH |ols SH3  15.07
¢sq HS5 22U 14490 0519 2484 1Y 429 (507
"I-OSI 5.8 h6.62 | )H44 0. 2.39 1250 (2477 (5.07
9.0 6.5 | 6.1 494 Og _ (9% M9 1.5 (5.07
- #y 1S5 600 |MEE 0.4 _‘L'm 156.9 13.9  jso7
9. (4 9SS  &590 \5.00 (.54p 1.60 1589 \2.% iS.0%
4:24 95 S.69 lSor A5y ‘5.53 15§99 10.0 (5.0
929 ws S FF 15.04 0.5 1.67 /1596 &. % (5,07
93y WS <. 4¢ 1505 psig 1.5 1540 U-F 1S.07
4: 39 1. .84 1510 | 0-535 156 1579 45 15.07
FIELD EQUIPMENT AND CALIBRATION
Model Calibration
vsi o Daily
Pump 2 AlLA
WL Meter q all A

GENERAL COMMENTS:
q&)ﬂ, Waker afber fund! 15.07
Lefd Tubigg in Well.

LY

LY

Page l of \
D-38



WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME:

JBA Siqeanl) > £

SAMPLE NAME: G/ | ,ié w0~ LA 3R
SAMPLE TIME: lias PERSONNEL:

DATE:

/e

WELL NO.

Bladder

SAMPLE METHOD:

SAMPLE MEDIA: ® GwW
SAMPLE QA SPLIT: [ ves
SAMPLE QC DUPLICATE: ] Yes
MS/MSD REQUESTED [ ves

PROJECTNO. T 145 %

AL~ g

3¢

ey

(O Surface Water

% NO
NO

ARG

SPLIT SAMPLE NO.

DUPLICATE SAMPLE NO. Qa0 & L = Al ~ [ Y~ (/ w Y

YS! Reading Interval= 6 L

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

A}

! sompe o V1 XD pdledg A - Dup

| mL Poly x1 HNO; Diss. Metals - FIELD FILTERED ~
% 500 mL Poly x1 HNO; Total Metals )
: ) 1L Amber Glass x2 None PAHs .. ~
% 1 L Amber Glass x2 None Herbicides {

250 Amber Glass x1 H,S0, Lo c — \
L] 1 L Poly x1 None DHC ~
WELL PURGING DATA

Date ,,,‘:IZIJ/)E-_ o
Time Started 23
Time Completed
PID Measurements
Background 0.0
Breathing Zone 0.0
Well Head 0.0

min

|| e ——
WELL DIAM (in): ol

Well Depth (ft. BTOC}__B L]

Depth to Water (ft BTOC)
Water Column Length

Volume of Water in Well tters)
Fill Cycle (sec;

Discharge Cycle (sec)

Purge Rate (liters/min)

Level of Drawdown (ft. BTOC)
Amount Purged (Hters)

Pump Intake Depth =

TSy

FIELD MEASUREMENTS

1-Enter the first rending. 2-Select the current road hit th "Next Reading" button.
3-Correct the vaiues for the 2nd reading.4- Correct values and repeat until stable,

Ferrous Fe=

Dissolved Mn= Q &) mg/L

Amount
Purged (liters)

+1.05C

Temperature| Conductivity

(mS/cm)

£10% |

Turbidity
(NTU's)

Bt [ N33 0.364 | WA 246 | ‘H %% 0%
2% s | 6.9 JD 007 L 25) =307 364 [iM1b
%5 1326 676 VY30 0.7 PLIRSIA 917 A1
250 190 [ 6.4 W3y |6.72¢ 1241 mw A0.) [1M48 |
255 5af 16.{1 | 4352 10,794 ) 253% F304 197 M4
Ve 1 6.$ Codb i34 10.72% | 1234 ."ﬁ‘i-‘\,,;,,lié,,,.,H-!%:
L1388 1228 6L [iv.z¢ 10229 | PECES AEE YN LA
AT A0 &% | n2g (0124 1237 il £ 1 14.3 [ 119
LB ikas | 676 [ M. 311029 | Ak s s 1414
(320 se L 6N 142 z7‘ !M; 4| (235 <333 1j 1419 |
§ TP S T W A TR LR TN S S OWE O T MK |
350 140 .2 1‘1-"1&;;0.?')() % AT 3y () 7..1 M19
g {525 NP) 4.4y | 0GB0 233 -3¢l 7.2 | M14
FIELD EQUIPMENT AND CALIBRATION
Model Calibration
YS 642D Y2 [N
Pump T afs
WL Meter Cildag > AR

GENERAL COMMENTS:

DUP Tawe,

SWwU S b=Mw 4 - Cw 0Y

Page

D-39
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WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME: JBAS 5(4,MU 56 PROJECT Nm wa
SAMPLENAME: S WMUS 6 — AAWO5 PQL\) O] weLLNO. . Mw oS

oate: Y {[ Y ”6 SAMPLE TIME: llj 1Y personner VY

gl

SAMPLE METHOD: Bladder
SAMPLE MEDIA: @ Gw O Surface Water
SAMPLE QA SPLIT: ] Yes ] NO SPLIT SAMPLE NO.
& ATt bt e i
SAMPLE QC DUPLICATE: ] ves ] No DUPLICATE SAMPLE NO.
MS/MSD REQUESTED O Yes 0 nNo

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

......Sample Container

Fieid Parameters Only
40 mL VOA Vial x3
250 mL Poly x1 e
250 mL Poly x1 Zn Acetate/NaOH
250 Amber Glass x1 "TH,80,
1 L Amber Glass x2 g None
WELL PURGING DATA

WELL DIAM (in): Z 1
Date Well Depth (ft. BTOC)' 4
Time Started s 5 Depth to Water (ft BTOC) |5, i:g

o 08315 ROQuested.
_VocCs

Ciniobioio!

Time Completed |45 % Water Column Length
PID Measurements Volume of Water in Well (liters)
Background 0.0 Fill Cycle (sec; T

Breathing Zone SR EJOL MR Discharge Cycle (sec)
Well Head T A B ) R Purge Rate (liters/min)
Level of Drawdown (ft. BTOC)
YSI Reading Interval= g min Amount Purged (liters)
Pump Intake Depth

FIELD MEASUREMENTS Ferrous Fe= J mg/L

1-Enter the first reading. 2-Select the current road hit th "Next Reading" button. Dissolved Mn= % mgIL.\y,k,

3-Correct the volues for the 2nd reoding.4- Correct values ond repeat until stable.

Time Amount

Purged (liters)

SHE |54 05 Sod 1271 pvgy 43¢ 2272 ©.\ \ 27
\3:41 1.5 YA€ |54 0467 2R s 6.2 |37
1352 2.6 H.92 17146 0-467 1.¥% 2524 0.| 133
13187 3.5 HEL \.4e 0.M% .29 Y2964 (347
M.02. 85 Ug b (.69 0.4y | 2§ 2516 6.1 3.7
lH01 5.5 U1 1270 () .47 |79 252001 (247
131168 (4.7 (173 8 467 1.75 2511 0.0 (2.3

FIELD EQUIPMENT AND CALIERATION

) Model Calibration
YS! i\
Pump Al
WL Meter : L G} A

"GENERAL COMMENTS:
¥ Y Slight Clovdinesg

= Lokt Tubing e,

Page L of )
-40



WATER SAMPLE COLLECTION FIELD SHEET l/l
(4 \

GENERAL INFORMATION

SITE NAME: By SwMIS 6 —MW@L prosecTrvo. S IHISES

SAMPLE NAME: SwMUEé - MWOb - (rwOE WELLNO. _AALJ o6
pate: § ]I‘—I{I b SAMPLE TIME: SH,Q personneL DG
SAMPLE METHOD: Bladder

SAMPLE MEDIA: @ 6w O Surface Water

SAMPLE QA SPLIT: 0 ves O] No SPLIT SAMPLE NO.

SAMPLE QC DUPLICATE: O] ves O no DUPLICATE SAMPLE NO.

MS/MSD REQUESTED O Yes 0 no

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

e RATIRIE COntainer Freservative e, APRIYS1S Requested
0] AOMLVOAVISLX3 o) HCL e RSKAT5 .
0 40 mL VOA Vial x3 HCL e VOCs ..
0 250mLPolyxt =~ None _Anions/Alkalinity
£ 250 m Poly x1 o ERRCOMANBON, i O
0] 250 Amber Glass x1 i HsSo, TOC _
=) o S e s e
WELL PURGING DATA
WELL DIAM (in
Date H “LI , I é Well Depth (ft. BTé)C)) 2
Time Started &0 : LI ? Deplh to Water (ft BTOC) I : é. |
Time Completed Water Column Length
PID Measurements Volume of Water in Well (liters)
Background 0.0 Fill Cycle (sec]
Breathing Zone T ok O SR e Discharge Cycle (sec)
Well Head s e T S Purge Rate (liters/min)
Level of Drawdown (ft. BTOC)
YS| Reading Interval= 6 min Amount Purged (liters)
Pump Intake Depth
FIELD MEASUREMENTS Ferrous Fe= mg/L
———————
1-Enter the first reading. 2-Select the current road hit th "Next Reading” button. Dissolved Mn= mg/L

3-Correct the volues for the 2nd reading.4- Correct values and repeat until stable

Turbidity
(NTU's) | BTOC

+10% <10 <0.5 ft

Amount Temperature | Conductivity

Purged (liters)

+10%

.6 1.1 iHuqg @©.245 A 337 1.9 336 )3%.2]

A YA g3 ©.725 2.7 Y56 3uqé 132

. - Hoy IMMT o013 2.4 1919 215.112.

W26 B! Y.07 L4 0.242 Q.7 200.. 3326 (3.2¢
13l 2.6 Y.l Ihygy @43 2.2 20l.Y 2059 (3.1
(+3% 4.1 Y.10 14,51 O.24 205 06.0(25.9 132
(3 14.4 Haz M50 ©.245 Les 17.27(9,0 |3.2
VicHg 1% ) 4.0 1»{.31 0.217 2.0l 20?;?2. l?.zr
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Table G-1.1

Selection of Exposure Pathways

- . Exposure . . Exposure On-Site/ Type of . . .
Scenario Timeframe Medium Medium Exposure Point Receptor Population Receptor Age Route Off-Site Analysis Rationale for Selection or Exclusion of Exposure Pathway
Surface Sol Commercial/Industrial Site Worker Adult Ingestion Onsite Quant Land use is currently Commercial/lndustrial and likely to remain so in the future.
urface Soi
c ¢/ Fut Surface Soil Land Use Site Worker Adult Dermal Onsite Quant Land use is currently Commercial/lndustrial and likely to remain so in the future.
urrent / Future
Particulates Fugitive Dust Site Worker Adult Inhalation Onsite Quant Land use is currently Commercial/lndustrial and likely to remain so in the future.
Soil Vapors Vapor Emissions Site Worker Adult Inhalation Onsite NA Exposure to vapors via the indoor air pathway are evaluated from indoor air samples collected in July 2014.
Surface and | Subsurface Construction/Intrusive Construction Worker Adult Ingestion Onsite Quant Contact during future construction is possible.
Future Subsurface Soil activities Construction Worker Adult Dermal Onsite Quant Contact during future construction is possible.
articulates ugitive Dus’ onstruction Worker u nhalation nsite uan ontact during future construction is possible.
Soil Particulat Fugitive Dust Construction Work Adult Inhalati Onsity Quant Contact during fut truction i ibl
Surface and | gyrface Soil Commercial/Industrial Land Site Worker Adult Ingestion Onsite Quant Soil at depth could be brought to the ground surface during construction/utility work in the future.
urface Soi
Fut Subsurface Use Site Worker Adult Dermal Onsite Quant Soil at depth could be brought to the ground surface during construction/utility work in the future.
uture f
Soi Particulates Fugitive Dust Site Worker Adult Inhalation Onsite Quant Soil at depth could be brought to the ground surface during construction/utility work in the future.
0i apors apor Emissions ite Worker u nhalation nsite xposure to vapors via the indoor air pathway are evaluated from indoor air samples collected in July .
Soil \% \% Emissi Site Work Adult Inhalati Onsits NA E t ia the ind ir path luated fi ind i | llected in July 2014
Surf d . . . Resident Child/Adult Ingestion Onsite Quant Residential land use evaluated to address unrestricted land use.
uriace an Surface Soil Residential Land Use
Future Subsurface
Soil Resident Child/Adult Dermal Onsite Quant Residential land use evaluated to address unrestricted land use.
Particulates Fugitive Dust Resident Child/Adult Inhalation Onsite Quant Residential land use evaluated to address unrestricted land use.
uture 0i apors apor Emissions esiden i u nhalation nsite xposure to vapors via the indoor air pathway are evaluated from indoor air samples collected in July .
Fut Soil V V Emissi Resident Child/Adult Inhalati Onsity NA E t ia the ind ir path luated fi ind i | llected in July 2014
G dwat G dwat Incidental Contact- Site Worker Adult Ingestion Onsite Quant Groundwater contact assumed to occur with handwashing only. No potable water use currently. No showering at work assumed.
roundwater roundwater .
Current / Future Handwashin Site Worker Adult Dermal Onsite Quant Groundwater contact assumed to occur with handwashing only. No potable water use currently. No showering at work assumed.
Indoor Air In\{:gi)orn Vapor Emissions Site Worker Adult Inhalation Onsite Quant Residential land use evaluated to address unrestricted land use. Although groundwater is not currently used as a potable water source, it is possible.
Construction Worker Adult Ingestion Onsite Quant Groundwater depths vary. There is some potential for incidental contact.
Future Groundwater | Groundwater Incidental Contact
Construction Worker Adult Dermal Onsite Quant Groundwater depths vary. There is some potential for incidental contact.
Resident Child/Adult Ingestion Onsite Quant Residential land use evaluated to address unrestricted land use. Although groundwater is not currently used as a potable water source, it is possible.
Groundwater Tap Water
Resident Child/Adult Dermal Onsite Quant Residential land use evaluated to address unrestricted land use. Although groundwater is not currently used as a potable water source, it is possible.
Groundwater
Future Air Wztgu\;ad’f;tse:vmgeo:ing Resident Child/Adult Inhalation Onsite Quant Residential land use evaluated to address unrestricted land use. Although groundwater is not currently used as a potable water source, it is possible.
Indoor Air Vap(?r Vapor Emissions Resident Child/Adult Inhalation Onsite Quant Exposure to vapors via the indoor air pathway are evaluated from indoor air samples collected in July 2014.
Intrusion y Y
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Soil

Reasonable Maximum Exposure

Table G-2.1
Occurrence, Distribution, and Selection of Chemicals of Potential Concern in Soil

SWMU 56- Joint Base Andrews Naval Air Facility Camp Springs, Maryland

Exposure CAS Minimum Maximum Units Location Detection Range of Concentration | Background RSL SSL COPC| Rationale for | Leaching
Point Chemical Number | Concentration | Concentration of Maximum Frequency| Reporting Used for Value Value Protective| Flag | Selectionor | COPC
(Qualifier) (Qualifier) Concentration Limits Screening (NC/C) of GW (YIN) Deletion (YIN)
(1) (2) (3) (4) (5) (6) (7)
Soil Metals/Inorganics
7429-90-5 1600 24000 mg/kg | SWMU5S6-TMWO5 | 14/ 14 14-18 24000 27900 7700  NC| 30000 Y ASL N
Arsenic 7440-38-2 0.37J 29 mg/kg | SWMU56-TMWO08 14 /14 0.046 -0.063 29 5.70 0.68 C 0.29 Y ASL Y
Barium 7440-39-3 4.3 42 mg/kg | SWMU56-TMW06 35/35 0.066 - 0.087 42 53.6 1500 NC 82 N BSL N
Beryllium 7440-41-7 0.025J 0.31 mg/kg | SWMU56-TMWO06 14 /14 0.020 - 0.028 0.31 1.06 16 NC 3.2 N BSL N
Cadmium 7440-43-9 0.029J 0.18 mg/kg | SWMU56-TMWO06 | 14 /14 | 0.0085 - 0.011 0.18 0.0390 7 NC 0.38 N BSL N
Calcium 7440-70-2 20J 1100 mg/kg | SWMU56-TMWO02 14 /14 13-16 1100 945 NE NE N NUT N
Chromium (8) 7440-47-3 24 22 mg/kg | SWMU56-TMWO05 | 14/ 14 0.069 - 0.095 22 31.2 0.3 C | 0.00067 Y ASL Y
Cobalt 7440-48-4 0.1 2.7 mg/kg | SWMU56-TMWO06 14 /14 0.0082-0.006 2.7 6.20 2.3 NC 0.27 Y ASL Y
7440-50-8 1J 5.2 mg/kg | SWMU56-TMWO1 | 14/14 | 0.088-0.064 5.2 1.2 310 Nc| 46 N BSL N
Iron 7439-89-6 1200 21000 mg/kg | SWMU56-TMWO03 14 /14 44-35 21000 22800 5500 NC 350 Y ASL Y
Lead 7439-92-1 0.89 16 mg/kg | SWMU56-TMWO1 14/14 0.023-0.016 16 37.1 400 14 N BSL Y
Magnesium 7439-95-4 33 800 mg/kg | SWMU56-TMWO02 14 /14 4.3-34 800 1100 NE NE N NUT N
Manganese 7439-96-5 0.94 39 mg/kg | SWMU56-TMWO02 | 14/ 14 0.03 - 0.041 39 174 180 NC 28 N BSL Y
Mercury 7439-97-6 0.011J 0.024 mg/kg | SWMU56-TMWO02 4/14 0.0078-0.006 0.024 0.0670 1 NC 0.10 N BSL N
Molybdenum 7439-98-7 0.081J 1 mg/kg | SWMU56-TMWO08 | 14/ 14 0.022-0.016 1 1.42 39 NC 2.0 N BSL N
Nickel 7440-02-0 0.32J 54 mg/kg | SWMU56-TMWO06 14 /14 0.031-0.023 54 11.3 150 NC 26 N BSL N
Potassium 7440-09-7 68 J 440 mg/kg | SWMU56-TMWO06 | 14/ 14 48-38 440 843 NE NE N NUT N
Selenium 7782-49-2 0.17J 0.85 mg/kg | SWMU56-TMWO02 14 /14 0.17-0.12 0.85 NE 39 NC 0.26 N BSL Y
Silver 7440-22-4 0.021J 0.045 mg/kg | SWMU56-TMWO1 714 0.025-0.018 0.045 NE 39 NC 0.80 N BSL N
Sodium 7440-23-5 75 600 mg/kg | SWMU56-TMWO03 4/14 69-54 600 43.4 NE NE N NUT N
e 7+ +0-28-0 0.011J 0.21 mg/kg | SWMUS6-TMWO6 | 14 /14 | 0.0044-0.0032 0.21 0.332 0.078 NC| 0.14 Y ASL Y
Vanadium 7440-62-2 2.6 37 mg/kg | SWMU56-TMWO05 14 /14 0.048-0.035 37 40.0 39 NC 86 N BSL N
Zinc 7440-66-6 0.58J 20 mg/kg | SWMU56-TMWO1 14 /14 0.39-0.29 20 29.2 2300 NC 370 N BSL N
Pesticides
4,4'-DDD 72-54-8 1.7J 1.8 ug/kg | SWMU56-TMWO01 2114 0.68-0.57 1.8 NE 2300 C 7.5 BSL N
4,4'-DDE 72-55-9 1.2J 4.7 ug/kg | SWMU56-TMW02 2114 0.3-0.25 47 NE 2000 C 11 BSL N
VOCs
1,3,5-Trimethylbenzene 108-67-8 0.61J 0.61J ug/kg | SWMU56-TMWO01 114 0.64-0.39 0.61J NE 78000 NC 170 N BSL N
2-Butanone (MEK) 78-93-3 7.8J 20J ug/kg | SWMU56-TMW02 3114 2-13 20J NE 2700000 NC 1200 N BSL N
Acetone 67-64-1 9.6J 97 ug/kg | SWMU56-TMW06 4/14 6-3.7 97 NE 6100000 NC 2900 N BSL N
Carbon disulfide 75-15-0 0.44J 0.87J ug/kg | SWMU56-TMW02 3/14 0.47-0.29 0.87J NE 77000 NC 240 N BSL N
cis-1,2-Dichloroethene 156-59-2 50 120J ug/kg | SWMU56-TMWO02 214 0.62-0.39 120J NE 16000 NC 21 N BSL Y
Tetrachloroethene 127-18-4 1.8J 1.8J ug/kg | SWMU56-TMW06 114 0.66-0.41 1.8J NE 24000 NC 2.3 N BSL N
Toluene 108-88-3 1.2J 1.2J ug/kg | SWMU56-TMWO02 114 0.77-0.48 1.2J NE 490000 NC 690 N BSL N
trans-1,2-Dichloroethene | 156-60-5 4.4 9.6J ug/kg | SWMU56-TMW02 2114 0.44-0.27 9.6J NE 160000 NC 31 N BSL N
Trichloroethene 79-01-6 0.49J 34 ug/kg | SWMU56-TMW06 214 0.26-0.16 34 NE 94 NC 1.8 N BSL Y
SVOCs
Benzyl alcohol 100-51-6 22 47J ug/kg | SWMU56-TMW05 714 20-10 47J NE 630000 NC 480 N BSL N

Page 1 of 2



Scenario Timeframe: Current/Future

Reasonable Maximum Exposure

Table G-2.1
Occurrence, Distribution, and Selection of Chemicals of Potential Concern in Soil

SWMU 56- Joint Base Andrews Naval Air Facility Camp Springs, Maryland

Medium: Soil

Exposure Medium: Soil

Exposure CAS Minimum Maximum Units Location Detection Range of Concentration | Background RSL SSL COPC| Rationale for | Leaching

Point Chemical Number | Concentration | Concentration of Maximum Frequency| Reporting Used for Value Value Protective| Flag | Selectionor | COPC
(Qualifier) (Qualifier) Concentration Limits Screening (NC/C) of GW (YIN) Deletion (YIN)
) (2) 3) “4) (5) (6) )

PAHs
Acenaphthene 83-32-9 22J 22J ug/kg [ SWMU56-TMWO01 114 0.2-0.16 22 459 360000 NC 5500 N BSL N
Acenaphthylene (9) 208-96-8 1.0J 7.7 ug/kg [ SWMU56-TMWO01 3/14 0.21-0.17 7.7 8.8 180000 (9) NC| 13000 (9) N BSL N
Anthracene 120-12-7 3.7J 5.6 ug/kg [ SWMU56-TMWO01 2/14 0.91-0.73 5.6 NE 1800000 NC| 58000 N BSL N
Benzo (g,h,i)perylene (9) | 191-24-2 4.0J 18 ug/kg [ SWMU56-TMWO01 3/14 1.4-1.1 18 4.8 180000 (9) NC| 13000 (9) N BSL N
Benzo[a]anthracene 56-55-3 1.9J 14 ug/kg [ SWMU56-TMWO01 3/14 1.1-0.91 14 11.2 160 C 4.2 N BSL Y
50-32-8 22 18 ug/kg | SWMUS6-TMWO1 | 3/14 0.93-0.75 18 3.5 16 c 240 Y ASL N
Benzo[b]fluoranthene 205-99-2 5.3J 34 ug/kg [ SWMU56-TMWO01 3/14 1.5-1.2 34 7.6 160 C 41 N BSL N
Benzo[k]fluoranthene 207-08-9 1.5J 9.4 ug/kg [ SWMU56-TMWO01 3/14 1.3-1 9.4 NE 1600 C 400 N BSL N
Chrysene 218-01-9 3.7J 30 ug/kg [ SWMU56-TMWO01 3/14 1.341 30 26.6 16000 C 1200 N BSL N
Dibenz(a,h)anthracene 53-70-3 34J 3.9 ug/kg [ SWMU56-TMWO01 2/14 1.6-1.3 3.9 17 16 C 13 N BSL N
Fluoranthene 206-44-0 354 35 ug/kg [ SWMU56-TMWO01 3/14 1.341 35 22.6 240000 NC| 89000 N BSL N
Fluorene 86-73-7 4.0J 54J ug/kg [ SWMU56-TMWO01 2/14 0.59-0.47 54J 11.8 240000 NC 5400 N BSL N
Indeno[1,2,3-cd]pyrene 193-39-5 3.1J 17 ug/kg [ SWMU56-TMWO01 3/14 1.4-1.1 17 5.8 160 C 130 N BSL N
Naphthalene 91-20-3 0.66 J 37 ug/kg [ SWMU56-TMWO01 4/14 0.41-0.33 37 NE 3800 C 0.54 N BSL Y
Phenanthrene (9) 85-01-8 21J 28 ug/kg [ SWMU56-TMWO02 3/14 1.4-1.1 28 9.3 180000 (9) NC| 13000 (9) N BSL N
Pyrene 129-00-0 4.0J 42 ug/kg | SWMU56-TMWO01 3/14 1.4-1.1 42 13.9 180000 NC| 13000 N BSL N

Notes

Bold = Constituents are selected at Constituents of Potential Concern.

(1) Maximum concentration detected used for screening.

(2) Background concentration is the upper threshold limit (UTL) as reported in Basewide Background Study for Andrews Air Force Base (CH2M, 2004).

(3) Compounds screened versus residential soil values, USEPA RSLs, May 2016 (THQ=0.1, TR = 1E-6).

(4) Value from USEPA RSLs, May 2016 (HQ = 0.1, TR = 1E-6) Value is MCL-based SSL (DAF=1); if MCL-based SSL was not available, risk-based SSL selected

(5) Constituent selected as a COPC if the concentration used for screening is above the RSL.

(6) Rationale Codes:

SSL = Soil

Selection Reason: ASL - Above Screening Level
Deletion Reason: BSL - Equal to or Below Screening Level

Deletion Reason: NUT - Chemical is an essential nutrient; non-toxic
(7) Constituent selected as leaching COPC if the concentration used for screening is above the SSL protective of groundwater (DAF=1).
(8) Chromium VI assumed as chromium was not speciated.
(9) RSL for pyrene used for this compound.
RSL = Regional Screening Level

Screening Level

C = carcinogen
NC = noncarcinogen
GW = groundwater

NE= None

Established

COPC = constituent of potential concern

Y =yes
N =no

mg/kg = milligrams per kilogram
ug/kg= micrograms per kilogram
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Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Table G-2.2
Occurrence, Distribution, and Selection of Chemicals of Potential Concern in Groundwater
Reasonable Maximum Exposure
SWMU 56- Joint Base Andrews Naval Air Facility Camp Springs, Maryland

Exposure CAS Minimum Maximum Units Location Detection Range of Concentration | Background Greater RSL Potential | Potential | COPC| Rationale for
Point Chemical Number | Concentration | Concentration of Maximum | Frequency Detection Used for Value than Value ARAR ARAR | Flag | Selection or
(Qualifier) (Qualifier) Concentration Limits Screening Background? (Nc/C) Value Source | (Y/N) Deletion
() (2) (3) 4)
Groundwater / [Metals/Inorganics
Tapwater Aluminum 7429-90-5 270J 2400 J ug/L [ SWMU56-MWO01 6/6 18 - 18 2400 J 27000 Y 2000 NC 200 SMCL Y ASL
7440-38-2 0.38J 0.77J ug/L | SWMU56-MW04 4/6 0.33 - 0.33 0.77J NE NA 0.0520 C 10.0 MCL Y ASL
7440-39-3 64 180 ug/L | SWMU56-MW04 6/6 0.29 - 0.29 180 76.6 N 380 NC| 2000 MCL N BSL
7440-41-7 0.1J 0.45J ug/L [ SWMU56-MWO01 4/6 0.08 - 0.08 0.45J NE NA 25 NC| 4.00 MCL N BSL
7440-43-9 0.38J 1.1 ug/L [ SWMU56-MWO01 3/6 0.27 - 0.27 1.1 26 N 0.9 NC| 5.00 MCL Y ASL
7440-70-2 4600 36000 ug/L [ SWMU56-MW04 6/6 35 - 35 36000 167000 N NE N EN
7440-47-3 0.68J 11 ug/L | SWMU56-MW04 5/6 0.5 - 05 11 34.3 N 0.035(5) C 100 MCL Y ASL
7440-48-4 27 10 ug/L [ SWMU56-MWO01 6/6 0.054 - 0.054 10 222 N 0.6 NC Y ASL
7440-50-8 0.64J 4.2 ug/L [ SWMU56-MWO01 6/6 0.56 - 0.56 4.2 291 N 80 NC| 1300 MCL N BSL
7439-89-6 560 2100 ug/L | SWMU56-MWO03 6/6 22 - 22 2100 20100 N 1400 NC Y ASL
7439-92-1 0.38J 0.58J ug/L [ SWMU56-MW03 4/6 0.18 - 0.18 0.58J 9.5 N 15.0 L 15.0 MCL N BSL
7439-95-4 3200 8900 ug/L | SWMU56-MW03 6/6 1 -1 8900 16000 N NE N EN
7439-96-5 120J 340 ug/L [ SWMU56-MWO01 6/6 0.31 - 0.31 340 160 Y 43 NC 50 SMCL Y ASL
7439-97-6 0.027 J 0.068 J ug/L | SWMU56-MWO05 2/6 0.027 - 0.027 0.068 J NE NA 0.063 NC| 200 MCL Y ASL
Molybdenum 7439-98-7 0.31J 5 ug/L [ SWMU56-MW04 4/6 0.14 - 0.14 5 1.59 Y 10 NC N BSL
Nickel 7440-02-0 4.7 14 ug/L [ SWMU56-MWO01 6/6 0.3 - 0.3 14 20.2 N 39 NC N BSL
Potassium 7440-09-7 900 J 40000 ug/L [ SWMU56-MW04 6/6 240 - 240 40000 18300 Y NE N EN
Selenium 7782-49-2 0.84J 0.88J ug/L [ SWMU56-MWO01 2/6 0.7 - 0.7 0.88J 26 N 10 NC| 50.0 MCL N BSL
Sodium 7440-23-5 29000 92000 ug/L [ SWMU56-MW04 6/6 92 - 92 92000 110000 N NE N EN
7440-28-0 0.057 J 0.18 J ug/L | SWMU56-MWO04 | 3/ 6 0.05 - 0.05 0.18 J NE NA 002 NC| 200 MCL Y ASL
Vanadium 7440-62-2 0.82J 29J ug/L [ SWMU56-MW04 4/6 0.5 - 05 29J 15.9 N 8.6 NC N BSL
Zinc 7440-66-6 12J 89J ug/L | SWMU56-MW04 6/6 2-2 89J 415 N 600 NC| 5000 SMCL N BSL
VOCs
1,1-Dichloroethane 75-34-3 0.21J 0.21J ug/L | SWMU56-MWO05 1/6 0.16 - 0.16 0.21J NE NA 2.80 o] N BSL
1,1-Dichloroethene 75-35-4 0.17J 0.44 J ug/L | SWMU56-MWO05 4/6 0.14 - 0.14 0.44J NE NA 280 NC| 7.00 MCL N BSL
Acetone 67-64-1 3J 56J ug/L [ SWMU56-MW04 4/6 1.9 - 1.9 56J NE NA 14000 N BSL
Chloroform 67-66-3 0.33J 3.1 ug/L [ SWMU56-MWO01 6/6 0.16 - 0.16 3.1 NE NA 0220 C 80 MCL N ROD
cis-1,2-Dichloroethene 156-59-2 0.25J 14 ug/L | SWMU56-MWO05 6/6 0.15 - 0.15 14 NE NA 36.0 NC| 700 MCL N BSL
Tetrachloroethene 127-18-4 4.7 4.7 ug/L | SWMU56-MW03 1/6 0.2 - 0.2 4.7 NE NA 11.0 o] 5.00 MCL N BSL
trans-1,2-Dichloroethene 156-60-5 0.18J 0.18J ug/L | SWMU56-MWO05 1/6 0.15 - 0.15 0.18J NE NA 36 NC 100 MCL N BSL
Trichloroethene 79-01-6 0.39J 36 ug/L [ SWMU56-MWO05 6/6 0.16 - 0.16 36 NE NA 0490 C 5.00 MCL N ROD
PAHs
Benzo (g,h,i)perylene 191-24-2 0.018J 0.018J ug/L | SWMU56-MW03 1/6 0.0034 - 0.0041 0.018J NE NA 12(6) NC N BSL
Benzo[a]anthracene 56-55-3 0.016 J 0.016 J ug/L | SWMU56-MW03 1/6 0.0031 - 0.0037 0.016 J NE NA 0.0120 C Y ASL
Benzol[b]fluoranthene 205-99-2 0.037J 0.037J ug/L [ SWMU56-MW03 1/6 0.0033 - 0.0039 0.037J NE NA 0.0340 C Y ASL
Benzo[k]fluoranthene 207-08-9 0.011J 0.011J ug/L [ SWMU56-MW03 1/6 0.0034 - 0.0041 0.011J NE NA 0340 C N BSL
Chrysene 218-01-9 0.033J 0.033J ug/L | SWMU56-MW03 1/6 0.0031 - 0.0037 0.033J NE NA 3.40 o] N BSL
Fluoranthene 206-44-0 0.073J 0.17 ug/L | SWMU56-MW04 2/6 0.0044 - 0.0052 0.17 NE NA 80 NC N BSL
Fluorene 86-73-7 0.020J 0.075J ug/L | SWMU56-MW04 5/6 0.018 - 0.022 0.075J NE NA 29 NC N BSL
Indeno[1,2,3-cd]pyrene 193-39-5 0.019J 0.019J ug/L [ SWMU56-MW03 1/6 0.014 - 0.017 0.019J NE NA 0.0340 C N BSL
Phenanthrene 85-01-8 0.07 J 0.16 ug/L | SWMU56-MW03 4/6 0.0094 - 0.011 0.16 NE NA 12 (6) NC N BSL
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Table G-2.2
Occurrence, Distribution, and Selection of Chemicals of Potential Concern in Groundwater
Reasonable Maximum Exposure
SWMU 56- Joint Base Andrews Naval Air Facility Camp Springs, Maryland

Notes:
Bold = Constituents are selected at Constituents of Potential Concern.
(1) Maximum detected concentration used for screening.
(2) Basewide Background Upper Tolerance Levels for Total Metals as reported in Basewide Background Study for Andrews Air Force Base (CH2M, 2004).
(3) Compounds screened versus residential tapwater values, USEPA Regional Screening Levels (RSLs), May 2016.
(4) Rationale Codes:
Selection Reason: ASL - Above Screening Level estimated value.
Deletion Reason: BSL - Below Screening Level
Deletion Reason: EN - Compound is an essential nutrient.
Deletion Reason: ROD - Currently addressed under the ST-14 ROD.
(5) Residential tapwater RSL for Chromium IV used for screening total chromium.
(6) Pyrene RSL value used as surrogate value

Definitions:

NA - Not Available NC - Noncarcinogen

C - Carcinogen COPC - Constituent of Potential Concern
Y - Yes ug/L= micrograms per liter

N - No

J = The reported positive result is considered estimated because the result is less than the limit of quantification (LOQ) or because certain quality control criteria were not met.
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Table G-6.1

Summary of Chemical Cancer and Non-Cancer Risks: Soil
SWMU 56- Joint Base Andrews Naval Air Facility Camp Springs, Maryland

Scenario Timeframe: Current/Future
Medium: Soll
Exposure Medium: Soil
Exposure CAS RSL EPC NC Cancer Background Greater
Point COPC Units Number Value Risk UTL Value than
(NC/C) Background?
(1,2) (3) (EPC/RSL) (EPC/RSL) (4)

Soil  JAluminum mg/kg 7429-90-5 77000 NC 24000 0.31 27900 N
Arsenic mg/kg 7440-38-2 0.68 C 29 - 4E-06 5.70 N
Chromium mg/kg 7440-47-3 0.3/120,000 C/NC 22 0.00 7E-05 31.2 N
Cobalt mg/kg 7440-48-4 23 NC 2.7 0.12 6.20 N
Iron mg/kg 7439-89-6 55000 NC 21000 0.38 22800 N
Thallium mg/kg 7440-28-0 0.78 NC 0.21 0.27 0.332 N
Benzo[a]pyrene ug/kg 50-32-8 16 C 18 -- 1E-06 3.5 N

SUM 1 8E-05
Totals:
Notes HI = 1
Cancer Risk= 8E-05
(1) Compounds screened versus residential soil values, USEPA RSLs, May 2016 (THQ=1.0, TR = 1E-6).
(2) Chromium was not speciated; first value is for Cr VI, second is for Cr III.
(3) Maximum concentration detected used for screening HHRA.
(4) Background concentration is the upper threshold limit (UTL) as reported in Basewide Background Study for Andrews Air Force Base (CH2M, 2004).

RSL = Regional Screening Level
SSL = Soil Screening Level

C = carcinogen

NC = noncarcinogen

GW = groundwate

r

NE= None Established

COPC = constituent of potential concern

Y =yes
N =no

mg/kg = milligrams per kilogram
ug/kg= micrograms per kilogram
EPC= Exposure Point Concentration
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Summary of Chemical Cancer and Non-Cancer Risks: Groundwater

Table G-6.2

SWMU 56- Joint Base Andrews Naval Air Facility Camp Springs, Maryland

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Exposure CAS RSL Exposure NC Cancer Background Greater
Point Chemical Number Value Point Risk Value than
(NC/C) Concentration Background?
(1,2) (3) (EPC/RSL) | (EPC/RSL) (4)
Aluminum 7429-90-5 20000 NC 2400 J 0.1 -- 27000 N
Groundwater / |Arsenic 7440-38-2 0.0520 C 0.77 J -- 1.5E-05 NE NA
Tapwater Cadmium 7440-43-9 9 NC 1.1 0.1 -- 2.6 N
Chromium (4) 7440-47-3] 0.035/16000 C/NC 11 0.001 3.1E-04 34.3 N
Cobalt 7440-48-4 6 NC 10 1.7 -- 22.2 N
Iron 7439-89-6 14000 NC 2100 0.2 - 20100 N
Manganese 7439-96-5 430 NC 340 0.8 -- 160 Y
Mercury 7439-97-6 0.63 NC 0.068 J 0.1 -- NE NA
Thallium 7440-28-0 0.2 NC 0.18 0.3 NE NA
Benzo[a]anthracene 56-55-3 0.0120 C 0.016 J -- 1.3E-06 NE NA
Benzo[b]fluoranthene | 205-99-2 0.0340 C 0.037 J -- 1.1E-06 NE NA
SUM 3 3E-04
Totals:
HI = 3
Cancer Risk= 3E-04
(1) Compounds screened versus residential tapwater values, USEPA Regional Screening Levels (RSLs), May 2016 (THQ = 1; TR=10-6).
(2) Chromium was not speciated; first value is for Cr VI, second is for Cr III.
(3) Maximum concentration detected used for screening HHRA.
(4) Background concentration is the upper threshold limit (UTL) as reported in Basewide Background Study for Andrews Air Force Base (CH2M, 2004).

Definitions:

NA - Not Available

C - Carcinogen
Y -Yes
N - No

NC - Noncarcinogen
COPC - Constituent of Potential Concern
ug/L= micrograms per liter
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Remedial Investigation at SWMU 56
Performance-Based Restoration
Joint Base Andrews Naval Air Facility Washington, Maryland
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Regulatory Comment Worksheet
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Comments to the
Draft Final Remedial Investigation (and associated RTCs at SWMU 56)
Performance-Based Restoration
Joint Base Andrews, Camp Springs, Maryland

Comment A, D, E, A or

Comment # ED or Xt Response D2

Note: Based on discussions at the March 2018 Tier | regarding VI risks due to ST-14 contaminants will be addressed in the future at ST-14.

The following language (showing in red and included in the attached redlined version) has been added to the executive summary and
conclusions within the RI report. This language will also be carried forward to the PP and ROD for SWMU 56.

“As noted throughout this report, chloroform and TCE were detected in SWMU 56 RI groundwater samples in exceedance of their respective
RSLs and VISLs. SWMU 56 is collocated with ST-14. Chloroform and TCE are known contaminants and are currently being remediated in
accordance with the ST-14 ROD. Therefore, chloroform and TCE were not selected as COPCs and were not carried through the HHRA.
However, further evaluation of VI as it relates to chloroform and TCE is warranted and is planned to be conducted in support of ongoing ST-14
remediation.”

USEPA Project Manager (Andy Sochanski) — Comments Received: January 11, 2018

1. Comment 3 and RTCs. VI risk was not calculated for workers nor The risk assessment for ST-
residents. If a VI risk is exceeded, ICs are necessary. The only way to 14 calculated VI risks and
evaluate if ICs are necessary is to calculate a VI risk. found them to be

unacceptable for residential
use. Therefore, VI risks for
residential use are a part
RAOs and addressed
through ICs that prevent
residential use.

E VI risk for workers was
evaluated at ST-14, but was
not calculated in the ST-14
risk assessment. VI risks for
commercial/industrial are
not currently addressed in
the ST-14 ROD.

The following was added to
Section 4.2.4.5:

'A = agree D = disagree E = explanation FD = needs further discussion X = take exception to

10fb
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Comments to the

Draft Final Remedial Investigation (and associated RTCs at SWMU 56)

Performance-Based Restoration
Joint Base Andrews, Camp Springs, Maryland

“It is noted that SWMU 56 is
collocated with ST-14.
Residential exposure to
chloroform and TCE is
currently being addressed in
the ST-14 ROD via
institutional controls that
restrict residential use
(USAF, USEPA, and MDE,
2007). However, further
evaluation of VI as it relates
to chloroform and TCE is
warranted and is planned to
be conducted in support of
ongoing ST-14 site
remediation.”

2. Comment 5 and the Response states there is a VI risk.

e In sampling conducted ~n 2012, chloroform was detected at
concentrations ranging from 0.33 - 490 ug/L. TCE ranged from 0.31 to
45 ~g/L.

e In 2016 sampling, only trace levels of chloroform (up to 3.1 ug/L)
were detected, while TCE was observed at 0.39 to 36 ug/L.

e Regarding VI, according to Section 4.2.4.5 (Vapor Intrusion Screening
Level Comparison):

“Chloroform was detected in groundwater samples ... at concentrations that
exceeded the VISL target groundwater concentration of 0.81 ug/L. TCE
was detected in groundwater samples ... at concentrations that exceeded
the VISL target groundwater concentration of 1.2 ug/L. It is noted that
SWMU 56 lies within the footprint of ST-14. Chloroform and TCE are
currently being addressed in the ST-14 ROD.”

The text above in red is garnered from the draft RI report. However, the
report is incorrect as EPA" review detailed.

See response to comment
#1.

'A = agree D = disagree E = explanation FD = needs further discussion X = take exception to
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Comments to the

Draft Final Remedial Investigation (and associated RTCs at SWMU 56)

Performance-Based Restoration

Joint Base Andrews, Camp Springs, Maryland

As previously stated the ST-14 ROD does not address chloroform. The text
and table is taken from the ST-14 ROD.

2.8 REMEDIAL ACTION OBJECTIVES

Based on an evaluation of site conditions. an understanding of the contaminants. the physical properties in
groundwater, the results of the risk assessments. and an analysis of applicable or relevant and appropriate
requirements (ARARs ), the following remedial action objectives (RAOs) were developed for ST-14:

s Prevent the ingestion of shallow groundwater containing contaminants that exceed federal MCLs
non-zero maximum contaminant level goals (MCLGs). or in their absence. an excess cancer rigk of
1 x 107 to 1 x 10” or a hazard quotient (HQ) of 1

+ Prevent off-site migration of shallow groundater »ith contamination above cleanup levels.

» Restore shallow groundwater tc expected beneficial uses fo the extent practicable wihin a
reasonable tme frame.

« Prevent residential exposure to soil

* Prevent residential and/or commercial exposure to groundwater contaminants at levels of concem
via dermal contact. ingestion. or vapor intrusion

The remedial action selected for the site should attain these RAOs. which address the unaccepiable risks
from VOCs in site soils and groundwater. The RAOs are intended to clean up the groundwater and. during
the remediation. ensure potential future human receptors do not come intc contact with the groundwater at
the site (i.e.. through drinking or contact during construction activifies) so that no unacceptable sxposure o
the hazardous constituents will &ccur

Achievement of the RAOs will be quantitatively measured by the achievement of cleanup criteria during the
implementation of the remedy. Cleanup criteria for ST-14 were set to federal Safe Drinking VWater Act MCLs

coce Cleanup Criteria (MCL)
(Hg/L)
Benzene 5
CT 5
Toluene 300
CE 5
Vinyl Chloride 2
Xylenes. total 500

The Draft SWMU 56 RI
does not assert that
chloroform is an ST-14
COC. It acknowledges that
it is addressed in the ST-14
ROD as a degradation
product. The Draft RI (pg
ES-1 and pg 1-5) states the
following:

“The primary groundwater
contaminants of concern
(COCs) identified for ST-14
include trichloroethene
(TCE), vinyl chloride (VC),
carbon tetrachloride,
benzene, toluene, and
xylenes. A Record of
Decision (ROD), signed in
September 2007, identified
site-wide enhanced in-situ
biodegradation with
groundwater monitoring and
institutional controls as the
major components of the
selected remedy for ST-14.
The ST-14 ROD (USEPA,
2007) addresses both the
COCs and their respective
degradation products (cis-
1,2-dichloroethene and
chloroform for example).”

See page 2-24 of the ST-14
ROD for the specific
mention of chloroform as a
metabolite of CT addressed
in the ROD.

'A = agree D = disagree E = explanation FD = needs further discussion X = take exception to
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Comments to the

Draft Final Remedial Investigation (and associated RTCs at SWMU 56)

Performance-Based Restoration

Joint Base Andrews, Camp Springs, Maryland

Furthermore, the ST-14 ROD states the following:

2.12 SELECTED REMEDY FOR GROUNDWATER

“Based on the evaluation of the remedial alternatives, Alternative 4 is the
selected remedy for the remediation of benzene, CT, and TCE
contamination in groundwater at ST-14.”

There is no mention of chloroform as a COC or degradation product.

See response to comment
#3.

Comment 5 and RTC continued.

* Based on the 2012 dataset (which was not considered in the BLRA), the
maximum groundwater levels of chloroform (490 ug/L) and TCE (45 ug/L)
generate the following
VI risks:
e residential exposure scenario: cancer = 6.4E-04 (due primarily to
chloroform) and HI = 9.1 (due to TCE)
e commercial exposure scenario: cancer = 1.5E-04 (due primarily to
chloroform) and HI = 2.3 (due to TCE)

* Based on the 2016 dataset, the maximum groundwater levels of
chloroform (3 .1 ug/L) and TCE (36 ug/L) generate the following VI risks:
e residential exposure scenario: cancer = 3.4E-05 (due primarily to
TCE) and HI = 7.0 (due to TCE)
e commercial exposure scenario: cancer=5.7E-06 (due primarily to
chloroform) and HI = 1. 7 (due to TCE)

Therefore, there is a VI at SWMU56 due to chloroform or TCE which is
NOT a contaminant of concern at ST-l14. The ROD does not address VI risk
or the degradation products.

The VI risks using the 2016
data is shown below (note
that commercial VI cancer
risk is not due to
chloroform.)

Residential
Cancer Risk Hazard
TCE 3.0x10° 7.0
Chloroform |3.8x10° 4.6 %10

Commercial

Cancer Risk Hazard

TCE 4.8 x10° 1.7

Chloroform |8.7x 107 | 1.1 x 107

As stated in response to
comment #1, VI risk for
residents is addressed in
the ST-14 ROD.

Commercial VI risk (as
shown above) is due to
TCE, which is attributable to
ST-14. Based on Tier |
discussions and as stated in
the general comment at the
beginning of these RTCs, VI
due to ST-14 contaminants
will be addressed as a part
of future ST-14 activities.

'A = agree D = disagree E = explanation FD = needs further discussion X = take exception to
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Comments to the

Draft Final Remedial Investigation (and associated RTCs at SWMU 56)

Performance-Based Restoration

Joint Base Andrews, Camp Springs, Maryland

Language has been added
to this Rl and will be carried
forward in the PP and ROD.

6. Table 4-5: 2016 Groundwater VISL Screening identifies a VI risk which See response to previous
must be addressed. Therefore, it appears prudent that the VI risk required comments regarding VI risk
ICs. at ST-14.

7. Comment 25 and Response. Please see comments above. Your response See response to previous
in incorrect as noted above. comment regarding

chloroform in the ST-14
ROD.

8. Response to comment 31. "The Draft Rl does not assert that chloroform is See response to previous
a COC in the ST-14 ROD." This is correct. Therefore, chloroform is not comment regarding
being addressed in the ST-14 ROD. chloroform in the ST-14

ROD.

9. Response to comment 33: ICs are required. We either amend the ST-14 See response to previous
ROD for VI at for SWMU56 or we add ICs for the VI risk for SWMU56 until comments regarding VI risk
the risk is gone and until UUUE is achieved at ST-14. at ST-14.

10. The above comments must be addressed in the report. See general comment at the

beginning of these RTCs. VI
due to TCE will be
addressed as a part of
future ST-14 activities.
Language has been added
to this RI and will be carried
forward in the PP and ROD.

'A = agree D = disagree E = explanation FD = needs further discussion X = take exception to
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‘\\-(ED ST47.$
g ) UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2 m 8 REGION Ili
%, S 1650 Arch Street
fCTp—— Philadelphia, Pennsylvania 19103-2029

Date: April 19, 2018

Mr. Bill Burris, Chief
Environmental Restoration

11" CES/CEAN

3446 North Carolina Ave.

Joint Base Andrews, MD 20762-4803

Re: Draft RI SWMU 56 RTCs V2
Andrews AFB Joint Base Andrews

Dear Mr. Burris:

The EPA has reviewed the Response To Comments (RTCs) V2 Draft Final Remedial
Investigation at SWMU 56 Performance-Based Restoration, Joint Base Andrews Naval Air
Facility Washington, Camp Springs, Maryland, Contract W9128F-13-D-0002, DO #0004,
August 2017, Version: 00 and the response to comments. EPA is pleased to provide you the
following comments.

EPA Review

I, The responses are generally acceptable. The remedial investigation, summary and
conclusions, as well as the proposed plan and record of decision (ROD) will need to be
explicitly clear as to the rational for no action and that the VI risk will be address under
ST-14. A timetable to incorporate the VI risk due the contaminated groundwater at ST-14
will need to be detailed. The VI risk at the Civil Engineering Yard will need to be address
as an ESD for ST-14. The other occupied building will need to be evaluated for VI risk.

Thank you. As always, if you have questions about this letter, please feel free to contact
me. My e-mail address is sochanski.andy@epa.gov and myrjcelephone number is 215-814-3370.

/ /)

S Andrew Sochanski, P.G., RP
Federal Facilities Branch (3HS11)

cc: Peggy Williams, MDE LMD/FF
Kenneth A. Clare, PGCHD
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