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1. INTRODUCTION

This report documents the results of the U.S. Army Base Realignment and Closure Division’s
(Army’s) Site Inspection (SI) for perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid (PFOA) at
the Fire Training Area (SVAD-067) and the Scrap Wood Open Burn Area (SVAD-084) at Savanna Army
Depot Activity (SVDA), Savanna, Illinois. Figure 1-1 presents the location of SVDA. The Army conducted
this SI in accordance with its authority as the lead agency under Executive Order 12580, which authorizes
the U.S. Department of Defense (DoD) to implement environmental response actions in compliance with
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as
amended. This document was prepared by Leidos under Contract No. W912QR-16-D-0003, Delivery Order
(DO) No. W912QR18F0137 with the U.S. Army Corps of Engineers (USACE), Louisville District.

The primary objective of the SI was to determine the presence or absence of PFOS or PFOA in
groundwater at SVAD-067 and SVAD-084 at concentrations exceeding the U.S. Environmental Protection
Agency (USEPA) drinking water lifetime health advisory (LHA) and the tap water regional screening level
(RSL) cited in the October 2019 Assistant Secretary of Defense (ASD) Investigating Per- and
Polyfluoroalkyl Substances (PFAS)' within the DoD Cleanup Program Memorandum (ASD 2019). This SI
was conducted in accordance with CERCLA; the Defense Environmental Restoration Program (DERP);
the National Oil and Hazardous Substances Pollution Contingency Plan (NCP); and DoD, Army, and
USEPA guidance documents.

In 2012, USEPA, under the Safe Drinking Water Act (SDWA), published the Third Unregulated
Contaminant Monitoring Rule (UCMR3), which required public water supplies across the country to
sample for a list of 30 unregulated contaminants, including 6 PFAS:

PFOS

PFOA

Perfluorobutane sulfonate (PFBS)
Perfluorononanoic acid (PFNA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS).

Results of the UCMR3 indicated detections of PFAS at numerous locations, including several near
DoD facilities. PFAS have been extensively manufactured and used worldwide for a variety of purposes.
PFAS are commonly used as additives to paper, packaging, clothing, carpets, sporting equipment, non-stick
cookware, cleaners, pesticides/herbicides, adhesives, paints, varnishes, sealants, hydraulic fluid, and
surfactants to enhance product performance. Due to the ubiquitous nature of PFOS/PFOA, its likely use,
storage, and incidental releases of other PFOS/PFOA-containing products in small quantities occurred
during the operational history of SVDA. However, in general, PFAS detections related to DoD facilities
are often linked to the use of aqueous film-forming foam (AFFF), which contains various PFAS. AFFF was
used as a firefighting agent to suppress fires involving petroleum hydrocarbons. PFAS are emerging
contaminants and historically have not been analyzed during site characterizations; therefore, minimal
sampling data exist for most sites.

In 2016, USEPA issued a drinking water health advisory (HA) for PFOS and PFOA. The LHA is
70 nanograms per liter (ng/L) for each compound and the combined total of PFOS and PFOA. When AFFF
is released to the environment, PFAS can migrate into soil and groundwater. Once in the environment, the
compounds are persistent and may migrate through airborne transport, surface water, groundwater, and/or
biologic uptake. The amount of PFAS that enters the environment depends on the type and amount of AFFF
used, where and when it was used, the type of soil, and other factors. If private or public wells are located
nearby, they could potentially be affected by PFAS. Similarly, surface water features may be impacted and
may convey PFAS to downgradient receptors.
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In accordance with the June 10, 2016, Department of the Army policy regarding PFOS/PFOA
contamination assessment (Department of the Army 2016), the Army sampled the SVDA Lower Post
drinking water on September 26, 2016. The groundwater production well provides the sole source of potable
water for the Installation. This well, also known as the Lower Post Bedrock Well, is located in Building
107 and is approximately 1,200 feet deep. The six UCMR3 PFAS compounds were analyzed for and not
detected (Appendix A).

Although the shallow groundwater at SVDA is not a drinking water source, SVAD-067 and SVAD-084
are under investigation because they were historically used as fire training areas (FTAs) in the Lower Post
and Plant Area (Figure 1-2). Based on the timeline for development of AFFF, AFFF-containing PFAS was
unlikely to have been used until after 1966. The SVAD-067 FTA was used for approximately 40 years (in
use as early as 1947) to train firefighters in various methods of controlling oil-related fires (SAIC 1999a).
SVAD-084 was used once a year for an FTA for more than 20 years (Clarke 1996) (use assumed to start in
the 1970s). This SI Report presents the results of groundwater investigations at SVAD-067 and SVAD-084
and evaluation for the potential of the six UCMR3 PFAS compounds in groundwater. The scope and
objectives for the SI at SVAD-067 and SVAD-084 are defined in Section 1.1. A description of the
Installation is provided in Section 1.2, descriptions of SVAD-067 and SVAD-084 are presented in
Section 1.3, and the organization of the remainder of the report is summarized in Section 1.4.

1.1 SCOPE AND OBJECTIVES

The SI scope included preparation of project planning documents; field investigations; validation and
management of analytical data; comparison of analytical data to screening levels; and documentation of the
investigation results. This project was conducted in accordance with the Uniform Federal Policy Quality
Assurance Project Plan (UFP-QAPP) Addendum 2 for the SI at SVAD-067 and SVAD-084 (Leidos 2018a)
and the Health and Safety Plan (HASP) Addendum 2 for the SI at SVAD-067 and SVAD-084
(Leidos 2018b). These documents were submitted to the Army, Illinois Environmental Protection Agency
(IEPA), and USEPA Region 5 for review and approval prior to the initiation of field activities. Field
sampling and laboratory chemical analyses were conducted in accordance with project-specific quality
assurance/quality control (QA/QC) and health and safety requirements.

The primary objective of the SI was to determine the presence or absence of PFOS or PFOA in
groundwater at SVAD-067 and SVAD-084 at concentrations exceeding the USEPA drinking water LHA
and the tap water RSLs that are the residential scenario screening levels calculated using the USEPA RSL
calculator and referenced in DoD guidance (ASD 2019). While groundwater samples at SVAD-067 and
SVAD-084 were analyzed for the six UCMR3 PFAS compounds, USEPA has calculated LHAs and
DWELs for only PFOS and PFOA. Thus, only groundwater sampling results for site concentrations of
PFOS and PFOA were compared to the USEPA LHA and DWEL to determine whether the potential exists
for human health risk from drinking water.

1.2 INSTALLATION DESCRIPTION

SVDA is located in northwestern Illinois adjacent to the Mississippi River in Jo Daviess and Carroll
counties (Figure 1-1). The Installation is in the central lowlands of the interior plains physiographic
province, approximately 7 miles north of the city of Savanna, Illinois; 27 miles north of Clinton, Iowa; and
approximately 150 miles west of Chicago, Illinois. The Installation occupied 13,062 acres at the time of
closure and is bordered by agricultural land to the north and east, the Apple River to the southeast, and the
Mississippi River to the south and west.

The U.S. Army purchased the property for the Installation in 1917 for the construction of a proving
and test facility for artillery and ammunition. The Installation officially was activated as Savanna Proving
Grounds (SPG) on December 26, 1918, and proof testing activities were conducted through approximately
August 1919. Ordnance storage facilities were expanded between 1918 and 1921 when the facility began a
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transition from proving ground to ordnance depot and was renamed Savanna Ordnance Depot (SOD).
Intensive construction of additional magazines, administrative buildings, bomb plants, and shell-loading
plants was completed between December 1939 and November 1941.

The Installation was re-designated as a U.S. Army Ordnance Depot in 1959 and received a special
weapons mission in January 1961, requiring a special ammunition area for assembly, disassembly, and
storage as part of the Installation’s operations. The Installation was placed under the jurisdiction of the
U.S. Army Supply and Maintenance Command in 1962 and its name was changed to Savanna Army Depot.

Ammunition maintenance and supply operations at SVDA were reduced in 1972 and the special
weapons storage and maintenance mission was terminated in 1974. The U.S. Army Ordnance Ammunition,
Surveillance, and Maintenance (OASM) School, activated at the Installation in 1950, included the addition
of a special weapons workshop in 1970. The school was renamed in 1979 as the U.S. Army Defense
Ammunition Center and School (DACS). From 1984 until March 2000, the mission at SVDA was the
receipt, storage, issuance, and demilitarization of conventional ammunition and general supplies, which
included manufacturing, procurement, and repair of ammunition peculiar equipment (APE) parts for
worldwide DoD support and QA of stored ammunition. The QA mission provided ammunition and
explosive QA for conventional ammunition, guided missiles, large rockets, ammunition components,
explosives, and packing material.

SVDA was placed on the National Priorities List (NPL) in 1984. The CERCLA Installation
Restoration Program (IRP) activities have been ongoing at the Installation since 1990. The facility was
identified for closure in 1995 under the Base Realignment and Closure (BRAC) process and all industrial
activities ceased when SVDA officially closed in March 2000. Currently, the only onsite Army activities
are associated with the assessment and remediation of site-related contamination as required under
CERCLA and BRAC and the preparation for transferring ownership of various parcels of land to non-DoD
entities (SAIC 1999a).

1.3 FIRE TRAINING ACTIVITIES AT SVAD-067 AND SVAD-084

Fire training activities at SVAD-067 and SVAD-084 were determined to have utilized AFFF based
on historical records reviews (SAIC 1999a) and recent interviews with a former SVDA Fire Chief. The
former Fire Chief was a firefighter during the 1960s and 1970s and was the SVDA Fire Chief from 1987
to 1995. The former Fire Chief indicated that FTA activities at SVAD-067 utilized AFFF mixed with water.
The former SVDA employee noted that FTA activities at SVAD-084 were conducted with water and 3M
Light Water. 3M Light Water was the brand name for a firefighting foam manufactured by 3M that
contained PFOS. Consequently, the groundwater at SVAD-067 and SVAD-084 was evaluated to determine
the presence or absence of PFOS or PFOA above the USEPA LHA and the tap water RSLs that were
calculated using the USEPA RSL calculator and referenced in DoD guidance (ASD 2019) as a result of
DoD activities. SVAD-067 and SVAD-084 site locations are shown in Figure 1-2.

1.4 REGULATORY OVERVIEW AND PROJECT ACTION LIMITS

As discussed in Section 1.0, in 2012, USEPA published the UCMR3, which required public water
supplies across the country to sample for a list of 30 unregulated contaminants, including 2 chemicals of
concern (COCs) relevant to this SI (PFOS, PFOA). PFAS detections at DoD facilities are often linked to
the use of AFFF, which may contain one or more of these chemicals. AFFF is a firefighting agent used to
suppress fires involving petroleum hydrocarbons. The USEPA LHA was established as the project action
limit in the UFP-QAPP Addendum 2 for the SI at SVAD-067 and SVAD-084 (Leidos 2018a). Subsequent
to the establishment of the SVAD-067 and SVAD-084 project actions levels, the Army issued guidance for
investigating PFAS within DoD cleanup programs, which calculated tap water RSLs using the USEPA RSL
calculator (ASD 2019).
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Detected concentrations of PFAS in environmental samples collected during the SI were compared
against the USEPA LHAs for PFOS and PFOA and tap water RSLs for PFOS, PFOA, and PFBS, as
described below and listed in Table 1-1.

Table 1-1. Sl Project Action Limits
Savanna Army Depot Activity, Savanna, lllinois

Chemical USEPA Health
Abstract Tap Water RSL Advisory®
Parameter Service Number (ng/L)2 (ng/L)
PFOS 1763-23-1 40 70.0¢
PFOA 335-67-1 40
PFBS 375-73-5 40,000 N/A

2The tap water screening levels of 40 ng/L for PFOS and PFOA and 40,000 ng/L for
PFBS are cited in the ASD Investigating Per- and Polyfluoroalkyl Substances within the
Department of Defense Cleanup Program Memorandum (ASD 2019). These are
residential scenario screening levels calculated using the USEPA RSL calculator
(HQ=0.1). The screening level of 40 ng/L does not apply to the combined
concentrations of PFOS and PFOA.

b Drinking Water Health Advisory for Perfluorooctane Sulfonate (USEPA 2016a) and
Drinking Water Health Advisory for Perfluorooctanoic Acid (USEPA 2016b).

¢When PFOA and PFOS are both present, the combined detected concentrations of
the compounds are compared with the 70-ng/L health advisory value.

Currently, no legally enforceable Federal standards, such as maximum contaminant levels (MCLs),
exist for PFAS in water. However, under SDWA, USEPA issued a series of Health Advisories (HAs) for
PFOS and PFOA, including the most recent in May 2016. To provide Americans, including the most
sensitive populations, with a margin of protection from a lifetime of exposure to PFOS and PFOA in
drinking water, USEPA established an LHA level for PFOS and PFOA (combined) of 70 ng/L. The LHA
of 70 ng/L applies to PFOS and PFOA individually as well as combined. That is, if an individual compound
is detected >70 ng/L, the screening level is exceeded. In addition, if individual compounds are <70 ng/L
but the sum of the PFOS and PFOA compounds is >70 ng/L, the screening level is exceeded. For example,
if PFOS = 50 ng/L and PFOA = 25 ng/L, the screening level is exceeded. USEPA issued the PFAS Action
Plan in February 2019. The PFAS Action Plan is the first multi-media, multi-program, national research,
management, and risk communication plan to address PFAS and outlines the tools USEPA is developing
to address PFAS in drinking water, identify and clean up PFAS contamination, expand monitoring of PFAS
manufacturing, increase PFAS scientific research, and promote effective enforcement tools.

ASD issued an Investigating PFAS within the DoD Cleanup Program Memorandum (ASD 2019).
RSLs for PFOS, PFOA, and PFBS have been calculated using the established oral reference doses (RfDs)
of 2E-05 mg/kg-day (PFOS and PFOA) and 2E-02 mg/kg-day (PFBS). The document further states that
when multiple PFAS are encountered at a site, a 0.1 factor is applied to the screening level. The resulting
RSLs are provided in Table 1-1. In this document RSLs were used for screening to determine if further
investigation is warranted. Therefore, the groundwater data for individual concentrations of PFOS and
PFOA also were compared to this screening level of 40 ng/L. Note however, that both the LHA and the tap
water RSLs are screening levels for drinking water exposure, and the shallow groundwater at SVDA is not
used as a source of drinking water.

1.5 REPORT ORGANIZATION
The contents of this SI Report are summarized below:

e Section 2. Environmental Setting—This section discusses the environmental setting at SVDA.
Demographics, land use, geology, hydrogeology, hydrology, soil, and climate are described.
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o Section 3. Field Investigation Activities and Procedures—This section provides field
procedures followed during the investigations.

e Section 4. Laboratory Chemical Analysis Program and Quality Assurance Summary—This
section describes the laboratory chemical analysis program for the investigation. Sample
handling procedures, laboratory equipment calibration, laboratory analytical methods, data
reporting and validation, and sample data QA/QC are discussed.

e Sections 5 (SVAD-067) and 6 (SVAD-084). Site History and Nature of Detected
Chemicals—Sections 5 (SVAD-067) and 6 (SVAD-084) present the site history, field
investigation, and site-specific results of the SI activities and includes a discussion of the nature
of chemical constituents, and results of data screening.

o Section 7. Summary and Conclusions—This section presents a summary of the SI and presents
conclusions for SVAD-067 and SVAD-084.

e Section 8. References—This section lists the references that were used in the preparation of
this report.

e Appendices—Appendices A through E include data from field activities or related assessments:

— Appendix A. SVDA Drinking Water PFAS Data

— Appendix B. Well Construction, Well Development, and Groundwater Sampling Logs
— Appendix C. Topographic Survey Results

— Appendix D. Data Quality Assessment (DQA)

— Appendix E. Data Presentation Tables

— Appendix F. Regulatory Comments and Army Responses to Comments.
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2. ENVIRONMENTAL SETTING

The Fire Training Area (SVAD-067) and the Scrap Wood Open Burn Area (SVAD-084) are on the
Lower Post and Plant Areas at SVDA. The environmental setting for these areas, including aspects of the
facility location, demographics and land use, physiography and topography, climate and meteorology,
geology, hydrogeology, surface water hydrology, and soils, is discussed in this section. Descriptions of
environmental conditions were compiled from information in the Environmental Baseline Survey (EBS)
(SAIC 1999a), from reports and data prepared by the U.S. Geological Survey (USGS), Illinois State
Geological Survey (ISGS), Soil Conservation Service (SCS), U.S. Bureau of Census, National Climatic
Data Center (NCDC), National Oceanic and Atmospheric Administration (NOAA), and site-specific
historical project reports.

2.1 INSTALLATION AND SITE LOCATION

SVDA is in northwestern Illinois adjacent to the Mississippi River in Jo Daviess and Carroll counties,
[llinois. The majority of the northern and central portions of the Installation are in Jo Daviess County and
the southernmost acreage is in Carroll County. SVAD-067 and SVAD-084 are both in Carroll County.

The Installation occupied 13,062 acres at the time of closure and is approximately 7 miles north of
the city of Savanna, Illinois; 27 miles north of Clinton, lowa; and approximately 150 miles west of Chicago,
[llinois. SVDA is bordered by agricultural land to the north and east, the Apple River to the southeast, and
the Mississippi River to the west. The Installation is mapped on the Blackhawk, Illinois and Green-Island,
Iowa USGS quadrangle maps between coordinates 466,000 feet to 484,000 feet (east) and 2,006,000 feet to
2,017,000 feet (north) in the Illinois (west) State Plane Coordinate System (ISPCS).

2.2 DEMOGRAPHICS AND LAND USE

The area immediately surrounding SVDA is sparsely populated with the communities of Bellevue,
Iowa (2010 population 2,191); Hanover, Illinois (2010 population 844); and Savanna, Illinois (2010
population 3,729) located within a 7-mile radius. A combined population of 38,065 in Jo Daviess and
Carroll counties, Illinois (U.S. Census Bureau 2012). According to the 2010 census, 74 to 77 percent of
residents in Jo Daviess and Carroll counties live in rural areas (U.S. Census Bureau 2012). With the closure
of SVDA, the current population on the Installation consists of a limited number of U.S. Army civilian
personnel, USACE personnel, and Local Redevelopment Authority (LRA) lease holders. No resident
populations exist within SVAD-067 or SVAD-084.

The Jo-Carroll LRA has determined that SVAD-067 and SVAD-084 will be re-developed for
industrial/commercial land use. The Land Reuse Plan (ERA 1997) and Reuse Plan Map (MSA 1999, revised
by Leidos 2018c) is shown in Figure 2-1.

2.3 PHYSIOGRAPHY AND TOPOGRAPHY

SVDA is located in the central lowlands of the Interior Plains physiographic province of Illinois
within the “Driftless Area” of northern Illinois. Primary landforms immediately surrounding the Installation
consist of oxbow lakes and broadly sloping surface topography that reflect the impact of historical
meandering and flooding by the ancestral Mississippi River and tributaries.

The physiography east and north of the area of historical Mississippi River influence consists of steep
upland hills that are heavily dissected by erosion (USGS 1975). Drainage occurring north and northeast of
the Installation is through the Apple River and Rush Creek basins, which flow southeastward toward the
Mississippi River. The Apple River meanders from the upland area at Hanover toward the Mississippi River
and forms the southeastern boundary of the Installation. Ordnance School Lake occurs at the confluence of
the Apple and Mississippi Rivers in the southeastern corner of the Installation.
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Surface topography on the central upland areas at SVDA consists of gently rolling hills with elevation
from approximately 600 to 660 feet above mean sea level (msl). The Upper Post at SVDA is bordered to the
west by an extensive backwater slough complex of the Mississippi River consisting of braided or meandering
streams and isolated catchments. The backwater areas are only slightly elevated (588 to 600 feet above msl)
above the average stage of the Mississippi River and are subject to flooding. The active Mississippi River
channel flows west of the backwater areas and directly borders the southern portion of SVDA.

2.4 CLIMATE AND METEOROLOGY

SVDA is in an area with a typical continental climate that is characterized by cold winters; warm
summers; and frequent short-term fluctuations in temperature, humidity, cloudiness, and wind direction. The
winds are controlled primarily by storm systems and weather fronts that move eastward and northeastward across
the area. Storm systems are prevalent primarily in the winter and spring. Summer thunderstorms are relatively
short, and autumn is generally warm, ending abruptly with renewed storm systems in November.

NCDC data for Bellevue, lowa at Lock and Dam (L&D) #12 for the years between 1951 and 2016
indicate that average monthly temperatures range from 7°F to 80°F (Iowa State University 2017). The
average monthly temperature is below 32°F 1 to 5 months per year, commonly occurring between
November and March. In contrast, the area experienced a temperature of at least 90°F an average of 12 days
each year between 1951 and 2016 principally during the summer months (Iowa State University 2017). The
soil freezes to a depth of approximately 2 feet below land surface (BLS) and may remain snow-covered for
weeks at a time. Monthly average air temperatures for the period from 1951 to 2016 are shown in Table 2-1.

Table 2-1. Monthly Average Air Temperature for Lock and
Dam #12 Station (1951-2016)
Savanna Army Depot Activity, Savanna, lllinois

Maximum Average Minimum Average

Month Temperature (°F) Temperature (°F)
January 325 7.3
February 36.1 10.7
March 51.0 21.7
April 56.0 42.5
May 67.7 52.6
June 74.1 64.4
July 79.8 67.0
August 77.5 63.8
September 69.3 56.0
October 61.9 44.8
November 47.3 29.6
December 36.6 11.3

Source: lowa Environmental Mesonet, lowa State University 2017

The average total annual precipitation in Bellevue, lowa, between 1951 and 2016 was 34.6 inches (Iowa State
University 2017) with a maximum of 51.08 inches (2009) and a minimum of 20.4 inches (1988). The driest
months are December through February with average rainfall from 1.17 to 1.73 inches per month, and the wet
season occurs from April to September with average monthly precipitation between 3.4 to 4.61 inches per month
(Iowa State University 2017). Table 2-2 provides a monthly summary of precipitation at Bellevue, lowa L&D
#12 over a 65-year period from 1951 to 2016. The summer months are characterized by short duration, localized
showers; however, summer thunderstorms may be severe and are sometimes accompanied by hail or destructive
wind. Flooding frequently occurs with the breakup of river ice in late winter and early spring, especially if a
thick snow cover has been removed by rain or unseasonably warm temperatures.
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Table 2-2. Monthly Precipitation Statistics for
Lock and Dam #12 Station (1951-2016)
Savanna Army Depot Activity, Savanna, lllinois

Maximum Minimum Average
Precipitation Precipitation Precipitation

(in) (in) (in)
January 4.87 0.08 1.17
February 3.61 0.00 1.24
March 5.29 0.34 2.22
April 8.47 0.85 3.48
May 8.25 0.7 3.77
June 10.76 0.62 4.61
July 9.41 0.3 3.87
August 9.82 0.73 4.05
September 10.69 0.12 3.4
October 8.96 0.00 2.79
November 6.11 0.11 2.35
December 4.96 0.26 1.73

Source: lowa Environmental Mesonet, lowa State University 2017

SVDA has experienced snow 6 to 36 times per year between 1951 and 2016 with an average of
17 snowfalls per year (Iowa State University 2017). Average annual snowfall in Bellevue, lowa from 1951
through 2012 was 31.45 inches (Iowa State University 2013), ranging from 9.1 to 64.6 inches. The highest
snowfall totals occur between December and March with lesser amounts in November and April. Snow is
relatively lacking between May and October. Heavy snow, greater than 10 inches deep, occurs infrequently,
and prevailing winds tend to pile the snow into high drifts. Moderate to heavy ice storms occur annually.
Damaging winds may develop into tornadoes at any time of year but are more likely to occur from March
through June.

2.5 SURFACE WATER HYDROLOGY

Surface water features affecting the hydrology at SVDA consist of rivers and streams draining areas
to the north of SVDA, Mississippi River backwater areas to the southeast, and changes in Mississippi River
stage. Surface water runoff from the elevated bluffs northeast of SVDA is drained onto the northern and
central portions of the facility predominantly through intermittent streams along the northeastern
Installation boundary. Surface drainage from the developed Installation areas is predominantly radial from
the plateau areas toward the surrounding lower-lying areas. No surface water features are located on
SVAD-067 or SVAD-084. The nearest water body is the Mississippi River, which is approximately
2,000 feet south of SVAD-067 and 1,000 feet south of SVAD-084.

2.6 SVDA GEOLOGY AND HYDROGEOLOGY

Regional geology at SVDA is characterized by Wisconsinan-aged glacial deposits and recent
alluvium underlain by Paleozoic bedrock. The Parkland Sand and Henry Formation are the uppermost units
encountered beneath the Installation and consist of sand deposits extending to a maximum depth of
approximately 170 feet BLS (Dames & Moore 1994). The Parkland Sand consists of wind-blown, fine- to
medium-grained sand deposited as dunes or sheet-like units. The Parkland Sand grades to more coarse

deposits of the Henry Formation at approximately 110 feet BLS. The Henry Formation consists of
moderately to poorly sorted, glacially derived sand and gravel and medium- to coarse-grained sandy
outwash deposits that contain occasional silt lenses. The glacial deposits are overlain in portions of the
SVDA facility by recent sediments associated with migration or episodic flooding of the Mississippi and
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Apple Rivers. Bedrock ranges in elevation from 611 feet above msl in the northern portion of the Installation
to 448 feet above msl in the southern portion. The bedrock surface forms an elongated trough extending
northwest to southeast across SVDA from the Upper Post to the Lower Post (Dames & Moore 1994).

Alluvium and wind-blown sand aquifers underlying the Upper Post comprise the initial source
of shallow groundwater. Hydrogeologic conditions in the shallow aquifer have been investigated
through measurements of groundwater elevation in monitoring wells, aquifer tests, and assessment of
groundwater flow direction. Hydraulic conductivity in the glacial aquifer underlying the Upper
Post ranged from 5.9 x 10* to 1.2 x 10" cm/sec with a geometric average hydraulic conductivity of
1.52 x 10 cm/sec (Dames & Moore 1994) and the hydraulic conductivity in the overburden material on
the Lower Post ranged from 1.6 x 10 to 9.4 x 10 cm/sec with a geometric average hydraulic conductivity
of 1.93 x 107 cm/sec.

2.6.1 Geology/Hydrogeology at SVAD-067

As documented in the final Lower Post Remedial Investigation (RI) (SAIC 2004), geologic and
hydrogeologic conditions at SVAD-067 have been characterized using information obtained during
monitoring well installations at the sites and information from previous investigations at adjacent sites on
the Lower Post. Glacial geology underlying SVAD-067 consists of yellowish brown to reddish brown to
brown fine- to medium-grained sand extending to a depth of 151 feet BLS. Bedrock was encountered
beneath the site at monitoring wells MW-67-06 and 306706 and at the location of a deep pumping test
boring at depths of 139.5to 151 feet BLS (elevation 452 to 466 feet above msl, respectively).
Groundwater underlying SVAD-067 occurs under unconfined conditions at depths ranging from 4.2 to
27.8 feet BLS with an average depth of 16.6 feet BLS from measurements obtained at monitoring wells
between December 1998 and September 2003. Groundwater elevation measurements from December
1998 through September 2003 ranged from 580.49 to 593.04 feet above msl. Aquifer hydraulic conductivity
(K) underlying the Lower Post ranges from 1.6 x 10* to 9.4 x 10? cm/sec with a geometric average
hydraulic conductivity of 1.93 x 102 cm/sec based on 35 slug test results (Dames & Moore 1994).
Hydraulic conductivity near SVAD-067 ranged from 3.5 x 10 to 8.5 x 10? cm/sec with a geometric
average of 2.2 x 102 cm/sec. The results of a pumping test conducted west of SVAD-067 indicate
horizontal aquifer hydraulic conductivity at 1.3 x 10" cm/sec.

The continuous groundwater monitoring on the Lower Post and Plant Areas over a 27-month period
indicates that the groundwater flow in this area is predominantly directed toward the Mississippi River.
Episodic rises in river stage in response to precipitation events temporarily reverse groundwater flow
directions for short periods of time. Groundwater flow maps for the Lower Post and Plant Areas during
periods of normal flow and reversed flow conditions are provided in Figures 2-2 and 2-3, respectively.
Groundwater information collected from the new groundwater monitoring wells installed during the Leidos
SI field activities are provided in Table 2-1. Although the groundwater information collected during the
2018 SI field activities indicated a relatively flat gradient through the site, the groundwater elevation
measurements confirmed a southern flow of shallow groundwater at SVAD-067. Groundwater levels
collected during the SI from the monitoring wells indicate the depth to shallow groundwater ranged from
11.52 feet BLS in MW-67PFAS-03 to 16.96 feet BLS in MW-67PFAS-02. Groundwater elevations were
591.29 feet above msl in MW-67PFAS-03 and 591.37 feet above msl in MW-67PFAS-01. The depths to
groundwater and groundwater elevations were consistent with historical data.
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2.6.2 Geology/Hydrogeology at SVAD-084

As documented in the Sites 46, 76CS, 84, and 184 RI Report (SAIC 2007), the geologic conditions
underlying SVAD-084 have been characterized through drilling data obtained during the 2000 and
2003 investigations at the site. The soil at SVAD-084 is fine- to coarse-grained, moderately sorted,
sub-rounded to well-rounded, loose sand with varying amounts of silt and gravel. The aquifer underlying
the site consists of yellow-brown to brown, well- to poorly sorted, medium-grained sand that extends to
bedrock at approximately 205 feet BLS (Dames & Moore 1994).

Groundwater monitoring wells had not been installed at SVAD-084 prior to this SI. Groundwater
elevation in the vicinity of SVAD-084 was previously characterized through monitoring associated with
adjacent SVAD-047 and SVAD-036 located 400 feet east and 300 feet south of SVAD-084, respectively.
Groundwater level measurement was conducted at wells 303601, 303602, MW-36-01, MW-47-01, and
MW-47-02 between October 2001 and September 2003 with groundwater elevation ranging from 582.93
to 587.21 feet above msl and an average elevation of 584.64 feet above msl. The depth to groundwater
ranged from 41.52 to 65.34 feet BLS. Based on groundwater measurements in the wells surrounding
SVAD-084, groundwater flow beneath the site is predominantly directed to the south and southwest toward
the Mississippi River.

The continuous groundwater monitoring on the Lower Post and Plant Areas over a 27-month period
indicates that the groundwater flow in this area is predominantly directed toward the Mississippi River.
Episodic rises in river stage in response to precipitation events temporarily reverse groundwater flow
directions for short periods of time. Groundwater flow maps for the Lower Post and Plant Areas during
periods of normal flow and reversed flow conditions are provided in Figures 2-2 and 2-3, respectively.
Groundwater information collected from the new groundwater monitoring wells installed during the
2018 SI field activities are provided in Table 2-3. Although the groundwater information collected during
the 2018 SI field activities indicated a relatively flat gradient through the site, the groundwater elevation
measurements confirmed a south-southeast flow of shallow groundwater at SVAD-084. Groundwater levels
collected during the SI from the monitoring wells indicate the depth to shallow groundwater ranged from
39.28 feet BLS in MW-84PFAS-03 to 42.96 feet BLS in MW-84PFAS-01. Groundwater elevations were
589.17 feet above msl in MW-84PFAS-03 and 589.33 feet above msl in MW-84PFAS-01. The depths to
groundwater and groundwater elevations were consistent with historical data.

Table 2-3. 2018 S| Water Level Measurements
Savanna Army Depot Activity, Savanna, lllinois

October 2018
TOC Depth to Groundwater
Elevation Screened Water Elevation

Monitoring Well (ft above msl) Interval (ft BTOC) (ft above msl)
MW-67PFAS-01 607.46 11.43-21.48 16.09 591.37
MW-67PFAS-02 608.32 13.00-23.05 16.96 591.36
MW-67PFAS-03 602.81 14.15-24.20 11.52 591.29
MW-84PFAS-01 632.29 37.30-47.35 42.96 589.33
MW-84PFAS-02 631.94 38.96-49.01 42.54 589.40
MW-84PFAS-03 628.45 33.55-43.60 39.28 589.17

Note: TOC elevation and ground surface elevation data are from the monitoring well survey conducted in
October 2018, by Central lllinois Consulting, Inc. (see Appendix C). Screened intervals shown in this table for
the new wells were obtained from the well construction diagrams provided in Appendix B. Depth to water
information was obtained from the groundwater sampling logs in Appendix B.
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3. FIELD INVESTIGATION ACTIVITIES AND PROCEDURES

The principal guidance document for planning and implementing the SVAD-067 and SVAD-084
investigation includes the June 10, 2016, Department of the Army policy regarding perfluorinated
compound contamination assessment (Department of the Army 2016) to determine the presence or absence
of PFOS and PFOA in groundwater as a result of DoD activities. Subsequent to the establishment of the
SVAD-067 and SVAD-084 investigation activities and procedures, the Army issued Guidance for
Addressing Releases of PFAS (Department of the Army 2018). The investigation activities and procedures
utilized for the SVAD-067 and SVAD-084 SI were consistent with the requirements presented in this
Guidance.

The objectives of the DQO process were to define the problem at the sites, identify the necessary
decisions, specify decision-making rules and the level of confidence necessary to resolve the problem,
identify the number of samples necessary to support the decision, and obtain agreement from the decision
makers (i.e., the BRAC Cleanup Team [BCT]) before the sampling program was initiated. The SVAD-067
and SVAD-084 sampling points were determined by locating sampling points in the areas with the highest
potential for identifying COCs or at known release points. The BCT concurred that selected sampling
schemes would be representative of site conditions prior to initiation of field investigation activities
(Leidos 2018a). The field investigations at SVAD-067 and SVAD-084 were conducted in accordance with
UFP-QAPP Addendum 2 (Leidos 2018a) and HASP Addendum 2 (Leidos 2018b).

Fire training activities at SVAD-067 and SVAD-084 were determined to have utilized AFFF based
on historical records reviews (SAIC 1999a) and recent interviews with the former SVDA Fire Chief. The
former SVDA Fire Chief was a firefighter during the 1960s and 1970s and was the SVDA Fire Chief from
1987 to 1995. The former SVDA Fire Chief indicated that FTA activities at SVAD-067 utilized AFFF
mixed with water. The former SVDA Fire Chief noted that FTA activities at SVAD-084 were conducted
with water and 3M Light Water. 3M Light Water was the brand name for a firefighting foam manufactured
by 3M that contained PFOS. Consequently, the groundwater at SVAD-067 and SVAD-084 was evaluated
to determine the presence or absence of PFOS and PFOA at concentrations exceeding the USEPA LHA
and tap water screening levels (ASD 2019) as a result of DoD activities.

3.1 FIELD INVESTIGATION ACTIVITIES

Under this SI, sampling activities at SVAD-067 and SVAD-084 included installing three permanent
groundwater monitoring wells at each site and conducting one round of groundwater sampling. Samples
were analyzed for the six UCMR3 PFAS compounds to determine the presence or absence of PFAS in
groundwater. The groundwater samples were collected at and downgradient from the source areas at
SVAD-067 and SVAD-084 and analyzed in accordance with USEPA protocols for PFAS investigations
and respective laboratory reporting requirements.

3.2 FIELD PROCEDURES

The following sections describe the field procedures for sampling, sample handling and custody,
decontamination, and investigation-derived waste (IDW) handling used during the SI field activities at
SVAD-067 and SVAD-084.

3.2.1 Field Sampling Methods

The following sections describe the field inspection, munitions and explosives of concern (MEC)
clearance, and sampling methods used during the SI field activities at SVAD-067 and SVAD-084. The SI
sampling locations were selected during the work plan development. The sampling locations were based
on potential PFAS release areas, as well as upgradient of and downgradient from the potential release areas.
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The purpose of the SI sampling was to determine the presence or absence of PFOS and PFOA constituents
at concentrations exceeding the USEPA LHA established in the work plan (Leidos 2018a) and the tap water
RSLs (ASD 2019).

Because many materials routinely used in the course of environmental investigation can potentially
contain PFAS, the field crew conducted the groundwater monitoring well installation and sample collection
in accordance with the PFAS sampling standard operating procedure (SOP) included in the UFP-QAPP
Addendum 2 (Leidos 2018a) and HASP Addendum 2 (Leidos 2018b).

3.2.1.1 Visual Inspections

A visual inspection was conducted at the SVAD-067 and SVAD-084 areas prior to initiating drilling
activities for monitoring well installation. During this visual inspection, site characteristics, including
topography, surface water drainage patterns, buildings and structures (e.g., location or potential release
pathways), visible surface stains, damaged concrete or structures, stressed vegetation, exposed soil, and
utility locations, were evaluated prior to locating intrusive sampling points.

3.2.1.2 Utilities Clearance

Prior to initiating any intrusive activities during the fieldwork, the investigation area was cleared of
underground utilities by state, facility, and Leidos personnel. During the mobilization stage, pre-determined
sample locations were provided to the Illinois Joint Utility Locating Information for Excavators (JULIE)
organization (i.e., the Illinois One-Call System), who later marked the area for underground public utilities
(e.g., electricity, telephone, fiber optic, water, gas) based on the quarter section number. Consistent with
State of Illinois requirements, contact with JULIE and acquisition of the necessary clearance was completed
by the firm actually performing the intrusive work (in this case both Leidos and Mateco Drilling).

As-built underground utility maps also were provided by SVDA representatives and reviewed by
Leidos personnel prior to intrusive work to verify the location of utilities. Once onsite, Leidos sampling
personnel used best professional judgment to verify that there was no obvious evidence of utilities in the
sampling area.

3.2.1.3 MEC Avoidance

Prior to initiating intrusive activities, the investigation areas were verified to be free of MEC, material
potentially presenting an explosive hazard (MPPEH), or other metallic objects by a Leidos unexploded
ordnance (UXO) technician. This individual cleared all proposed monitoring well locations using a
Schonstedt® GA-52CX magnetometer, first at the surface and then incrementally with depth as necessary.
No metallic anomalies were detected at SVAD-067 and SVAD-084.

3.2.1.4 Groundwater Monitoring Well Installation

Groundwater monitoring well installation was conducted in accordance with the SOPs provided on
Worksheet #21a and Appendix C of the UFP-QAPP Addendum 2 (Leidos 2018a). Specific construction
parameters, such as the exact depth of screen settings, were determined in the field based on information
obtained during the well drilling process (e.g., depth to water). All new monitoring wells were installed
using hollow-stem auger drilling. The new monitoring wells were constructed of Schedule 40, 2-inch
diameter, flush-threaded, polyvinyl chloride (PVC) riser and 0.010-inch slotted screen. The screens were
installed to extend approximately 7 feet below the top of the water table. All wells installed during the
investigation were constructed with 10-foot screens. Table 3-1 provides monitoring well construction
details. Well construction logs are provided in Appendix B.
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Table 3-1. Monitoring Well Construction Information
Savanna Army Depot Activity, Savanna, lllinois

Top of Casing Ground Screened Total Well Well
Elevation Elevation Interval Depth Diameter
Monitoring Well (ft above msl) (ft above msl) (ft BGS) (ft BTOC) (in)
SVAD-067
MW-67PFAS-01 607.46 605.08 11.43-21.48 23 2 PVC
MW-67PFAS-02 608.32 605.95 13.00-23.05 23.3 2 PVvVC
MW-67PFAS-03 602.81 600.73 14.15-24.20 27.6 2 PVvVC
SVAD-084
MW-84PFAS-01 632.29 630.13 37.30-47.35 48 2 PVC
MW-84PFAS-02 631.94 629.78 38.96-49.01 49.3 2 PVC
MW-84PFAS-03 628.45 626.13 33.55-43.60 48 2 PVC

Note: TOC elevation and ground surface elevation data are from the monitoring well survey conducted in October 2018, by Central
lllinois Consulting, Inc. (see Appendix C). Screened intervals shown in this table for the new wells were obtained from the well
construction diagrams provided in Appendix B. Depth to water information was obtained from the groundwater sampling logs in
Appendix B.

Following advancement of the augers to the target depth, well installation activities began with the
placement of the well screen and casing into the augers. After the well screen and casing were placed into
the augers, the granular filter pack was placed into the annulus between the well (i.e., well screen and
casing) and the hollow-stem augers. The augers were incrementally removed from the borehole as the sand
was poured to the desired height. The filter pack consisted of IES Drilling Supplies, Inc. (10/20) silica,
manufactured for this purpose. Granular filter pack was added until the sand was approximately 2 to 3 feet
above the top of the screen. The Leidos geologist measured the final depth to the top of the granular filter
pack using a weighted tape. The data were recorded on the monitoring well construction forms and recorded
in the field logbook.

After the well screen was in place and the sand pack had been installed, at least 1 foot of Black Hills
Bentonite, 3/8-inch bentonite chips were placed inside the augers, over the sand pack, and hydrated with
approximately 5 to 10 gallons of potable water. The potable water used for hydration and decontamination
activities was sampled during the event. The potable water was analyzed prior to use, and analytical results
are presented in Appendix E. The Leidos geologist measured the top of the bentonite using the weighted
tape. The data were recorded on the monitoring well construction form and in the field logbook and
preparation was made to initiate grouting.

Grout consisting of Type I Portland cement, Baroid Quick-Gel High Yield bentonite powder, and
potable water was mixed and emplaced via tremmie pipe through the hollow-stem augers, over the bentonite
seal. After the grout was brought to the ground surface, the remaining hollow-stem augers were removed
from the borehole and a steel protective casing was placed over the well and suspended into the grout. As
needed, additional grout was placed in the borehole to bring the level back to the ground surface.

The construction of each well was completed by filling the annulus between the well casing and the
protective casing with mortar to a height above the eventual top of the well pads. Well pads were formed
by pouring concrete within 3- by 3-foot square, 5 Y2-inch-tall wooden forms centered around the protective
casing. Following pad placement, weep holes were drilled into the protective casing, directly above the
height of the mortar collar. Four, 6-foot-tall, steel protective posts (bollards) were driven approximately
2 feet below the ground surface, at each corner of each well pad, filled with sand, and capped with concrete.
Each protective casing and all posts were primed and then painted safety-orange. Well identification (I.D.)
numbers were stenciled onto each protective casing using a paint pen. Keyed-alike locks were placed on
each protective casing.
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Borehole cuttings, decontamination fluids and solids, and groundwater removed during development
and pre-sample purging were containerized and disposed of as IDW. Information pertaining to the handling
of IDW is contained in Section 3.5.

3.2.1.5 Groundwater Monitoring Well Development and Sampling

Each new monitoring well was developed in accordance with the UFP-QAPP Addendum 2
(Leidos 2018a). Development was completed by first bailing and surging the wells using new, disposable,
polyethylene bailers and cotton, PFAS-free rope. Bailing was conducted to remove any gross accumulation
of sediment. Following bailing, the wells were pumped using (PFAS-free) Monsoon submersible pumps
equipped with new polyethylene tubing. Wells were first pumped at the highest possible rate to continue
removal of gross sediment. During the removal of the first well volumes, the pump was raised and lowered
throughout the screened interval and turned on and off several times to provide additional surging action.
After the groundwater turbidity began clearing, the pump was set at the approximate mid-point of the water
column and pumping was continued until water quality parameters stabilized. Development was considered
complete after a minimum of 5 volumes were removed, pH readings were within 0.1 standard units,
conductivity was +/- 10 mS/cm, and temperature was within 0.5°F in three consecutive readings. In
addition, development was continued until the water appeared clear. At each well, turbidity was reduced to
readings of 10 Nephelometric Turbidity Units (NTUs) or less. Tens of well volumes were removed from
each well.

All groundwater samples were collected in accordance with the procedures outlined in the following
sections. QC samples, including potable and deionized (DI) source water blanks, a reagent blank, one
duplicate, and one matrix spike/matrix spike duplicate (MS/MSD) also were collected. The potable water
source blank and the reagent blank were collected in Trizma-preserved containers.

Monitoring Well Purging and Groundwater Sampling—FEach new monitoring well was purged
before sampling. Purging was conducted using the low-flow methods described in SOP field procedure
(FP) 5-6A, which is provided in Appendix D of the Data Collection Quality Assurance Plan (DCQAP)
(SAIC 1999b). The purpose of the low-flow purging and sampling procedure was to obtain groundwater
samples that are representative of the source from which they are collected and to minimize sampler
exposure to groundwater contaminants. To be useful and accurate, the groundwater sample must be
representative of the particular saturated zone of the substrate being sampled. The physical, chemical, and
bacteriological integrity of the sample must be maintained from the time of sampling to the time of testing
in order to keep any changes in water quality parameters to a minimum. Each well was purged at a rate of
1 liter per minute or less depending on the rate of recharge so as not to lower the water level within the
well. During purging, pH, specific conductance, turbidity, dissolved oxygen, oxidation-reduction potential,
and temperature were measured from purged water, using the instruments described in Section 4.14 of the
DCQAP (SAIC 1999b). Purging was considered complete when all parameters stabilized for three
successive readings and turbidity was lowered to below 10 NTUs. Section 8 of SOP FP 5-6A, which is
provided in Appendix D of the DCQAP (SAIC 1999b), details the minimum criteria for stabilization of
purge water.

Following the completion of purging, samples were collected without pause in pumping, directly
from the discharge tubing (not from the discharge of the flow-through cell). Samples were collected in
laboratory-supplied, certified-clean, plastic containers. Monitoring well development and sampling logs are
presented in Appendix B.

3.2.1.6 Topographic Surveying

The monitoring well locations were predetermined during work plan development. These locations
were preloaded into the differential global positioning system (DGPS) unit with sub-meter accuracy. Once
in the field, the DGPS unit with sub-meter accuracy was used to navigate to the predetermined locations,
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which were then marked with a wooden stake and visible flagging for easy recognition by sampling
personnel. Following sampling, the actual locations (i.e., horizontal coordinates) and ground and top of
casing elevations of each monitoring well were surveyed by a licensed surveyor (Central Illinois
Consulting, Inc.). Survey coordinates are provided in Appendix C.

3.3 SAMPLE IDENTIFICATION AND FIELD CUSTODY PROCEDURES

The sample 1.D. system discussed in UFP-QAPP Addendum 2 (Leidos 2018a) was used to uniquely
identify each environmental and field QC sample obtained during the SI. This system allowed information
about each sample or sample location to be easily and accurately tracked from collection to reporting and
ensured unique sample nomenclature. The first two letters in the sample I.D. number represent the sample
type (e.g., MW for monitoring well). The next two numbers designate the site. Each site designation was
appended with ‘PFAS’ to distinguish the sample location from previous monitoring wells installed at the
sites. The last two digits represent the individual location number (e.g., “03” for well 003). In addition,
samples also include a field sample number. The field sample number is a unique, sequential designation
assigned to each environmental sample and field QC sample collected. It is an alphanumeric code that
indicates the sequential sample number for a corresponding sample [.D. number. A complete example of
the format for a typical sample name is as follows:

Sample [.D. Sample Description
MW-67PFAS-03- Monitoring Well (MW) at SVAD-067 for PFAS investigation (67PFAS)
LDOSO01 sample location number 3, first sample collected by Leidos (LDOSO01)

Duplicate and Field QC Blanks—The following QC test and flagging codes were used to identify
duplicate environmental and field QC blank samples:

e “D” entered in the flagging code field was used to identify all field duplicates collected in the field

e “R”entered in the QC test code field was used to identify all equipment rinsate blanks collected
in the field

e “N”and “ND” entered in the flagging code field was used to identify all MS and MSDs in the field.

Sample labels were completed at the time of sampling and were attached to each container. The label
was completed in indelible ink and contained the following information:

Date and time sample collected
Media type

Site I.D. and field sample number
Depth

Preservative used (if any)

Initials of sample collector.

Procedures for transporting environmental samples and field QC samples from SVDA to the
laboratory are summarized below:

e Sample collection points, depth increments, and sampling devices documented in the field
logbooks were verified with the information written on the sample label and chain-of-custody
(CoC) form.

e Logbook entries, field record sheets, and CoCs with sample identification, locations, date, time,
and names or initials of all persons handling the sample in the field were completed.
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e Samples were placed into re-sealable plastic bags.

e Samples were packaged in thermally insulated, rigid coolers along with ice and coolant blanks.
After a cooler was filled, the completed CoC form was placed inside a re-sealable plastic bag and
taped to the inside lid of the cooler

e Custody seals were attached in two separate locations on the outside of each cooler.

All samples were kept on ice in a cooler after sample collection. Sample preparation and packaging
was completed at the end of each day that samples were collected. Sample coolers were shipped to the
analytical laboratory by overnight delivery.

3.4 DECONTAMINATION PROCEDURES

All nondisposable sampling equipment (e.g., pumps, pump cords, flow cell) that came in contact with
groundwater were decontaminated prior to and after each use. The purpose of decontamination was to
prevent the introduction of extraneous material or chemicals into the samples and to prevent cross-
contamination between samples. Decontamination of field equipment was conducted in accordance with
SOP field technical procedure (FTP)-400, which is provided in Appendix C of the UFP-QAPP Addendum 2
(Leidos 2018a).

The decontamination process included an initial scrub with DI water and a laboratory-grade,
phosphate-free, biodegradable detergent (e.g., Liquinox®) to remove particulate matter and surface film.
Following this scrub, the equipment was then rinsed twice in separate bins containing DI water
Decontaminated sampling equipment was kept in the final decontamination bin to prevent recontamination
during down time or transit.

Drilling equipment was decontaminated by steam cleaning, using water from a source sampled during
the investigation. All equipment, including augers, rods, tools, and measuring tapes, were decontaminated
before and after each use. Decontamination activities were conducted within an established area that used
a trough to primarily collect decontamination wastewater and which was underlain by bermed plastic
sheeting to collect overspray.

Rinse water generated during the decontamination process was containerized as liquid IDW. This
material was first placed in temporary storage containers (e.g., S-gallon buckets or carboys) before being
ultimately transferred into 55-gallon drums for storage, transport, and disposal. Solids generated from
decontamination of drilling equipment were contained in 55-gallon drums, which also were used to contain
drill cuttings.

DI water used in each rinse was provided by the analytical laboratory and certified clean. DI water
used in the decontamination process was sampled and analyzed for the same COCs as the primary
environmental samples (i.e., PFAS).

3.5 DISPOSITION OF FIELD INVESTIGATION-DERIVED WASTE

The IDW generated during the SI at SVAD-067 and SVAD-084 included soil (solid), development
and purged groundwater, and decontamination rinse water (liquid). These materials were managed in
accordance with the specific IDW Management Plans provided in the DCQAP (SAIC 1999b).

All IDW generated at SVAD-067 and SVAD-084 was ultimately placed in United Nations
(UN)-approved, 55-gallon drums for storage, transport, and disposal, although this material may have been
stored transiently in other containers (e.g., 5-gallon buckets or carboys) when small volumes were
generated. All containers used to hold any amount of IDW (including intermediate containers) were
properly labeled as soon as they were filled according to applicable Leidos procedures and Occupational
Safety and Health Administration (OSHA) regulations. Permanent labels for the drums included a unique
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container number, a description of the contents (i.e., soil or wastewater), the fill date, the source location
(i.e., SVAD-067 or SVAD-084), the generator’s name (i.e., SVDA), and a telephone number for the
generator’s point of contact (i.e., the SVDA BRAC Environmental Coordinator [BEC]). Each bucket or
carboy used to temporarily store liquid IDW before it was transferred to a 55-gallon drum was marked
“Nonpotable Water” or “Decontamination Waste” to comply with Leidos and OSHA hazard communication
standards.

The contents of the IDW drums were sampled for characterization. A waste soil sample was collected
during drilling by collecting aliquots from each 5-foot interval of each boring and combining and
homogenizing them in a zip-seal bag to form a composite. For drums containing liquid IDW
(i.e., wastewater), a composite sample was collected by extracting contents through the bung hole of each
drum using a disposable bailer. The waste hauler (Veolia) was contacted prior to sampling to determine
parameters required for disposal of waste potentially containing PFOS/PFOA. Veolia advised Leidos to
analyze for suspected contaminants based on site history and previous investigations. It was determined
that toxicity characteristic leaching procedure (TCLP) pesticides and TCLP, herbicides would be of no
concern and the potential did exist for volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs) and metals. Therefore, both solid IDW and liquid IDW were analyzed for TCLP
VOCs, TCLP SVOCs, and TCLP metals. In addition, Veolia required the analysis of polychlorinated
biphenyls (PCBs), pH, flashpoint, cyanide, sulfide, and paint filter test (solid IDW only). Results were then
used to determine proper waste disposal.

No IDW from SVAD-067 or SVAD-084 was characterized as hazardous. Containerized waste was
disposed of in accordance with applicable state and Federal Resource Conservation and Recovery Act
(RCRA) regulations. The licensed and certified waste hauler (Veolia) removed the drums containing IDW
waste from SVDA for disposal on April 18, 2019. The drums containing IDW were disposed of at Covanta
Environmental Solution (5625 Old Porter Road, Portage, Indiana 46368). Soiled personal protective
equipment (PPE) was bagged and disposed of as municipal waste.
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4. LABORATORY CHEMICAL ANALYSIS PROGRAM AND
QUALITY ASSURANCE SUMMARY

This section summarizes the laboratory chemical analysis program implemented as part of the
SVAD-067 and SVAD-084 field investigations conducted in October 2018 at SVDA. Sections 4.1 through
4.5 summarize sample handling procedures, equipment calibration, analytical methods, data reporting and
validation, and sample QA/QC. Additional information on these guidelines is presented in the UFP-QAPP
(Leidos 2014) and UFP-QAPP Addendum 2 (Leidos 2018a), which was followed during the laboratory
chemical analysis program. Test America, located in Arvada, Colorado, was the analytical laboratory under
contract for the analysis of PFAS and Eurofins, located in Lancaster, Pennsylvania, was the split QC
analytical laboratory for PFAS during the SVAD-067 and SVAD-084 field investigations.

A QA summary of the analytical data is presented in Section 4.6. Appendix D provides additional
information on the QA assessment. Appendix D (Table D-1) summarizes the groundwater samples
collected for PFAS analysis, in addition to the field QC samples collected and selected laboratory QC
(i.e., MS/MSDs and laboratory duplicates) samples.

41 SAMPLE HANDLING PROCEDURES

A critical aspect of sample collection and analysis protocols is the maintenance of strict CoC
procedures, which include tracking and documentation during sample collection, shipment, and laboratory
processing. The Sample Manager was responsible for sample custody until the samples were properly
packaged, documented, and released to FedEx. The laboratory was responsible for sample custody
thereafter in accordance with approved procedures.

4.1.1 Establishment of Sample Delivery Groups

All samples collected at SVAD-067 and SVAD-084 were reported by sample delivery groups (SDGs)
at the analytical laboratory. Analytical batch size is determined as the maximum number of samples up
to 20, including QC samples, which can be analyzed using the most time-consuming activity in the analysis,
which frequently is the extraction or digestion process. Analysis of samples within an SDG was as
continuous as possible. All samples were processed as defined in USEPA Method 537 Version 1.1
(USEPA 2009), the DoD QSM Version 5.1 (DoD 2017), and the laboratory SOP.

4.1.2 Laboratory Sample Receipt

All samples received by the Laboratory Sample Custodian or designee were checked for proper
preservation (e.g., pH, temperature of coolant blank above 2°C or below 6°C); integrity (e.g., leaking,
broken bottles); and proper, complete, and accurate documentation and ID of the samples. The temperature
of the coolant blank was noted. No insufficiencies and/or discrepancies were noted.

Samples received at the laboratory were logged into the laboratory computer database. Initial entries
included field sample number, date of receipt, and analyses required. As samples were received, they were
assigned a laboratory sample ID number. The sample custodian labeled each container with its sample ID
number, and the samples then were transferred to their designated storage areas.

4.1.3 Chain-of-Custody Record

CoC forms were used to document the traceability and integrity of all samples from the point of
collection to the laboratory by maintaining a record of sample collection, transfer between personnel,
shipment, and receipt by the laboratory. A CoC form was filled out and was signed and dated by each
sample custodian.
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Shipping containers were sealed with custody tape. Sealed coolers were transported to Federal
Express for overnight delivery to the laboratory. The air bill number, written on the CoC form, acted as the
custody documentation while the coolers were in the possession of Federal Express. The CoC form was
placed in a resealable plastic bag and taped to the inside lid of the cooler.

When the possession of samples was transferred, the individual relinquishing the samples and the
individual receiving the samples signed, dated, and noted the time of transferal on the CoC document. This
record represents the official documentation for all transferal of sample custody until the samples arrived
at the laboratory.

Samples received by the laboratory were considered to be physical evidence and were handled
according to USEPA procedural safeguards. In addition, all data generated from the sample analyses,
including all associated calibrations, method blanks, and other supporting QC analyses, were identified
with the project name, project number, and SDG designation. All data were maintained under the proper
custody. The laboratory provided complete security for samples, analyses, and data.

4.2 LABORATORY ANALYTICAL METHODS

The chemical analysis program for SVAD-067 and SVAD-084 field investigations conforms to the
analytical requirements presented in the UFP-QAPP (Leidos 2014) and UFP-QAPP Addendum 2
(Leidos 2018a) for the chemical analysis of groundwater samples. All samples were analyzed for PFAS
using modified USEPA Method 537 Version 1.1 (USEPA 2009), the DoD QSM Version 5.1, and the
laboratory SOP during the October 2018 sampling event.

4.3 LABORATORY EQUIPMENT CALIBRATION

To ensure that daily variances had not adversely affected the operation of each instrument, a series
of calibration standards was analyzed according to specific methodologies before any samples were
analyzed. The laboratories satisfied all calibration requirements, as stated in USEPA Method 537 Version
1.1 (USEPA 2009). All calibration requirements were met for these methods with the exceptions
summarized in Section 4.6.2 and Appendix D. The UFP-QAPP (Leidos 2014) and UFP-QAPP
Addendum 2 (Leidos 2018a) contain the laboratory-specific method SOPs and calibration procedures
specific to each analytical method.

4.4 DATA REPORTING AND VALIDATION

The Leidos QA Manager or designee initiated a validation of the analytical data packages. One
hundred percent of the data were validated using the USEPA Contract Laboratory Program (CLP) National
Functional Guidelines for Organic Data Review (USEPA 1999), modified to accommodate the DoD QSM,
Version 5.1 (DoD 2017), and Louisville QSM Supplement (USACE 2002) criteria. The National
Functional Guidelines for Organic Data Review (USEPA 1999) was used to validate the data.

During the data validation, a modified USEPA CLP National Functional Guidelines validation
occurred. As such, CLP Forms 1 through 14 were reviewed to ensure that the QC results fell within
appropriate QC limits for holding times, blank contamination, internal standards (ISs), surrogate recoveries,
calibrations, MS/MSDs, laboratory control samples (LCSs), cleanup checks, detection limits (DLs), and
any other required QC data. Laboratory QC forms were reviewed to ensure that the QC results fell within
the appropriate QC limits. Any resulting data validation qualifiers were applied and a data validation report,
as previously described, was prepared.

In addition, 10 percent of the data were recalculated by a third-party validator from the raw data to
verify that the algorithms were used and that data transcription was correct. Analytical results were checked
and recalculated from raw data. If a significant problem was found in any analytical protocol or matrix type
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(e.g., consistent failure to meet calibration requirements or poor spike recoveries), 100 percent of the data
generated by that particular method were fully validated to determine if a serious systemic problem exists
in the data set. No problems were encountered by the third-party validator during calculation verification.

Individual reagent blanks, equipment rinse blanks, and field blanks were associated with the
corresponding environmental samples. These field blanks were evaluated following the same criteria as
method blanks, and the associated environmental samples were appropriately qualified. After all of the data
validation for the project was completed, a project DQA was prepared (see Appendix D).

4.5 SAMPLE DATA QUALITY ASSURANCE/QUALITY CONTROL

This section presents the QA/QC procedures applied during the laboratory analysis and field
investigation. This discussion includes laboratory QA/QC procedures (Section 4.5.1) and field QA/QC
(Section 4.5.2). Details on the results of the QC samples (field and laboratory) are presented in the DQA
included as Appendix D.

4.5.1 Laboratory Quality Assurance/Quality Control

The most current versions of the USEPA method requirements were followed for all samples
collected. Samples were analyzed for PFAS. The method requirements pertain to holding times, method
blanks, calibration standards, ISs, surrogate standards, LCSs, MS/MSDs, and DLs. The acceptance criteria
and method SOPs are provided in the UFP-QAPP (Leidos 2014) and UFP-QAPP Addendum 2
(Leidos 2018a).

Method Blanks—Method blanks were used to monitor the possibility of laboratory-induced
contamination by running a volume of approved reagent water through the entire analytical scheme
(i.e., digestion, extraction, concentration, analysis). USEPA blank requirements are specified in the
respective statements of work (SOWs) and the analytical method.

Matrix Spike/Matrix Spike Duplicates—MS/MSDs were analyzed on water samples to evaluate the
accuracy and precision of the analysis and matrix effect of the sample on the analytical methodology. This
evaluation was accomplished by analyzing three sample aliquots of equal weight. One aliquot was analyzed
routinely. A known amount of selected compounds at known concentrations was added to each of the two
remaining sample aliquots. The spiked samples and unspiked samples were analyzed in the same manner.
Accuracy was expressed as the percent recovery (%R) of each added compound. Precision was expressed
as the relative percent difference (RPD) of MS and MSD compounds. A pair of MS/MSD samples was
analyzed for every 20 samples of similar matrix received at the laboratory and analyzed by USEPA
methods.

Laboratory Control Samples—1LCSs were analyzed to evaluate the accuracy of the analysis and
matrix effect of the sample on the analytical methodology. A known amount of selected compounds at
known concentrations was added to the LCS. The spiked samples were analyzed in the same manner as the
environmental samples. Accuracy was expressed as the %R of each added compound. An LCS was
analyzed with each SDG.

4.5.2 Field Quality Assurance/Quality Control

Table 4-1 summarizes the frequency of field QC samples that were collected during this
investigation. A discussion of field QC is presented on Worksheet #20 of the UFP-QAPP (Leidos 2014)
and UFP-QAPP Addendum 2 (Leidos 2018a).
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Table 4-1. Frequency of Field QC Samples for SVDA-067 and
SVAD-084 Field Investigations
Savanna Army Depot Activity, Savanna, lllinois

QC Sample ‘ Water ‘

Field Blank 1 per DI water
1 per tap water

Equipment Rinsate Blank 1 for every 10 or fewer investigative samples

Field Duplicate 1 for every 10 or fewer investigative samples

Reagent Blank 1 per sampling event

4.5.3 Quality Assurance Split Sample Analysis

One field sample was split from the primary samples and sent to a third-party independent laboratory
referred to as the QA laboratory. The QA laboratory for the SVAD-067 and SVAD-084 SI was Eurofins of
Lancaster, Pennsylvania. The analysis of QA split samples provides an overall measure of field and
laboratory accuracy and precision. Primary and QA laboratory data were assessed using guidelines provided
in the Louisville QSM Supplement (USACE 2007). Appendix D, Table D-4 provides a comparison of the
primary and QA split results.

Sample results that were detected above the reporting limit by both the primary laboratory and the
QA laboratory were all in good agreement according to Louisville QSM Supplement guidelines
(USACE 2007). No sample results were in disagreement. The reproducibility between the primary and QA
split sample are considered acceptable. A full discussion is included in Appendix D.

4.5.4 Third-Party Data Validation

Third-party full data validation was required on 10 percent of the SVAD-067 and SVAD-084 sample
results. Third-party data validation was performed by EcoChem, Inc. of Seattle, Washington. Full validation
consisted of validating the data using the QC data reported by the laboratory against required precision and
accuracy limits established in the DoD QSM (2017) and against QC requirements outlined in the Louisville
QSM Supplement (USACE 2007), UFP-QAPP (Leidos 2014), and UFP-QAPP Addendum 2
(Leidos 2018a).

Appendix D, Table D-5 provides a comparison of Leidos data verification applied qualifiers and
EcoChem’s data validation applied qualifiers. Some discrepancies existed due to differences in professional
judgment used during the verification or validation process as well as fundamental differences between the
verification process and the validation process (i.e., the verification process does not involve examining
raw data and the validation process requires examining and recalculating raw data). A full discussion is
included in Appendix D.

Overall, the differences between the Leidos verification qualifiers and the Ecochem wvalidation
qualifiers have no impact on the final usability of the data. In instances where the discrepancies were based
on professional judgment or where EcoChem’s validation protocol differed from the DoD QSM
(DoD 2017) protocol or the UFP-QAPP (Leidos 2014) and/or UFP-QAPP Addendum 2 (Leidos 2018a), no
changes were made to Leidos-applied qualifiers.

4.6 QUALITY ASSURANCE SUMMARY

This section summarizes the results of the DQA conducted for the analytical data resulting from this
investigation. A comparison of the analytical results to project DQOs, as defined in the UFP-QAPP
(Leidos 2014) and UFP-QAPP Addendum 2 (Leidos 2018a), formed the basis for evaluating the quality of
the analytical data. Data verification and validation were conducted on 100 percent of the resulting
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analytical data packages to ensure that the laboratory produced an acceptable quality level for results. One
hundred percent of the data were evaluated for contamination due to field activities by evaluating all field
QC blanks (i.e., reagent blank, equipment rinsate blanks, field blanks).

The following sections summarize the DQOs for the precision, accuracy, representativeness,
comparability, and completeness (PARCC) and sensitivity parameters obtained during the SVAD-067 and
SVAD-084 SI. A detailed project DQA is presented in Appendix D. A summary of the samples collected,
the parameters of interest, and the related field QC samples (i.e., reagent blank, equipment rinsate blanks,
field blanks) are presented in Appendix D, Table D-1. All data validation qualifiers applied to the data are
presented in Appendix D, Table D-2.

4.6.1 Precision

Precision was evaluated based on the analysis of two different types of QC samples: MS/MSDs and
field duplicate samples.

The first type of QC sample used to assess the precision of the data quality was the RPDs of the
MS/MSDs. All MS/MSD RPDs were within the control limits specified on Worksheet #12 of the
UFP-QAPP (Leidos 2014) and UFP-QAPP Addendum 2 (Leidos 2018a).

The second type of QC sample used to monitor field precision was field duplicate samples. Duplicate
sample pairs were collected to ascertain the contribution of variability (i.e., precision) due to environmental
media and sampling precision techniques. Field duplicate RPDs were reviewed to identify any percentages
that were suspicious. Data have not been qualified based on the results of field duplicates, since the USEPA
CLP National Functional Guidelines for Organic Data Review (USEPA 1999) do not include control limits
for field duplicate RPDs. No specific control limits for field duplicates were established in part because the
natural heterogeneity of the environmental media was much greater than the variability imparted by field
and laboratory activities. Although data were not qualified due to field duplicate RPDs, field duplicate
RPDs were calculated and compared to the maximum RPD limit of 30 percent or an absolute difference of
three times the sample-specific limit of quantitation (LOQ) when the results are less than five times the
sample-specific LOQ, as specified in the UFP-QAPP (Leidos 2014) and UFP-QAPP Addendum 2
(Leidos 2018a) for all field duplicates collected and listed in Appendix D, Table D-1 (field duplicate sample
IDs end in a “D”). In instances where both the primary and field duplicate result were nondetect, the RPD
was not calculated. Calculated RPDs are provided in Appendix D, Table D-3. Field duplicate comparisons
were acceptable, as discussed in Appendix D.

As a result, the laboratory DQO for precision has been fulfilled. A comprehensive discussion of
MS/MSD and duplicate results is presented in Appendix D.

4.6.2 Accuracy

Analytical accuracy is defined in the UFP-QAPP (Leidos 2014) and UFP-QAPP Addendum 2
(Leidos 2018a) and measured through the use of LCS %Rs, MS/MSD %Rs, ISs, surrogate recoveries, initial
and continuing instrument calibration, calibration blanks, method blanks, and field QC blanks (i.e., reagent
blanks, field blanks, equipment rinsates).

MS/MSD recoveries above the upper control limit (UCL) indicate a potential high bias in the
corresponding native sample detects. MS/MSD recoveries below the lower control limit (LCL) indicate a
potential low bias in the corresponding native sample nondetects and detects. Nondetected organic sample
results were qualified as rejected (R) if the associated recoveries were below 10 percent. All MS/MSD
results were within control limits and no results were qualified.
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The LCS was the second QC type used to assess analytical accuracy. Based on an evaluation of the
data, criteria were within the control limits specified in the UFP-QAPP (Leidos 2014) and UFP-QAPP
Addendum 2 (Leidos 2018a). No data were qualified due to LCS results.

The QC method used to assess the accuracy of the data was the surrogate percent recoveries for
PFAS. Sample results were qualified as estimated (J/UJ) if the associated surrogates were below the LCL.
Detected PFAS sample results were qualified as estimated (J) if the associated surrogates were above the
UCL. Nondetected PFAS sample results were qualified as rejected (R) if the associated surrogates were
below 10 percent. All surrogates were within control limits and no data were qualified.

ISs were added in all calibration standards, environmental samples, and QC blanks in accordance
with USEPA Method 537 rev 1.1 for PFAS. IS results above retention time and/or above percent area
recoveries are qualified as estimated (J) for associated analytes. IS results below retention time and/or below
+50 percent area recoveries but above 25 percent are qualified as estimated (J/UJ) for associated analytes.
No ISs were below +25 percent and no data were rejected. Sample results qualified due to IS performance
are summarized in Appendix D, Table D-2 with reason code KO1.

All supporting QC information cited above also was qualitatively evaluated with respect to the
analytical accuracy DQO. Based on the evaluation of the MS/MSD and LCS results and the associated
laboratory QC results summarized in Appendix D, the laboratory accuracy was determined to be acceptable
for all analyses. The analytical DQO for accuracy has been met, except where noted.

Method blank analysis was conducted with each analytical batch of environmental samples analyzed,
and the results evaluated for interferents that might potentially interfere with accurate quantitation of a
target compound. No results were qualified due to method blank contamination.

Initial calibration blanks (ICBs) and continuing calibration blanks (CCBs) were analyzed with each
batch of PFAS analyses. Any analyte detected in the ICBs and/or CCBs were below the allowable levels as
defined by the analytical method. Appendix D, Table D-2 lists the sample results that were qualified due to
ICB/CCB contamination with reason code FO06.

Field blanks (i.e., reagent blanks, equipment rinsate blanks and field blanks [i.e., source tap water
and source DI water used in the equipment decontamination process]) were collected to determine the
degree of cross-contamination or ensure successful decontamination procedures. The data validation
qualifier “U” was applied to field sample detections at concentrations below the action level in the
associated equipment blank. No sample results were qualified based on field blank contamination.

Results were qualified as estimated (J) when the associated with continuing calibration verification
(CCV) recoveries were above the UCL. Results were qualified as estimated (J/UJ) when the associated
CCV recoveries are below the LCL. Data points qualified as “UJ” or “J” are considered to be acceptable,
but estimates. No results were qualified based on CCV discrepancies.

Based on an evaluation of the compounds and elements detected in the blanks and calibration results,
the overall accuracy was determined to be acceptable for all analyses. The analytical DQO for accuracy has
been met, except where noted. A comprehensive discussion of the method and field QC blank results are
presented in Appendix D.

4.6.3 Representativeness

Based on an evaluation of sample precision and accuracy, the samples collected during the
SVAD-067 and SVAD-084 SI are considered to be representative of the environmental conditions.
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4.6.4 Comparability

Based on the precision and accuracy assessment presented above, the data collected during the
SVAD-067 and SVAD-084 field investigations are considered to be comparable with the data collected
during previous investigations. The analytical methods, contract required quantitation limits, and contract
required detection limits were the same from task to task.

4.6.5 Completeness

Completeness measures the amount of valid data obtained from the laboratory analysis process and
sampling. For data to be considered valid, they must have met all acceptance criteria, including accuracy
and precision, as well as any other criteria specified by the analytical methods used.

Results that have been qualified with a “U,” “UJ,” or “J” for various reasons encountered minor
analytical problems with limited impact on the data quality. No results were rejected (R).

DQOs for the SVAD-067 and SVAD-084 SI were set at 90 percent for field sampling and laboratory
completeness. Based on the evaluation of the field and laboratory QC results presented in Appendix D,
100 percent of the total environmental sample data collected were used as the basis for all recommendations
presented in this report.

4.6.6 Sensitivity

All sample results were reported using the latest DoD QSM guidance (DoD 2017). The DL, limit of
detection (LOD), and LOQ criteria specified in the UFP-QAPP (Leidos 2014) and UFP-QAPP Appendix 2
(Leidos 2018a) were met except in instances where dilutions were required. In instances where dilutions
were required, lesser diluted analyses were used wherever possible.

4.6.7 Data Usability Assessment

All analytical data, data validation qualifiers, and QC results were evaluated to determine the
confidence with which the results could be used in the decision-making process. An evaluation of the data
quality indicator (PARCC and sensitivity) results in the preceding sections were used to determine the
overall data usability. No data points were rejected during the data validation process. As a result, data
completeness was excellent at 100 percent complete. Seventy-eight of the planned 78 data points are
considered fully usable for decision making. Three results were qualified as nondetect (U) due to continuing
calibration blank contamination, and three results were qualified as estimated (J) due to IS area counts that
were slightly above (7 percent) the UCL. Results that were qualified as “U,” “UJ,” or “J” for various reasons
encountered minor analytical problems, but are considered fully usable for decision-making.
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5. SVAD-067 SITE HISTORY AND NATURE OF DETECTED CHEMICALS

This section presents the site history and analytical results of the SI groundwater sampling conducted
at SVAD-067.

5.1 SITE HISTORY

SVAD-067 is the FTA located in the central portion of the Lower Post facilities, west of Crim Drive
and north of McIntyre Road. The site encompasses approximately 8.6 acres behind the Fire Station,
Building 100. The SVAD-067 FTA was used for approximately 40 years to train fire fighters in various
methods of controlling oil-related fires (SAIC 1999a). Waste oil and other flammable materials were
released to a bermed shallow pit area and set afire, to be quenched by Fire Department personnel. Historical
aerial photographs of SVDA indicated that a burn area possibly was used as early as 1947. A waste oil tank
was used to store waste oil for use during fire training exercises and was located adjacent to the burn area.
The tank was removed after 1988. By 1952, a well-defined circular, bermed burn area with a diameter of
approximately 90 feet was present. The burn area was still clearly present, with a similar configuration, in
1964. By 1970, the circular burn area had been replaced by a smaller square burn area (roughly 40 by
40 feet), slightly off-center toward the east relative to the preceding circular area (SAIC 1999a).
Figure 5-1 depicts the SVAD-067 site features.

SVAD-067 was recommended for investigation in 1988 by the U.S. Army Environmental Hygiene
Agency after evidence of spilled oil and burned residue indicated a potential environmental impact from
the past usage of the FTA (SAIC 1999a). The FTA was subdivided into two potential source areas:
Site 67A, the tank that was used to store waste oil for use during fire training exercises, and Site 67B, the
fire training pit where oil was burned on the ground. Other site features included the area where water
associated with the waste oil tank was discharged to the ground surface, aboveground metal trays used to
support fire training exercises, and two 500-gallon fuel aboveground storage tanks used to supply fuel to
the metal trays for training.

Past activities at this site impacted the soil and groundwater. Historical investigations indicated the
chemicals in soil and groundwater include VOCs (primarily trichloroethene [TCE] and tetrachloroethene
[PCE]) and petroleum constituents, including polynuclear aromatic hydrocarbons (PAHs). Soils were
determined to be characteristic hazardous wastes under RCRA based on TCE and PCE concentrations. A
remedial action, which addressed soils only, eliminated the source of continuing VOC and PAH
groundwater contamination. Remediation of contaminated soil was initiated in 1993 and consisted of the
excavation of 20,345 cubic yards of soil followed by treatment using low-temperature thermal desorption.
Approximately 40 to 45 percent of the thermally treated soil required subsequent treatment with lime to
stabilize high concentrations of lead. All treated and stabilized soil was returned to the excavation area as
backfill and regraded (Four Seasons 1998). The remedial action successfully eliminated the primary source
(VOC- and PAH-contaminated soil) of groundwater contamination in the area; however, subsequent
groundwater sampling indicated that groundwater quality near SVAD-067 had been adversely affected.

In the fall of 1998 and fall of 1999, Phase I and II sampling activities were conducted at SVAD-067
to delineate the extent of groundwater contamination. Sampling data indicated that elevated VOC
concentrations in groundwater were localized. TCE and cis-1,2-dichloroethene (cis-1,2-DCE) were
detected primarily in the shallow groundwater samples with the exception of TCE being detected in a
mid-depth well at 75 feet BLS. Additional rounds of groundwater sampling were conducted in 2003, 2007,
and 2008. During the four consecutive quarters of monitoring in addition to the two quarters of monitoring
in January and April 2007, TCE was the only COC detected in the groundwater at SVAD-067. TCE was
not detected at concentrations exceeding the residential human health screening level (2.6 micrograms per
liter [ng/L]) and were detected only in one shallow well that was bound by wells with nondetects for TCE.
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Based on the groundwater sampling, it was determined that human health risks from SVAD-67 were
acceptable due to remediation of the soil and decrease of COC concentrations in groundwater below risk-
based screening levels.

PFAS constituents were not analyzed for during the historical soil and groundwater sampling
activities. Based on historical records reviews (SAIC 1999a) and recent interviews with the former SVDA
Fire Chief, fire training activities at SVAD-067 may have utilized AFFF. As a result, the Army determined
that an SI for potential PFOS and PFOA was necessary at SVAD-067.

5.2 CONCEPTUAL SITE MODEL

A preliminary conceptual site model (CSM) is provided in Figure 5-2. The primary release
mechanism of PFAS to the environment at SVAD-067 is from the use of AFFF products to extinguish fires
during firefighting training activities. During the fire training exercises, contaminants released onto the soil
subsequently would have migrated to groundwater. The primary potential route of transport of PFAS
constituents at SVAD-067 is to groundwater via leaching and percolation.

As discussed in Section 5.1, 20,345 cubic yards of soil were excavated and thermally treated using
low-temperature thermal desorption to address TCE and PCE concentrations at SVAD-067. All treated and
stabilized soil was returned to the excavation area as backfill and regraded (Four Seasons 1998). The
temperatures used to achieve thermal desorption for TCE and PCE were unlikely to have reduced PFAS
concentrations in soil.

Currently, SVAD-067 is inactive and visited infrequently. The planned future land use is specified
in the Local Redevelopment Plan (ERA 1997) and Reuse Plan Map (MSA 1999, revised by SAIC 2018).
According to this plan, the planned future land use for SVAD-067 is industrial/commercial.

5.3 SISAMPLING AND RESULTS

The SVAD-067 SI was conducted in the fall of 2018. SI activities included the installation and
sampling of three groundwater monitoring wells (MW-67PFAS-01, MW-67PFAS-02, MW-67PFAS-03).
Groundwater samples were analyzed for the six UCMR3. The results for site concentrations were then
compared to the USEPA LHA and the USEPA tap water RSLs. The monitoring well locations and
analytical results are shown in Figure 5-3.

The three monitoring wells at SVAD-067 were placed at the potential release area (MW-67PFAS-02),
as well as upgradient of (MW-67PFAS-01) and downgradient from (MW-67PFAS-03) the potential release
area. The SVAD-067 potential release area was assumed to be co-located with the historical highest
concentrations of soil and groundwater contaminants (i.e., TCE) and adjacent to the fire training pit. The
predominant groundwater flow direction at SVAD-067 is south and was determined using data from
continuous groundwater monitoring over a 12-month period (January through December 1999). The
groundwater sample from the northernmost well established whether the periods of groundwater flow reversal
have impacted groundwater in the typically upgradient direction from the source area. Four groundwater
samples (including one field duplicate at MW-67PFAS-02) were collected at SVAD-067 and analyzed for the
six UCMR3 PFAS chemicals.

All six PFAS compounds were detected in groundwater from each of the three monitoring wells (with
the exception of PFHpA at MW-67PFAS-01). PFBS concentrations did not exceed the RSL of 40,000 ng/L.
Individual PFOS and PFOA concentrations exceeded both the USEPA RSL of 40 ng/L and the USEPA
drinking water LHA of 70 ng/L (USEPA 2016a and 2016b) at MW-67PFAS-02 and MW-67PFAS-03. At
MW-67PFAS-01 (the upgradient well), PFOS was detected at 33 ng/L; therefore, it did not exceed the
screening values. However, PFOA did exceed both the USEPA RSL of 40 ng/L and the USEPA drinking
water LHA of 70 ng/L (USEPA 2016b). The combined PFOS and PFOA concentrations exceeded the
USEPA drinking water LHA at all three monitoring wells. No screening criteria are available for PFHxS,
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PFHpA, or PFNA. The analytical results are presented in Table 5-1. Data presentation tables are provided
in Appendix E.

Based on the results of the SI groundwater sampling, PFOS/PFOA chemicals at levels exceeding the
screening criteria are present at SVAD-067. Each of the three SVAD-067 wells contained exceedances of
PFOS and/or PFOA, but the highest combined PFOS and PFOA concentration occurred in the downgradient
well (MW-67PFAS-03). The presence of PFOA at concentrations exceeding the LHA in the upgradient
well (MW-67PFAS-01) is indicative that the groundwater flow reversal has likely impacted groundwater
in the typically upgradient direction from the source area.
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Figure 5-2. SVAD-067 Fire Training Area Preliminary Site Conceptual Model
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Table 5-1. PFAS Analytical Results at SVAD-067
Savanna Army Depot Activity, Savanna, lllinois

Location ID MW-67PFAS-01 MW-67PFAS-02 MW-67PFAS-02
Sample ID LDOSO01 LDOS01 LDOS01D
Sample Type Project WELL WELL WELL
Depth (ft) Action Tap Water 17.62 17.63 17.63
Parameter Sample Date Limit [P] RSL [T] 10/02/2018 10/02/2018 10/02/2018
PFAS
Perfluorobutane sulfonate (PFBS) ng/L 400000 40000 34 3.1 3.3
Perfluoroheptanoic acid (PFHpA) ng/L N/A N/A 19U 19 19
Perfluorohexane sulfonate (PFHxS) ng/L N/A N/A 99 52 51
Perfluorononanoic acid (PFNA) ng/L N/A N/A 14J 0.69 J 1.2J
Perfluorooctane sulfonate (PFOS) ng/L 70 40 33 160 [P] [T] 170 [P][T]
Perfluorooctanoic acid (PFOA) ng/L 70 40 350 [P] 200 [P][T] 200 [P][T]
PFOS + PFOA ng/lL 70 - 383 [P] 360 [P] 370 [P]

Data Qualifiers:

J = Estimated concentration.
U = Chemical not detected above the laboratory detection limit.

MW-67PFAS-03
LDOSO01

WELL
19.92
10/02/2018

6.2J

16

440

1.7J

100 [P] [T]
470 [P][T]
570 [P]

2The USEPA LHA for groundwater is a drinking water advisory, as updated in 2016. When both PFOS and PFOA are detected in water, the combined concentrations of PFOS and

PFOA should be compared to the 70-ng/L LHA.

b The tap water screening levels of 40 ng/L for PFOS and PFOA and 40,000 ng/L for PFBS are cited in the ASD Investigating Per- and Polyfluoroalkyl Substances within the
Department of Defense Cleanup Program Memorandum (ASD 2019). These are residential scenario screening levels calculated using the USEPA RSL calculator (HQ=0.1). The

screening level of 40 ng/L does not apply to the combined concentrations of PFOS and PFOA.

Bold values denote detected concentrations.

[P] = Concentration exceeds the USEPA LHA.

[T] = Concentration exceeds the Tap Water Screening Level.
N/A = No PAL or screening level available.
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USEPA LHA for PFOS (ng/L) 70
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USEPA LHA for PFOS + PFOA (ng/L) 70 hd
&/ |

Table Definitions

U = Non-detect
J = Value was estimated

Constituent exceeds Tap Water RSL
Constituent exceeds USEPA LHA

MW-67PFAS-03
Analyte 10/18
PFBS (ng/L) 6.2J
PFHpA (ng/L) 16
PFHxXS (ng/L) 440
PFNA (ng/L) 1.7J
PFOS (ng/L) 100 [RL]
PFOA (ng/L) 470 [RL]
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Notes:

1. The tap water screening levels of 40 ng/L for PFOS and PFOA and 40,000 ng/L for PFBS are cited in the Assistant Secretary of Defense Investigating Per- and
Polyfluoroalkyl Substances (PFAS) within the Department of Defense Cleanup Program Memorandum (ASD 2019). These are residential scenario screening

levels calculated using the EPA RSL calculator (HQ=0.1). The screening level of 40 ng/L does not apply to the combined concentrations of PFOS and PFOA.

2. USEPA LHA is the Drinking Water Health Advisory for Perfluorooctane Sulfonate and Drinking Water Health Advisory for Perfluorooctanoic Acid. When PFOA and
PFOS are both present, the combined detected concentrations of the compounds are compared with the 70 ng/L health advisory value.
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6. SVAD-084 SITE HISTORY AND NATURE OF DETECTED CHEMICALS

This section presents the analytical results of the SI groundwater sampling conducted at SVAD-084.

6.1 SITE HISTORY

SVAD-084 is the Scrap Wood Open Burn Area located along West Road north of the Industrial
Sewage Plant (SVAD-036) and southwest of the Chromium Ore Open Storage Area (SVAD-047).
SVAD-084 is approximately 4.3 acres. The site was used to train firefighters by burning scrap wood. Wood
collected from the shop areas was stockpiled at the site, covered with diesel fuel, and ignited (SAIC 1999a).
In addition, two trailer structures and various other materials reportedly were burned in this area.
SVDA personnel have indicated that SVAD-084 was used for more than 20 years, but open burning was
limited to approximately once each year (SAIC 1999a). A strong petroleum odor was noted during the 1999
EBS visual inspection (SAIC 1999a). Open burning ended in early 2000. Figure 6-1 depicts the SVAD-084
site features.

Multiple field investigations were conducted from 1998 through 2003 to determine if chemical
constituents from the Scrap Wood Open Burn Area were present. Soil gas, soil, and limited groundwater
sampling was conducted at SVAD-084. Based on the results of the RI and human health risk assessment,
arsenic, carcinogenic polynuclear aromatic hydrocarbons (cPAHs), dioxins, and furans in the soil were
identified as COCs at SVAD-084. Although originally identified in the RI as human health risk drivers,
cPAHs, dioxins, and furans were not retained as COCs in the Feasibility Study (FS) (Leidos 2015) after
additional evaluation. No COCs were identified for the planned future use (i.e., worker scenario). However,
the soil COC associated with unrestricted land use at SVAD-084 was arsenic. In the FS (Leidos 2015),
excavation and offsite disposal were recommended as the preferred alternative for SVAD-084. An Interim
Removal Action was completed in 2016. A total of approximately 3,232 tons of nonhazardous soil and
debris were excavated and disposed of offsite. After removal activities were completed, confirmation soil
samples were collected and ensured that the remaining soils did not contain concentrations above the
remedial goal. SVAD-084 achieved the unrestricted use criteria with the successful completion of the
non-time critical removal action (NTCRA) (Leidos 2017).

Based on historical records reviews (SAIC 1999a) and recent interviews with the former SVDA Fire
Chief, fire training activities at SVAD-084 may have utilized AFFF. Therefore, the potential exists that
either PFOS or PFOA was released at SVAD-084. As a result, the Army determined that an SI for potential
PFOS and PFOA was necessary at SVAD-084.

6.2 CONCEPTUAL SITE MODEL

A preliminary CSM is provided in Figure 6-2. The primary release mechanism of PFAS to the
environment at SVAD-084 is from the use of AFFF products to extinguish burning scrap wood fires during
firefighting training activities. During the fire training exercises, contaminants released onto the soil
subsequently would have migrated to groundwater. The primary potential route of transport of PFAS
constituents at SVAD-084 is to groundwater via leaching and percolation.

As noted in Section 6.1, an interim removal action was completed, and approximately 3,232 tons of
nonhazardous soil and debris were excavated and disposed of offsite to address arsenic concentrations. The
excavation depth was approximately 1.5 feet BLS and backfilled with clean backfill. PFAS from site
activities are not expected to be present within the 0- to 1.5-foot interval but may be present in the soil
deeper than 1.5 feet BLS.

Currently, SVAD-084 is inactive and visited infrequently. The planned future land use is specified
in the Local Redevelopment Plan (ERA 1997) and Reuse Plan Map (MSA 1999, revised by Leidos 2018c).
According to this plan, the planned future land use for SVAD-084 is industrial/commercial.
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Figure 6-2. SVAD-084 Scrap Wood Open Burn Area Preliminary Site Conceptual Model



6.3 SISAMPLING AND RESULTS

The SVAD-084 SI was conducted in the fall of 2018. SI activities included the installation and
sampling of three groundwater monitoring wells (MW-84PFAS-01, MW-84PFAS-02, MW-84PFAS-03).
The groundwater samples were analyzed for the six UCMR3 PFAS chemicals. The results for site
concentrations of PFAS were then compared to the USEPA LHA and the tap water screening levels. The
monitoring wells and the analytical results are shown in Figure 6-3.

The three monitoring wells at SVAD-084 were placed at the potential release area (MW-84PFAS-02),
as well as upgradient of (MW-84PFAS-01) and downgradient from (MW-84PFAS-03) the potential release
area. The SVAD-084 potential source area was defined by the area of the historical burn pile and the removal
action area. The predominant groundwater flow direction at SVAD-084 is south/southwest and was
determined using data from continuous groundwater monitoring over a 12-month period (January through
December 1999). The groundwater sample from the northernmost well (MW-84PFAS-01) established
whether the periods of groundwater flow reversal have impacted groundwater in the typically upgradient
direction from the potential source area. Three groundwater samples were collected at SVAD-084 and
analyzed for the six UCMR3 PFAS chemicals.

PFBS was the only PFAS compound detected in all three monitoring wells; however, PFBS
concentrations did not exceed the RSL of 40,000 ng/L in any of the wells. With the exception of PFBS, no
other PFAS compounds were detected in upgradient well MW-84PFAS-01.

Five of the six PFAS compounds (PFNA was not detected) were detected in groundwater from source
area well MW-84PFAS-02. No screening criteria are available for PFHxS, PFHpA, or PFNA. The
individual PFOS concentration exceeded both the USEPA RSL of 40 ng/L (ASD 2019) and the USEPA
drinking water LHA of 70 ng/L (USEPA 2016a) at MW-84PFAS-02; however, the PFOA concentration at
MW-84PFAS-02 did not exceed the screening values. The combined PFOS and PFOA concentrations
exceeded the USEPA drinking water LHA at source area well MW-84PFAS-02.

All six PFAS compounds were detected in groundwater from downgradient well MW-84PFAS-03.
The individual PFOS and PFOA concentrations exceeded both the USEPA RSL of 40 ng/L (ASD 2019)
and the EPA drinking water LHA of 70 ng/L (USEPA 2016a and 2016b), and the combined PFOS and
PFOA concentrations exceeded the 70-ng/L. USEPA drinking water LHA (USEPA 2016a and 2016b) at
MW-84PFAS-03. Analytical results for SVAD-084 are presented in Table 6-1.
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Tap Water RSL for PFOS (ng/L) 40
Tap Water RSL for PFOA (ng/L) 40
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Analyte 10/18
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PFBS (ng/L) 110
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Notes:

1. The tap water screening levels of 40 ng/L for PFOS and PFOA and 40,000 ng/L for PFBS are cited in the Assistant Secretary of Defense Investigating Per- and
Polyfluoroalkyl Substances (PFAS) within the Department of Defense Cleanup Program Memorandum (ASD 2019). These are residential scenario screening

levels calculated using the EPA RSL calculator (HQ=0.1). The screening level of 40 ng/L does not apply to the combined concentrations of PFOS and PFOA.

2. USEPA LHA is the Drinking Water Health Advisory for Perfluorooctane Sulfonate and Drinking Water Health Advisory for Perfluorooctanoic Acid. When PFOA and
PFOS are both present, the combined detected concentrations of the compounds are compared with the 70 ng/L health advisory value.

3. Well locations based on survey completed by Central lllinois Consulting (10/2018)
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Table 6-1. PFAS Analytical Results at SVAD-084
Savanna Army Depot Activity, Savanna, lllinois

Location ID MW-84PFAS-01 | MW-84PFAS-02 | MW-84PFAS-03
Sample ID LDOSO01 LDOS01 LDOSO01
Sample Type Project WELL WELL WELL
Depth (ft) Action | Tap Water 42.84 43.84 41.18
Parameter Sample Date | Units | Limit [P] | RSL [T]° 10/03/2018 10/03/2018 10/02/2018
PFAS
Perfluorobutane sulfonate (PFBS) ng/L  N/A 40000 0.62 J 110 44
Perfluoroheptanoic acid (PFHpA) ng/L  N/A N/A 13U 22 4.9
Perfluorohexane sulfonate (PFHxS) ng/L N/A N/A 13U 390 1000 J
Perfluorononanoic acid (PFNA) ng/L N/A N/A 13U 14U 1900 J
Perfluorooctane sulfonate (PFOS) ng/L 70 40 2.7U 120 [P][T] 530 J [P][T]
Perfluorooctanoic acid (PFOA) ng/L 70 40 13U 13 160 [P][T]
PFOS + PFOA ng/L 70 - 40U 133 [P] 690 [P]

Data Qualifiers:

J = Estimated concentration.
U = Chemical not detected above the laboratory detection limit.

2The USEPA LHAs for groundwater is a drinking water advisory, as updated in 2016. When both PFOS and PFOA are detected in
water, the combined concentrations of PFOS and PFOA should be compared to the 70-ng/L LHA.

b The tap water screening levels of 40 ng/L for PFOS and PFOA and 40,000 ng/L for PFBS are cited in the ASD Investigating Per-
and Polyfluoroalkyl Substances within the Department of Defense Cleanup Program Memorandum (ASD 2019). These are residential
scenario screening levels calculated using the USEPA RSL calculator (HQ=0.1). The screening level of 40 ng/L does not apply to the
combined concentrations of PFOS and PFOA.

Bold values denote detected concentrations.

[P] = Concentration exceeds the USEPA LHA.

[T] = Concentration exceeds the Tap Water Screening Level.
N/A = No Project Action Limit or screening level available.

Based on the results of the SI groundwater sampling, PFOS and PFOA at levels exceeding the
screening criteria are present at SVAD-084. The highest concentrations of PFOS and PFOA were detected
in the downgradient well (MW-84PFAS-03). Given the presence and magnitude of PFOS and PFOA at the
SVAD-084 site boundary, it is likely that the contamination is migrating downgradient with potential to
impact SVAD-036.
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7. SUMMARY AND CONCLUSIONS

In accordance with the June 10, 2016, Department of the Army policy regarding PFAS contamination
assessment (Department of the Army 2016), the Army sampled the SVDA Lower Post drinking water on
September 26, 2016. The groundwater production well provides the sole source of potable water for the
Installation. This well, also known as the Lower Post Bedrock Well, is located in Building 107 and is
approximately 1,200 feet deep. The six UCMR3 PFAS compounds were analyzed for and not detected.

Fire training activities at SVAD-067 and SVAD-084 were determined to have utilized AFFF based
on historical records reviews (SAIC 1999a) and recent interviews with the former SVDA Fire Chief. The
former SVDA Fire Chief was a firefighter during the 1960s and 1970s and was the SVDA Fire Chief from
1987 to 1995. The former SVDA Fire Chief indicated that FTA activities at SVAD-067 utilized AFFF
mixed with water and FTA activities at SVAD-084 utilized water and 3M Light Water. 3M Light Water
was the brand name for a firefighting foam manufactured by 3M that contained PFOS. As a result, the
groundwater at SVAD-067 and SVAD-084 were evaluated for PFOS/PFOA in this SI.

The principal objective of the SI was to gather sufficient information to determine if PFOS/PFOA
constituents are present at the sites at concentrations exceeding the USEPA LHA and the tap water
screening levels that were calculated using the USEPA RSL calculator and referenced in DoD guidance
(ASD 2019). Three monitoring wells were installed, sampled, and analyzed for the six UCMR3 PFAS
compounds at each site. PFOS and PFOA concentrations were compared to the USEPA LHA and the tap
water screening level.

The SI groundwater sampling results indicate PFOS/PFOA chemicals are present at levels exceeding
both the USEPA LHA and the groundwater screening level at SVAD-067 and SVAD-084. The combined
PFOS and PFOA concentrations exceeded the LHA at all three monitoring wells at SVAD-067 and at two
of the three wells at SVAD-084. A single concentration of PFOS or PFOA exceeded the tap water screening
level of 40 ng/L at each site.

It is important to note that the drinking water source at SVDA (i.e., the bedrock production well) was
sampled and the six UCMR3 PFAS compounds were not detected. In addition, the contaminated shallow
groundwater at issue at SVAD-067 and SVAD-084 is not a source of drinking water. However, more
information is needed at this time to determine the risk to human health and the environment at SVAD-067
and SVAD-084 based on the current or planned future land use at SVDA (industrial/commercial).

SVAD-067 is one of several sites that are in the FS stage of the CERCLA process (SVAD-015,
SVAD-033, SVAD-067, SVAD-223, and SVAD-006-R-01). The Army intends to proceed with the FS that
is currently underway but expand the FS to include a focused RI for PFAS at SVAD-067. The focused
RI/FS would define the nature and extent of PFAS at SVAD-067. SVAD-084 is at the Proposed Plan stage
of the CERCLA process. The Army intends to pause the Proposed Plan in order to complete a Focused RI
and FS for PFAS at SVAD-084. The focused RI would define the nature and extent of PFAS at SVAD-084.
The results of the focused RI/FS will be incorporated into the Proposed Plan for SVAD-084.
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TYPE: 2T 1m0 Q.’iMih-"T,&"‘rr‘:'d'n
Lo T
D it ops S

Y
owgn) €.~ W]
e ST, FLusH. THZEARES
puc-

TOP OF SEAL

| [ _1,

ANNULAR SEAL

. Rincle Hues B Topnd(-TZ
ma':ﬁg,-(‘.l RAErd Tt TI Gl A5

{ 1 S-.(le ls’ﬂc.-—

TOP OF FILTER PACK

FLTER PACK I

1Es ,Q.u_r_-l--uSJPf’w,fcaém

e (WSQ Sl LA SAND Tz
PACK—

Lo, Spib Bacs

TOP OF SCREEN

SCREEN pMos~Joct-E

DA gN) Z— ) TYPE IO, Ll%ﬁé) -

HOLE DIA: (IN) gy I

:-_-____ OPENING: winT: (=3 =t
S BOTTOM OF SCREEN ‘$_3_._C!‘_3_
BOTTOM OF SUMP i?:?_gl
o BOTTOM OF HOLE HE
I—

B-6



WELL DEVELOPMENT FORM

PROJECT NAME: S~AD PRAS ST DELIVERY ORDER NO:

Date:R /14 18 Time: _ {130
Well Number and Location: _ MA-LTRZns & | SdAD ST 477

Comments : STl et T e/ Bate®) arsn PompPIO WAS Nee/

TOLB\D, APCIALRICS o CoS(LE

S~ n/
TITUE

M.2e 4 12:12  pumping_ 7. 2a ; NARiewS

Water Levels / Time: I[nitial:
Finak {7 2@ ¢ “’l"é‘?
FT BTOC Fina: ¢S €& grgr0C

Total Well Depth:  Initial: __ & > &2
Date and Time: Begin: C’?(‘?/{g /12" \2. _ Completed: q/ﬂ/(ﬁ 14 30

Development Method(S): A e/soe f_..:/ DMAsPssSantE BAs A, Peme

_u.\( MmertSoemsd SORMER3LBLE e

Total Quantity of Water Removed: Sﬂ gals
FIELD MEASUREMENT SERIAL NUMBER DATE OF LAST CALIBRATION
Temperature Re0 2z ‘l {"‘}’If L8

Specific Conductivity

pH
Vv
Turbidity \ J - { A
Do -
ORP

B-7




WELL DEVELOPMENT SUMMARY.

PROJECT NAME: SVAo (FWS ST

8-d

DELIVERY ORDER NO:
WELL NUMBER: MMI-CT7PAYS — o |
DATE BEGINNING Temp ©) | conbvervTy | (sTANDARD Tugl'ir'ﬁ;w GALLONS i
. TIME W, UNITS) REMOVED (Er 37 gd COMMENTS
v/9]e] 1300 (szo|©. 343 | S 4 | 98.3| =g (L2g  Rganear
P 1340 (353 w.2qt C.oR| €30 = 17200
EAY) 13.37| @241 | b.1 ¢ 9.3 325 (7.2 ¢
jyo® 13.32| #.2a4 | 6.4 [ 2p. & Uz (7.2
Mip (354|122 [ 6.49 |22, | He \7. 29
Uz 3.411p5.29¢ | b.tg |36.3 | SB \7. 24
| 428 33| @204 (6.3 | 2.5 | 52 \7. 25
4 M3 1341 @.29¢ | 613 | 3.1 | sH 7.2 &
' BTl F L oCrgalhT Con|risTsy —_
S \
\
\
\
\__
lmma = L4 nonl

RECORDED BY. //L% o= (18

QA CHECKED BY: (R0 L1 [18 /1p




WELL DEVELOPMENT FORM

PROJECTNAME: SV ¢ ~ S S __ DELIVERY ORDER NO:
Date: 1 A /T Time: __ {24 <
Well Number and Location: _ M\ - £ 7 ADF#(SI-'QZ SUA0 S 7

Y T

Comments : \larze WMT ALt P Eaispn [ PoméEp WIAS Tuesia;
ACCBMMIcs oF Corrte  TueRw Y Dzgiinizo
RaepLf AFTER ~ (8 Lhirals @Tinossos

— wv alqlig _

to+ 38
Water Levels / Time: Initial: __ | 7.98 / {3+=98 Pumping:_ | €. @l / \Aagiors
~ulglp
Finah: _{8 ! | 20 <
Total Well Depth:  Initial ___ &> .71 FT BTOC Final: 25 i FT BTOC

Date and Time: Begin: & /‘l lléﬁ |l R< Completed: ‘l{‘i /16 [ =2\

Development Method(S): BarcfsopcE e Mo O SREARLE BRAttSL , fum P «f '

So@mE2sgLs PonfP

Total Quantity of Water Removed: 377 gals
FIELD MEASUREMENT SERIAL NUMBER DATE OF LAST CALIBRATION
QTO MP-2y qg{2(
Temperature
e &5 No 1639 "
Specific Conductivity / /

” | I

Turbldity J, A] /)

Do _—

ORP —_

B-9




otT-9

PROJECT NAME: SNAD ‘f’;:"g_\_j_ <T

WELL DEVELOPMENT, SUMMARY

DELIVERY ORDER NO:
WELL NUMBER: MI-CAPFAS - oZ
SPECIFIC pH TURBIDITY TOTAL WELL
DATE BEGINNING GALLONS TEMP (C) CONDUCTIVITY {(STANDARD (NTU) Gé;%%l;% ;gl\lﬁ%%gg Wi COMMENTS
TIME REMOVED w X , i Il& UNITS) R F TJ‘C\
Sllie [ 43S [ o< |57 0458 | S90 | 940 | 25 | 185 | /s o
H4s | ~x S5 oS |65 | as | 28 22.2 | 12.at
HSS ~ 3 MAZ|@ Y67 | L.gH 1.3 31 24.6 | 1&£. 00
1205 a3 I3.LE2. V7 | 628 Y. \ 34 Z7.a|12.0\
I2\s ~ 3 Hec|0 U8 | L.90 | 3.4 | 37 29 .4 | 18 @\
I [T A NSCAVENST Copr Ol TEN e
*
\-—_
\\
| 2, .
’ 4
I
\\\

RECORDED BY: ﬂ/%— /4 lig

| we\\ vo\omne =

\_ 2 (e SO..\\""‘

QA CHECKED BY: Lo A ‘i/!ﬂ/f?




WELL DEVELOPMENT FORM

PROJECT NAME: AD f FAS S DELIVERY ORDER NO:
Date: L /1 /(B . Time: _{w!
Well Number and Location: My — LT 0FUS -0 SUAD SiTE G

Comments : _WaTez \/s:ﬂ-;/ ToRAWD TatluiH Fiesr 20 GarisgwJdsS

REMBP | Tt Tl Qsnezn £A4AA0 v

\%cp/ y, /
\q‘[Qf\

- ™~ VaRieos
Water Levels / Time: Initial: ! <.3S  / ©74@ Pumping: (2.9 8 | A=
eqfafig

Final: _(2.538 / (Vi

Total Well Depth:  inttial:__ 2% .58 FT BTOC Final: __&%-&¢ @ FT BTOC

Date and Time: Begin: Q/cl {'E_I Q40 Completed: G !ﬁ ll G1 1ol

Development Method(S): &ﬂ”—-/ Soels ‘*—J/ Osfosulis BATEe . Ruml Lu/

S 23 Qg o (C

Total Quantity of Water Removed: 53 gals
* FIELD MEASUREMENT SERIAL NUMBER DATE OF LAST CALIBRATION
L N
Qo mP-2@ qi{ie
Temperature ’
£ ¢S Ro . 1L 365
Specific Conductivity
pH
Turbidity i v / n
po — M/A
ORP R '\J/q

B-11




Z1-9

WELL DEVELOPMENT SUMMARY

PROJECT NAME: Sv40 PEAS ST

DELIVERY ORDER NO:
WELL NUMBER: td (7 CFAS -3
DATE BEGINNING |  GALLONS | TemP ()| coNpuenuiTy (STA]I:I:ARD TU(F:?FB;TY GALLONS vovl\.’ﬁln-nLEs
TIME ‘REMOVED mﬁ[l ¥ UNITS) REMOVED REMOVED WL e &z vgg_l\\ﬂMENTS
‘7{2{;5 aBH G 29 1238 @120 | S5 | (47 | 29 \z. ¢ |12 5%
2900 S 237 019 |58 [z54 | 32 (39 | 12 38 ooy w2 dul
24t = 235 @8 5 27 (S 35 IS.2 | 1268
OG22 3 122y e.it8 .85 | 1K D& 16 5§ |tz s&
@32 3 2 L] @ 11¢ S .91 1o (| 4i 17Ttz 58 220 sl ~/
oada | D 45| tt7 | 592 | S1¢c | gd | a1 [,2 <5
2950| 3 teygl et | s9 | 195 | 47 | 2o 2.5
Loee 3 (2S¢ o ite 594 10?2 | g | 2.7 liz.se
120> | ~t~ 258l elte | sq49 . 4| 55| 224 |12 x5
Dl | ~) 258 o UL | s 29 | 0 ¢ S3 230 eSS
DHLcoPrsnt™ |como s
o —4=__—'———
e— N %
\
74 >

RECORDED BY: /% /%Q a/ 2 //é’

QA CHECKED BY: C 7

leasite \/or.umt:hsq%_

alis/ g




€T-d

WELL DEVELOPMENT SUMMARY

PROJECT NAME: SVAD fPFAas ¢ X DELIVERY ORDER NO:
WELL NUMBER: MW ~ SU PFAS- @

DATE BEGINNING |  GALLONS [ TEMP(c) | conpuerviTY (STApN!.E')ARD TURBIDITY | ARFASS voﬁIEALEs W

TIME REMOVED (HMHOS/CM) UNITS) WU 1 removeD | RemoveD | [ G7TOC comments

qlwe/ig |02 27 i3.0M|@-274 | (, si | 302 | 27 Uz 23

| 228 | -3 1242 p222 | 7.8 | 22-3| 30O “43.23

} (0@ ] ~3 327|228l | 125 [ W5 | 33 Y2 23

/ 4o | ~ 3 i30!10.283 | 7.34 | 2 3L 3 23

S @se | - \31g| ©.276 | 7-22 | 1.9 39 U3 23

-~ IV T S S b et [——
\
]

\

%

RECORDED BY: CQO"" %_, q[lﬂ/lf

QA CHECKED BY:




WELL DEVELOPMENT FORM

PROJECT NAME: Svan PFAS 37X DELIVERY ORDER

pate: 9 1o/ {8 Tine: (2.5
Well Number and Location: _ M, (~ a4 CFAs o
Hesy Ba thD/ PunPED larTsld 7o e 80, W 2 ¢ T2 g de

Comments :
OF Coam%E . <aspese AP Ay AFTER - ! S entiods
Psno el T M 7/,; 4
Water Levels / Time: Iniial: ‘42 .72 [/ teo3S Pumping: _42.75 I (A &0s
Finah __42.75 1 23§
Total Well Depth:  Initial: __ S\ L@ FT BTOC Final:_S1-3 G FT BTOC

Date and Time: Begin: “l[tm (& (235 Completed: __ 9 Il.(z{{BI lz35

Development Method(S): ﬁugaghiﬁll.— w D\sPosANS PBhal ; Foms

LT Ju8mze s BlLsE EormC

Total Quantity of Water Removed: 3T gals
FIELD MEASUREMENT SERIAL NUMBER DATE OF LAST CALIBRATION
Temperature Es25- LG36T 9 I’fd’/lg
Specific Conductivity I
pH l -Id
Turbidity J‘ ra /A
DO we/n i\J//ﬂ'

B-14




GT-d

WELL DEVELOPMENT SUMMARY

PROJECT NAME: DELIVERY ORDER NO:
WELL NUMBER: 1y (- 81 pens @z
DATE BEGINNING |  GALLONS | TEMP () | conpuemwTy (STA%ARD Ll uy efffghs vcﬁhl'es i
TIME REMOVED (UMHOS/CM) UNITS) WAL REMOVED | REMOVED | £i. B TOCcommenTs
qligiz| HSS | 20 QUS| 226 [ L-52[1\35 | 2w U2. 75
f 1205 ~3 22| 0228 | 7.2 | \O4 | 23 U2.75
12\S ~3 (234 0.229 .07 541 26 U275
22S | ~ 3 v2.30(p.228 [ WM | 3494 | 24 WIS
) 235 | ~3 235|@. 228 | g\ | 3.7 122 UL 75

RElapmErliT ColPL g7 b —] T
’—\.\_-_-__ -
\\—“-—‘
\‘ ﬂl )
X%
\

RECORDED BY: (R ;g-— q/\g/\f

QA CHECKED BY:




WELL DEVELOPMENT FORM

PROJECT NAME: SYAD PFAS ST DELIVERY ORDER NO:
Date: Ve 1tg Time: _ &7 can=g"

Well Number and Location: #W\J - 8HFPFAS-©I svao S 1tz 84

Comments : NHATLL T@AMSOCEANT sl AFTEL S'g.ac.ahlo/
(bla\ll...l ‘Jd,. \ At 4
=

\

Pumping:_2>& 7 5\/&\@ oS

Water Levels / Time: Initial: _38.97 / &7:(S
Final__ 38.98 | a9:axS
He 2w

FT BTOC Final: “A6. (T FT BTOC
Completed: q""b/l'ﬁ AN

Total Well Depth: Initial;

Date and Time:

Begin: ?llm’l¢ ;] OUS

Development Method(S): SJM[MM— u/ NsPosSARLE RAaiLsL ., fums’

s...x/ SORMELSITBWE . mP.

Total Quantity of Water Removed: HS gals
FIELD MEASUREMENT SERIAL NUMBER DATE OF LAST CALIBRATION
T . RLG ™MP-2
emperature
EE €5 ao: (63 il

Specific Conductivity ‘ /
PH L

Turbidity \V ny

DO u[ ~ M/ %

ORP N‘/ e :\.L/ A

B-16




LT1-9

WELL DEVELOPMENT SUMMARY

PROJECT NAME: O fr‘:’rﬁl - Ja( DELIVERY ORDER NO:
WELL NUMBER: minl- 84 Peins ~63
SPECIFIC pH TOTAL WELL
DATE BE@rINhllEING GALLONSD TEMP (C) CW (S'I!':;\NDARD TU::?I‘IS;W SSLLONISJ ;gh%%gg - COMMENTS
M REMOVE| : NITS) MOVE -
. aSlerm Sl (e7 Aroc)
ofigleses | 25 |3 33 3N | .o |3 | =< 38.98
@IS | -3 \2 3% p. e | 7.55 |32 | 2p 38 48
0g25 | ~3 R385 p.302 | g3 [UO | 3 3%.498
2835 | < 3 R.37Np. 307 | ¢\p | 7.3 | 34 382.48
22U ~3 \2.52|@.208 | £ V7 | 5.7 37 3F.49
vsss | -3 2.6 0.308 | &1, |53 | He .48
b |o0abs | ~ 3 2as|12.308 | § b | UY | U3 38 ag
s el En T Colmp s —
= h-'__‘—--_
-\__ F i r
w____ /‘a ,,

RECORDED BY: (/Q‘u-’ 'é/’*""

ajiele

L4

QA CHECKED BY: /Zé-L/ 9 / 2 /fg‘

/‘——'




TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: sSvao £FAS SX- DELIVERY ORDER NO:

Date {(mm/ddlyy): j—LI s[18 su M Tu@m F sa

Task Team Members:
M. lz.s::s— Lz\dcﬁ. Ré .
eHALES sPuAR - tidos . LSO

page | o

Gﬂ&:{ Bt T — MATECS, D21 58

St et - MXTEco, HE Pl

DA, VPN YR L—ilc(o:s:chQ; — mie g l-s(,a

Narrative (include time and location):

QLA G CRs o ARCYUE AT ST 61 OF Sywdd

a7ee Hoco fez-EesTRy Beigcicls Ao Ge Tehooot!

Fgrn CHsocusT el PFL SArmaprs Corcscrmiond
{35% Fiewo Forms).

~ &THO MTeT wf =00 Ko7/ (U':'giqCE.\. BT APPRS L
To valtead OCJMIZ—S ey Lot AT Mo7s

B of ert FiRT STATen! (B dpo).
) Cved Predl)
~ 675> SPLR ;__s/ T SCHeEnde pRZTenGOWWE Wn 7

Sovecs . He Aguisis —rnaT vdg Can usr T

Fies. HW/00amd™ 6T THT 107 ste o/ o
{ o ————m g T

e Ay MeTur/ls RenOS, Latcl, AFTEZ. ICLAKINC
4 [

AcAIN  wof QJ\‘THx’/ Coriis ARNND TodO \A«Ju'r:—/,_\.\lnl—t-

ALl i Back vl

RBiinde. (Ao Fee. laTze,

~PBOO NATTC '3 USdeor  undLoadS  Dadlink. 40 \Aeiw—

IN STl Tor] MATEAALS ,

Daily Weather Conditions: AM. (@& ) MesTsf Claeoy TTEM@ 75 | Vlieig S5/ a7 ~l0.

/fp.m., (1tep) Soopy, BAN Ty me 781 WSS ~ lomod
Recorded By / //C-/j_/fllg QA Checked By (20— %—/ o\{‘a/fg

B-18



TASK TEAM ACTIVITY LOG SHEET
PROJECTNAME: SV Ao PFas s— DELIVERY ORDER NO:

Date (mm/dd/yy): ‘t(S’[ (8 Su M Tu @)rh F Sa PAGE_Z oF__/

Task Team Members:

X“é:,_g =

'/6(_'_\

7

Narrative (include time and location):
N OBE? OAMA Al CHIAZLES ATotad  CLDAL nde. Foz owd

o PaTHS TS AdO AT Bgaccinde 307L3 AT 7.

OR2% DARIA And UNARLES oFF Ty CLThae. Foh. I X0 A7

<ts . Deare. Ces ., FunpTIES TAHATLZ TUIo

Flopn anmu C"Sbcb 4_41,4..0,-:5\

A e Coa.*ﬁ—c‘\ (5TARLE SmurLlZ. VJA-fr:f,L Bad e (Fiac) Brank
FRom S 00ANET, Ruer - Frown PeidindTer ANg
Hose (2 288-m , Teazma Presle ko
Cord T IseR) . SAneLE (9 @ Ml -(TPERS-03 LDOSERG !

0Gln BTiost T 3R LT, Reaoe Aty RF57TH v Dscen

PAD, Dicon Auc 2SS Ar0 Toora. e

S Ta?y Lutei pAATSE VACS L BRI B POLIZS !

OINToATZ. CHICS - Roack i diS BEA\TOAI/TE , BN TS (75
Croe. 3/3 wS CHLPS

Daily Weather Conditions: A.M. i P

PM
Recorded By /%/Z—%_ 95 Af QA Checked By Cro ,«/’,___— C\/(v[ (2
/y

B-19



TASK TEAM ACTIVITY LOG SHEET
PROJECT NAME: Svao PFAS ST DELIVERY ORDER NO:

Date (mm/ddiyy): _'ﬂl_ﬁ_(_lﬁ Su M Tu@Th F Sa PAGE__ OF {

Task Team Members:

See

v < (cf\
"~

2

Narrative (include time and location):

6<,¢—raf+.f‘2n&<§a4& e M - \/cu:) B NTo AN TE

CEMEAT+~ ST .-m&;/j CTMMEATT »JC L TN PE o @ Te¥)nA O,

/
AR -~ 1S D€L L (=S S.J-(’PL;/I (Q/Z@ (?F‘ 5') St
AN vzl Ferse Pace (Lo mm)Sio,G849 7%
Soel s Rac,s

Rossd - Moplofrr st , seto @, 2y uc:', £ S M TUREA 2

S<esrd - Moo Zy  seHo Hep 2" |8 FiusH -Tilesay

Prorscr VI CAS e A< /2—;-..! OAm S-F1_ L3plr.7+/,

PRS- Flims STESL L.z/ Hinde s 4+ Lok de Hasr

Pos?s ~ L e LipdeT , R Qiam  FRS - F1D, D20 €57
AsTm (3S5/A795-6 , <rere
HSAS"G’/Z_—IM D L]/Z.- U.J j:Q < T

6(7_— 87;4-;AI Q,p b—[é-*l-—J D, el LEpdeTH Dol ET 6
Rie. = Cmg 5Y¥.

;g TRACK o s J7TE0 Ry o T Coand T2ALIPS

T e ‘\(‘:T(tﬂ

Daily Weather Conditions: A.M. Ny,

Recorded By / a

" it 9/5./’8 QA Checked By CLQ& %v—" q/c,/;g

B-20



TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SvYAO (PFH\S ST DELIVERY ORDER NO:

Date (mm/ddlyy): _ L Is IE;

Su M Tud@® Th F Sa pace__or_/
Task Team Members:

<
2:@'%/
Y

(R

rd

Narrative {include time and location):

D18 Rze, ) SrTider _ypP ol MW-CIPFAS- @3 Lo<hATIen

MOTE . AcTlouia @ UTH LT LoCATE HAs /&LQA.'
7

Riouisten, Fiaw o wALKUAMLS (ad ARIA,

RO L2 e ELIcTocne (5 APPAQE T FRom

RomES, ppurcsld o CALL Tood T (AT ma7ee)

T 57T AT MAevED

rNSTS @‘S:.\hﬂuqi-o \.J"T'l'l_:'-r_—/ D) 2D end tad £ % Ld/ DA,

bW ALRTS T TS pywse/ LOTATIIALS
i Acsa

OfF TiiLTeicac,

um\/»/ Poaint Bseinds ARout?2 (0:0@. ST By

NETS . TTAwT ".E_;,L..l.-JSc&j ALS-> CPLS o & To ‘Q{(Q\JL;'T
- prad- 8- B Cz4id—

U@ usic Rss o s\TE L BT N T oals WHo MARKES ELfcTe cr

LUR VAN wa2d Erecraioge on 5,75, AL Ms RLLLTR G
ARSI LIAS (_.u‘/ra\" (o 7

0L 3T < iT=

Daily Weather Conditions: A.M. Nt

\/{\/@
My . >
Recorded By /&L/Q/_ﬂ/gﬁs QACheQBy CQ‘QA-—/ A-—f- ‘l/éllf

B-21



'TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: S\¢Ap PEAS sT DELIVERY ORDER NO:
Date (mmiddiyy): 9 [ 125 su M Tu@Th F Sa PAGE_S oF _ 1
Task Team Members:
=
e\e\ &
JG_/
Of‘:\
N
vea

Narrative (include time and location):

e B2oi~) HAUN ALCELide T O Eald U7 e, 7S

: M.Z_.-_'l(ﬁ"{m . PPN LU
({56 I;L;‘Mt’/ Bdid STagTsS ACAIL, Dpare cexo, BLSAKS

ot conded, Notzi gqpA 6zieig [Hors oz
Uxo AT HAMD BAucziade
WSS Qeare C2S.w 687 <75 .

1200 otive RS RETONNS T BT -

\B2>2 RErt 02 il

(DB BN D cetmde YT 27 &7 yhe3, Cest Wicr

O
2DAn0 e o AT ~ 22 T Eenste P

buT . pmraAsIL ylatse Lseg, (ALY u—~ (S.Spr Ges

VAZor Matrans D Betrom df = ©.25 o7 Sceszds

.65 mT- Ri<ses = 2 Bord (2.8 =7, Lvade Lk
= 2 He &1

LAY 7 Biaes $anl0 BulSo it 0F Bucges s

Daily Weather Conditions: A.M.

/e
RecordedBv;%—/;%\ﬂb/tﬁ QAChackedBy Cod S 4/6/12

B-22



TASK TEAM ACTIVITY LOG SHEET
PROJECT NAME: SyAp pous =< DELIVERY ORDER NO:

Dae (mmiddyy): _A[ S/ &

Su M Tu@ Th F Sa PAGE OF !
Task Team Members.

T p(-/o;.-_-7

Narrative (include time and location):
Zerr daes
(S

L Bpre Bsaveruts foezp 7T 8 S £1

Hy peaTsE Bepdrol 'TE ,__,/ — 5 cALLeo-dy LB lE
5 2 J
AL Tl

HHD® My Paresd of tfeout  Copds(STiadd. OF 1 fnc

T ey, s UTE ol 0L

~ ol 3 - U IN L S Ao -ges

i Py Aoeegz =

(533 Tim 3OS dr. ComEiS OJT ToH $72 AT < T3pp

—Sortdd A ST (raTzen) CAUTO Hm AGovT WATSZ

AVE Trtd T EATEOS M Foom BLOG oo, T« lidedy
Edp \apzES AT 0wl THE Watse Le/E,

nieqigle

bt Lfuosdal 0 LockaTiond of pMS-HIPARS-02 (S
m//.d ~efF T 0OF THS \ ATzl L1 JE,

77 ASKS
TNO . 10F  pptE TedE Boeosse- — lp FT HEST

M
Daily Weather Conditions: (e Ceowod, Aaid, wsend 23 \liplo Mt S py

— VD q/S’/ls

Recorded By M/Z‘Wﬁ I S ( 5 QA Checked By C‘}’Q"‘-‘— %—/ q {(’ /(y

B-23



"TASK TEAM ACTIVITY LOG SHEET
PROJECT NAME: 'Swa® PFAS ST DELIVERY ORDER NO:

Date (mmiddiyyy: _LLS[( & suM Tu@m F sa  PAGE 8 (8 OF)+ ]

Task Team Members:

S
fe

Narrative (include time and location):
~ D T LXAVES Si7s AFTEL CAUI AL TFoP0 , RO sisk-

!
Hinma o8 wig P e5S L.oc.A—rmJ.

~ 164D ALl OTHEC. TEAM MTMALAS LSAVE S\ TS,
Mot wldz s Wedg Sepaclide. €6 THE

wiae L L—u—li,. THT MATILO CPli) (dSTaCl<OD

THE {P:aam::rus CAS e nIAD  POETAR.  CoLLnA—
UsID
A.EE—J»-\—T AT THE Wi 1 dSTOLLLD To RN/,
WSo M. Z\,.clz_i:g’z 65 SCTE Foeo pz/},{

\
<
S
~

Dally Weather Conditions: AcM. me 9 / 5-/ |8 \

P.M.(lCSQ,\ CLmuny Puid, TEMme L, udido N AT S~omr
K o
</18 o Checked By _ CRL— ;Z..__._ ale/ig

Recorded By

B-24



'TASK TEAM ACTIVITY LOG SHEET
PROJECT NAME: SMA(D PFAS ST

DELIVERY ORDER NO:
Date (mm/ddfyy): Su M TuWTh F Sa PAGE OF
iassk Team Members:
Narrative (inciude thge and location);
%
\e
W
J=
N

Daily Weather Conditions: A.M. \

P.M. \

Recorded By QA Checked By

B-25



TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: Sw 4D PrAS SO DELIVERY ORDER NO:

Date (mm/dd/yy): "lld’ (8 Su M Tu WTHh F sa PAGE_ [ oF_7

Task Team Members:

M. Yt erTs- u:\clum CG&. (. S - FIWTICo, DR wLsld
C . Spr - Ls,\c(a's, GEoe T, CRpze—~mMmarslo  Weanldsa
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DISTRICT: HOLE NUMBER
HTRW DRILLING LOG Lo SV 1L T P -
1. COMPANY NAME 2. DRILL SUBCONTRACTOR. 1
L..S_lclofi MATECD ser L oe &
A, PROJECT 'S\IAO P;r\ 5 S'-.C. 4, LOCATION .S\‘F\O s(.ra & 8"(
5. NAME OF DRILLER: & A2/ S nd 1 5T ., & MANUFACTURERS DESIGNATION OF DRILL. A pA L. S X
7. BIZES AND TYPES OF DRIELING ‘6 ./Z i~ OO, ;.['lz_ ted 1O SFT 8. HOLE LOCATION:
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—g it op  Hi2 3 10, o] LxugTie 9 SURFACE ELEVATION
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10, DATE STARTED: Ql [ 4 l '. 8 11. DATE COMPLETED: ci lc { (3
12. OVERBURDEN THICKNESS > L( 8 =T 15, DEPTH GROUNDWATER ENCOUNTERED: /=T LG
13, DEPTH DRILLED (NTQ RCCK “ , 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:
A -
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— PR — — b RECOVERY 4
22, DISPOBITION OF HOLE BACNFILLED MONITORING WELL OTHER (SPECIFY) 2. SIGNATURE OF INSPECTOR / >
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DISTRICT: HOLE NUMBER
HTRW DRILLING LOG . LOUL S LS Mud-CT10ras{e |
1, COMPANY NAME: 2 DRILL SUBCONTRACTOR: o
tsideos MATEC O sz 4 oe T
3 PROJECT: 4, LGCATION:
SNAD PEAS ST SYAQ _S\TE @i7
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DISTRICT: HOLE NUMBER
HTRW DRILLING LOG ) Lot S S M -L7 PAASI-DT
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MONITORING WELL. (STICK-UP)

PROJECT NAME: S\ AR PFAS ST

DELIVERY ORDER NO:

BEGIN: 1[ 4/18

END:@III@{LQ

COORDINATES: N:

E:

REFERENCE POINT:

ELEVATION:

STEEL PROTECTIVE CASING WAITH CAP AND

STEEL GUARD POST

o

—Lr

TOP OF RISER WITH WATERTIGHT CAP,
APPROX. 2FT. ALS

GROUND SURFACE

——

TECTIVE CASING
DIA] (IN} ._!P{z,-uq

= PRemTD | STT LZrTH
TPE 5L ol HideT 4 Hawp

BOTTOM OF SURFACE CASING

————

BACKFILL MATERIAL

T BT A o[BI TE N
& éou

~{D CALLeALS

plagN) Z-t~d
Mo~oFeT<
TYPE: gsz-tca - D, Flao 34 - TR22A057

TOP OF SEAL
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ANNULAR BEAL

A Hiees Taedt TE
Bre<s a3 Szl

‘3‘5_@!5 BAC?
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e O

TOP OF FILTER PACK

FILTER PACK
e 1S DLLdG 'Sunﬁﬂ-%tw[%

TPECF S SULWA SAD Fiorsi

Packs (Y <o Ib RAcT

TOPF OF SCREEN

3|

ol & FLTE

owon 2~ e 3G Oac iR TE I
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OPENING: wioTH: 1o ~ g7
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2148
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FARER

23a|

BOTTOM OF HOLE

HOLE DIA: {IN] et I 81/2-("‘(""‘) |4——

B-84




MONITORING WELL (STICK-UP)

PROJECT NAME: S\UA0 AR ST DELIVERY ORDER NO:
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BOTTOM OF SCREEN

BOTTOM OF SUMP

BOTTOM OF HOLE

HOLEDIA (IN) et | 8‘/20\-‘0%) L—
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MONITORING WELL.(STICK-UP)

PROJECT NAME: Sva0 @ S ST DELIVE Y ORDER NO:
WELL NUMBER: M- TRFRS - 03 |BEeié q[< | (g END: g | (o [ /8
COORDINATES: g REFERENCE POINT: ELEVATION: MSL
STEEL PROTECTIVE GASING WITH CAP AND wEFTH BE
STEEL GUARD POST
TOP OF RISER WITH WATERTIGHT CAP,
APPROX. 2 FT. ALS
, —;Z:,:,:: .:_'::-_', GROUNDSURFACE ~ ==—==sl- - @
. m{'nm 4??a t~d c?g?;uo
Lo e PRE-CRIMLD, S FT it T 2.45
b Eerisc, wil Hiawt « Hase -
=" BOTTOM OF SURFACE CASING ':L:,q l‘ 'S_'I-)él """"""

BACKFILL MATERIAL

TYPE: Po,&-r AND TEmmenl T{ﬂa.tToLl« A

GEOUT

RISER CASING

DNy 2=l
Mc/\-ra'—"-ff
TYPE: ?5:.:?0 U, FLOSH - TH2TAOED,

TOP OF SEAL

g >

ANNLUILAR SEAL
ryee: DLACL LS @EaTorliT L
3B cind BIdTionicTE Gl OS

I, S&-lh Sac-

TOP OF FILTER PACK j-l-'-z:':-
FILTER PACK
S SILLSA Tan) FluTie
PA%“E: e BnesS
TOP OF SCREEN At ‘_'(_-_'_5-
—--— SCREEN ) oplo FLEA
——— DA ) 2 —i~ TrPE: STHO. U, Fiod
—— 'ﬂAL‘EAPi.’q PN
o OFENING: WIOTH: | g~ S o
BOTTOM OF SCREEN _,*.Z.‘Zl_- [/
BOTTOM OF SUMP HHS
BOTTOM OF HOLE AN,

HOLE DIA:{IN) st I 8'/‘, ~om l_

B-86



MONITORING WELL (STICK-UP)

PROJECT NAME: <\ AQ PFAS ST DELIVERY ORDER NO:
WELL NUMBER: mva - PRAS-cp|  |BEGIN: 9 [4 /18 END: 4 || (L8
COORDINATES: g REFERENCE POINT: ELEVATION: MSL
STEEL PROTECTIVE CASING WITH CAP AND BEFTH B
STEEL GUARD POST

TOP OF RISER WITH WATERTIGHT CAP,
APPROX. 2 FT, ALS

el GROUND SURFACE =~ ===t =--B---f-------

DIA] (IN) W Rou e

' PRZ PRAMEOD , ST LENCTH
STSE\, bado T4 Hase

" BOTTOM OF SURFACE casm/ta’

BACKFILL MATERIAL,
TYPE: 000 TLAND CEMENSTRETN
GROLDTT
— GO (A oIS

RISER CASING
oiagny 2~1~L

Viapda
TYPE: qg Floosmi-TriSads

TOP OF SEAL e

ANNULAR SEAL

s RaCe Vel S REAITET
e l?g 1d AErdToMITE CHAPT

| S& lh GAG
A
TOP OF FILTER PACK =t e = = = = = = = o o
FILTERPA:KAJ(,_ S (*'P
1£S O F
TYPE: [olh&t"’l\ St tcA SANO
f Wiyt ¥-8
¢z cbl‘n RALS
TOP OF SCREEN 3?:?‘."? .........
_-___: SCREEN MopIo f‘;\ix
— e OIA: {IN} 2__‘ | TYPE.WO ‘DF?—JS"t'
L THZTROZO PNC-
L OPENING: WIDTH: (DS T
o BOTTOM QF SCREEN .L.'l_? _35 ........
BOTTOM OF SUMP _":U__Cf_ ........
HB
BOTTOM OF HOLE

HOLE DHA: (1N) —I 8’/&;.‘[6\-@"\1‘_

B-87



MONITORING WELL (STICK-UP)

PROJECT NAME: SvvAD FEAS ST DELIVERY ORDER NO:
WELL NUMBER: my\ -®u pFaS 2. |BEGIN: 4 (=] (g END: q [ L& ( (&
CODRONATES: REFERENCE POINT: ELEVATION: mSL
STEEL PROTECTIVE CASING WITH CAP AND DEPTH ey
STEEL GUARD POST
—TOP OF RISER WITH WATERTIGHT CAP,
APPROX. 2 FT. ALE
,::ZE:: ,::::-_’, GROUND SURFACE =~ =====b[ - --Q---1------~
- - ' CASING
! oAl of Y2 1s Eoundo
vre: PRE- PRtanco, SF7 LENLTH
e sl o Hi~teE 4 HAS
BOTTOM OF SURFACE CASING T — T T
BACKFILL MATERIAL
e s [N T
& e T
o (4D LA ns S
RISER CASING
oweNy &~ I~
TVPE: -:c_n-éo. LB, FLojH-T
TOP OF SEAL :5_?_ i ________
ANNULAR SEAL
wack el Qi 3 Ts N TE
TPE @ 1) RENTOITE G- P S
v s lh RAG
TOP OF FILTER PACK :}_S_-._S_ ---------
\E5 Deliwi e Suelis/
= Vbt ol o
™WE  s{2. Ans/d
Fi;__-.-"’c.é‘*ﬂfqév}“’lm
S "&b BAcs
TOP OF SCREEN 3.8.-."!(: .........
- sz )
—_— o Z- ! e IO OIS ATE
___-_-_: OPENING: WIDTH: UD- D7
BOTTOM OF SCREEN o4 f‘f’.’.‘?‘. .........
BOTTOM OF SUMP ‘_-‘_q_@;é_ f m e
BOTTOM OF HOLE L-"-q- -%(-J ---------
HOLE DIA: (IN) et ISJ/Z (N’am) |—
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MONITORING WELL (STICK-UP)

PROJECT NAME: SvAL PEAS ST DELIVERY ORDER NO:
WELL NUMBER: moy-84PFas- 3 | BEGIN: eo: Al {18
COORDINATES: g REFERENCE POINT: ELEVATION: MSL
DEPTH ELEV

STEEL PROTECTIVE CASING WITH CAP AND

snmlmumposr /_'

—L

— TOP OF RISER WITH WATERTIGHT CAP,
/ APPROX. 2 FT, ALS

: GROUND SURFACE

' PROTECTIVE CASING
L T - PR AN

el ——

. ~r L EnLTH
e A5 O P iige 2 HAsP

BOTTOM OF SURFACE CASING

BACKFILL MATERIAL

TYPE: 02T, and) CEATAST [@zrimartins
Leov T

*‘-“(@ (it ops s

RISER CASING
owm o0y
e ST, FLusH. THZEARES

puc-

TOP OF SEAL

- [ 0 &

ANNULAR SEAL

. Rincle Hues B Topnd(-TZ
ma':ﬁg,-(‘.l RAErd Tt TI Gl A5

{ 1 S-.(le ls’ﬂc.-—

TOP OF FILTER PACK

FLTER PACK I

1Es ,Q.u_r_-l--uSJPf’w,fcaém

e (WSQ Sl LA SAND Tz
PACK—

Lo, Spib Bacs

TOP OF SCREEN

SCREEN pMos~Joct-E

DA gN) Z— ) TYPE IO, Ll%ﬁé) -

HOLE DIA: (IN) gy I

:-_-____ OPENING: winT: (=3 =t
S BOTTOM OF SCREEN ‘$_3_._C!‘_3_
BOTTOM OF SUMP i?:?_gl
o BOTTOM OF HOLE HE
I—
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WELL DEVELOPMENT FORM

PROJECT NAME: S~AD PRAS ST DELIVERY ORDER NO:

Date:R /14 18 Time: _ {130
Well Number and Location: _ MA-LTRZns & | SdAD ST 477

Comments : STl et T e/ Bate®) arsn PompPIO WAS Nee/

TOLB\D, APCIALRICS o CoS(LE

S~ n/
TITUE

M.2e 4 12:12  pumping_ 7. 2a ; NARiewS

Water Levels / Time: I[nitial:
Finak {7 2@ ¢ “’l"é‘?
FT BTOC Fina: ¢S €& grgr0C

Total Well Depth:  Initial: __ & > &2
Date and Time: Begin: C’?(‘?/{g /12" \2. _ Completed: q/ﬂ/(ﬁ 14 30

Development Method(S): A e/soe f_..:/ DMAsPssSantE BAs A, Peme

_u.\( MmertSoemsd SORMER3LBLE e

Total Quantity of Water Removed: Sﬂ gals
FIELD MEASUREMENT SERIAL NUMBER DATE OF LAST CALIBRATION
Temperature Re0 2z ‘l {"‘}’If L8

Specific Conductivity

pH
Vv
Turbidity \ J - { A
Do -
ORP

B-90




WELL DEVELOPMENT SUMMARY.

PROJECT NAME: SVAo (FWS ST

T6-9

DELIVERY ORDER NO:
WELL NUMBER: MMI-CT7PAYS — o |
DATE BEGINNING Temp ©) | conbvervTy | (sTANDARD Tugl'ir'ﬁ;w GALLONS i
. TIME W, UNITS) REMOVED (Er 37 gd COMMENTS
v/9]e] 1300 (szo|©. 343 | S 4 | 98.3| =g (L2g  Rganear
P 1340 (353 w.2qt C.oR| €30 = 17200
EAY) 13.37| @241 | b.1 ¢ 9.3 325 (7.2 ¢
jyo® 13.32| #.2a4 | 6.4 [ 2p. & Uz (7.2
Mip (354|122 [ 6.49 |22, | He \7. 29
Uz 3.411p5.29¢ | b.tg |36.3 | SB \7. 24
| 428 33| @204 (6.3 | 2.5 | 52 \7. 25
4 M3 1341 @.29¢ | 613 | 3.1 | sH 7.2 &
' BTl F L oCrgalhT Con|risTsy —_
S \
\
\
\
\__
lmma = L4 nonl

RECORDED BY. //L% o= (18

QA CHECKED BY: (R0 L1 [18 /1p




WELL DEVELOPMENT FORM

PROJECTNAME: SV ¢ ~ S S __ DELIVERY ORDER NO:
Date: 1 A /T Time: __ {24 <
Well Number and Location: _ M\ - £ 7 ADF#(SI-'QZ SUA0 S 7

Y T

Comments : \larze WMT ALt P Eaispn [ PoméEp WIAS Tuesia;
ACCBMMIcs oF Corrte  TueRw Y Dzgiinizo
RaepLf AFTER ~ (8 Lhirals @Tinossos

— wv alqlig _

to+ 38
Water Levels / Time: Initial: __ | 7.98 / {3+=98 Pumping:_ | €. @l / \Aagiors
~ulglp
Finah: _{8 ! | 20 <
Total Well Depth:  Initial ___ &> .71 FT BTOC Final: 25 i FT BTOC

Date and Time: Begin: & /‘l lléﬁ |l R< Completed: ‘l{‘i /16 [ =2\

Development Method(S): BarcfsopcE e Mo O SREARLE BRAttSL , fum P «f '

So@mE2sgLs PonfP

Total Quantity of Water Removed: 377 gals
FIELD MEASUREMENT SERIAL NUMBER DATE OF LAST CALIBRATION
QTO MP-2y qg{2(
Temperature
e &5 No 1639 "
Specific Conductivity / /

” | I

Turbldity J, A] /)

Do _—

ORP —_
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€6-9

PROJECT NAME: SNAD ‘f’;:"g_\_j_ <T

WELL DEVELOPMENT, SUMMARY

DELIVERY ORDER NO:
WELL NUMBER: MI-CAPFAS - oZ
SPECIFIC pH TURBIDITY TOTAL WELL
DATE BEGINNING GALLONS TEMP (C) CONDUCTIVITY {(STANDARD (NTU) Gé;%%l;% ;gl\lﬁ%%gg Wi COMMENTS
TIME REMOVED w X , i Il& UNITS) R F TJ‘C\
Sllie [ 43S [ o< |57 0458 | S90 | 940 | 25 | 185 | /s o
H4s | ~x S5 oS |65 | as | 28 22.2 | 12.at
HSS ~ 3 MAZ|@ Y67 | L.gH 1.3 31 24.6 | 1&£. 00
1205 a3 I3.LE2. V7 | 628 Y. \ 34 Z7.a|12.0\
I2\s ~ 3 Hec|0 U8 | L.90 | 3.4 | 37 29 .4 | 18 @\
I [T A NSCAVENST Copr Ol TEN e
*
\-—_
\\
| 2, .
’ 4
I
\\\

RECORDED BY: ﬂ/%— /4 lig

| we\\ vo\omne =

\_ 2 (e SO..\\""‘

QA CHECKED BY: Lo A ‘i/!ﬂ/f?




WELL DEVELOPMENT FORM

PROJECT NAME: AD f FAS S DELIVERY ORDER NO:
Date: L /1 /(B . Time: _{w!
Well Number and Location: My — LT 0FUS -0 SUAD SiTE G

Comments : _WaTez \/s:ﬂ-;/ ToRAWD TatluiH Fiesr 20 GarisgwJdsS

REMBP | Tt Tl Qsnezn £A4AA0 v

\%cp/ y, /
\q‘[Qf\

- ™~ VaRieos
Water Levels / Time: Initial: ! <.3S  / ©74@ Pumping: (2.9 8 | A=
eqfafig

Final: _(2.538 / (Vi

Total Well Depth:  inttial:__ 2% .58 FT BTOC Final: __&%-&¢ @ FT BTOC

Date and Time: Begin: Q/cl {'E_I Q40 Completed: G !ﬁ ll G1 1ol

Development Method(S): &ﬂ”—-/ Soels ‘*—J/ Osfosulis BATEe . Ruml Lu/

S 23 Qg o (C

Total Quantity of Water Removed: 53 gals
* FIELD MEASUREMENT SERIAL NUMBER DATE OF LAST CALIBRATION
L N
Qo mP-2@ qi{ie
Temperature ’
£ ¢S Ro . 1L 365
Specific Conductivity
pH
Turbidity i v / n
po — M/A
ORP R '\J/q
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G6-9

WELL DEVELOPMENT SUMMARY

PROJECT NAME: Sv40 PEAS ST

DELIVERY ORDER NO:
WELL NUMBER: td (7 CFAS -3
DATE BEGINNING |  GALLONS | TemP ()| coNpuenuiTy (STA]I:I:ARD TU(F:?FB;TY GALLONS vovl\.’ﬁln-nLEs
TIME ‘REMOVED mﬁ[l ¥ UNITS) REMOVED REMOVED WL e &z vgg_l\\ﬂMENTS
‘7{2{;5 aBH G 29 1238 @120 | S5 | (47 | 29 \z. ¢ |12 5%
2900 S 237 019 |58 [z54 | 32 (39 | 12 38 ooy w2 dul
24t = 235 @8 5 27 (S 35 IS.2 | 1268
OG22 3 122y e.it8 .85 | 1K D& 16 5§ |tz s&
@32 3 2 L] @ 11¢ S .91 1o (| 4i 17Ttz 58 220 sl ~/
oada | D 45| tt7 | 592 | S1¢c | gd | a1 [,2 <5
2950| 3 teygl et | s9 | 195 | 47 | 2o 2.5
Loee 3 (2S¢ o ite 594 10?2 | g | 2.7 liz.se
120> | ~t~ 258l elte | sq49 . 4| 55| 224 |12 x5
Dl | ~) 258 o UL | s 29 | 0 ¢ S3 230 eSS
DHLcoPrsnt™ |como s
o —4=__—'———
e— N %
\
74 >

RECORDED BY: /% /%Q a/ 2 //é’

QA CHECKED BY: C 7

leasite \/or.umt:hsq%_

alis/ g




96-9

WELL DEVELOPMENT SUMMARY

PROJECT NAME: SVAD fPFAas ¢ X DELIVERY ORDER NO:
WELL NUMBER: MW ~ SU PFAS- @

DATE BEGINNING |  GALLONS [ TEMP(c) | conpuerviTY (STApN!.E')ARD TURBIDITY | ARFASS voﬁIEALEs W

TIME REMOVED (HMHOS/CM) UNITS) WU 1 removeD | RemoveD | [ G7TOC comments

qlwe/ig |02 27 i3.0M|@-274 | (, si | 302 | 27 Uz 23

| 228 | -3 1242 p222 | 7.8 | 22-3| 30O “43.23

} (0@ ] ~3 327|228l | 125 [ W5 | 33 Y2 23

/ 4o | ~ 3 i30!10.283 | 7.34 | 2 3L 3 23

S @se | - \31g| ©.276 | 7-22 | 1.9 39 U3 23

-~ IV T S S b et [——
\
]

\

%

RECORDED BY: CQO"" %_, q[lﬂ/lf

QA CHECKED BY:




WELL DEVELOPMENT FORM

PROJECT NAME: Svan PFAS 37X DELIVERY ORDER

pate: 9 1o/ {8 Tine: (2.5
Well Number and Location: _ M, (~ a4 CFAs o
Hesy Ba thD/ PunPED larTsld 7o e 80, W 2 ¢ T2 g de

Comments :
OF Coam%E . <aspese AP Ay AFTER - ! S entiods
Psno el T M 7/,; 4
Water Levels / Time: Iniial: ‘42 .72 [/ teo3S Pumping: _42.75 I (A &0s
Finah __42.75 1 23§
Total Well Depth:  Initial: __ S\ L@ FT BTOC Final:_S1-3 G FT BTOC

Date and Time: Begin: “l[tm (& (235 Completed: __ 9 Il.(z{{BI lz35

Development Method(S): ﬁugaghiﬁll.— w D\sPosANS PBhal ; Foms

LT Ju8mze s BlLsE EormC

Total Quantity of Water Removed: 3T gals
FIELD MEASUREMENT SERIAL NUMBER DATE OF LAST CALIBRATION
Temperature Es25- LG36T 9 I’fd’/lg
Specific Conductivity I
pH l -Id
Turbidity J‘ ra /A
DO we/n i\J//ﬂ'

B-97




86-9

WELL DEVELOPMENT SUMMARY

PROJECT NAME: DELIVERY ORDER NO:
WELL NUMBER: 1y (- 81 pens @z
DATE BEGINNING |  GALLONS | TEMP () | conpuemwTy (STA%ARD Ll uy efffghs vcﬁhl'es i
TIME REMOVED (UMHOS/CM) UNITS) WAL REMOVED | REMOVED | £i. B TOCcommenTs
qligiz| HSS | 20 QUS| 226 [ L-52[1\35 | 2w U2. 75
f 1205 ~3 22| 0228 | 7.2 | \O4 | 23 U2.75
12\S ~3 (234 0.229 .07 541 26 U275
22S | ~ 3 v2.30(p.228 [ WM | 3494 | 24 WIS
) 235 | ~3 235|@. 228 | g\ | 3.7 122 UL 75

RElapmErliT ColPL g7 b —] T
’—\.\_-_-__ -
\\—“-—‘
\‘ ﬂl )
X%
\

RECORDED BY: (R ;g-— q/\g/\f

QA CHECKED BY:




WELL DEVELOPMENT FORM

PROJECT NAME: SYAD PFAS ST DELIVERY ORDER NO:
Date: Ve 1tg Time: _ &7 can=g"

Well Number and Location: #W\J - 8HFPFAS-©I svao S 1tz 84

Comments : NHATLL T@AMSOCEANT sl AFTEL S'g.ac.ahlo/
(bla\ll...l ‘Jd,. \ At 4
=

\

Pumping:_2>& 7 5\/&\@ oS

Water Levels / Time: Initial: _38.97 / &7:(S
Final__ 38.98 | a9:axS
He 2w

FT BTOC Final: “A6. (T FT BTOC
Completed: q""b/l'ﬁ AN

Total Well Depth: Initial;

Date and Time:

Begin: ?llm’l¢ ;] OUS

Development Method(S): SJM[MM— u/ NsPosSARLE RAaiLsL ., fums’

s...x/ SORMELSITBWE . mP.

Total Quantity of Water Removed: HS gals
FIELD MEASUREMENT SERIAL NUMBER DATE OF LAST CALIBRATION
T . RLG ™MP-2
emperature
EE €5 ao: (63 il

Specific Conductivity ‘ /
PH L

Turbidity \V ny

DO u[ ~ M/ %

ORP N‘/ e :\.L/ A

B-99




00T-9

WELL DEVELOPMENT SUMMARY

PROJECT NAME: O f]-:_rq A Jar ol DELIVERY ORDER NO:
WELL NUMBER: M~ 84 Pens -6
SPECIFIC pH TOTAL WELL
DATE BE(_SrIEI;IAhIIEING GALLONSD TEMP (¢} | conpuctvity | (sTANDARD Tu::ﬁ_lg;w GIIE\LLONS ;gh%h\nés i COMMENTS
REMOVE| : UNITS) REMOVED D
. mﬁim M~y 7% (°7 proc)
Ueofiglegos| 25 (333 osss | <co | 380 | 2 38.98
@3\s | -3 2 38 )p. v | 1.85 |32 | 2¢ 38 48
F25 | ~3 R385 p.302 | g3 [UO | 3 3%. 498
2835 | ~ 3 R.37p. 307 | g\p | 7.3 | 34 38.48
DEUS ~3 \2.52(p. 208 | & V7 | S.7) 37 3F.4p
vsss | -3 2.6 0.308 | &1, |53 | He .48
b |o0abs | ~ 3 2as|12.308 | § b | UY | U3 38 ag
s el En T Colmp s —
= F———— |
-\__ F i r
w____ /‘a ,,

RECORDED BY: (/Q‘u-’ 'é/’*""

a/iehe

L4

QA CHECKED BY: /Zé-/lé//‘——- 9 / 2 /fg‘




PRE-ENTRY SAF HEAIL.TH TRAINING
DELIVERY ORDER NO:
PAGE oF __/

PROJECT NAME: Svae PFAS 5T

DATE: 1 ’ Y ’(3 TIME: @ 2z

MEETING LOCATION: _SW RO S Tt &7
SITE SAFETY & HEALTH OFFICER: My K dlz s

SUMMARY OF MEETING ACTMITIES: S1TE{Soa Hazar0d ) ol Alournld
AR @atr (B NTAAIAENE AT , Pyt FALL 1~ Auoz_g_sl'ro:_aumlz.,\
2.) Ricroicas Haza2os L—rcu..f:s SALTS Hop arT3), ) OTc LLTLE
H\ Dy ttplesy D) U;dAumw.’_tz-m Pl Sapls EpiTerirde Waoswz ol
) s MlsaTise  2) Heat sterss: 8) ado. 35,
‘1\ St cONTAMmJ"\M""S{ PEAS  Po L,> ; L3) C\fmicnL. ToolS
(S WA CoiTa | e mATLRANVAL S T ESERuTLENIT ; 1) Swps Teies,
EALLs Hazazp ComvTeors ! () orf MEcTSIAZY PrRsos AR
RLL Z\ Aia, £35S oF Hazpopol, 2) ST usl‘.spzc_wwpif. ‘-f} EvciodeonS
z,e,\\L‘ S) TALT RLEAKS AS NZEQTO; L) @200/ BysTEM 2) SToe-\dolic
AV T 24 u/. 8 pes ; A) 505 LocATran TN zmu_c,s,,,fc./ ConTALTS
AND éuﬁ”uz.s.* 1) TRAAN I REQNESpEr A TS
OTHTL DiSeossior) PoirsTs 1) PEFAS PeorAiTionS, 2) 0ficcide
Anto We, L STtareaTiond; Y Dscol ) 4 QRUMm HEaGEC Lt

Ao HarsOiade

THE FOLLOWING INDIVIDUALS ATTENDED THE PRE-ENTRY SAFETY & HEALTH TRAINING MEETING:

COMPANY

NAME SIGNATURE
Gy Sier %, ie<s Oamug,
et (oo’ A Z ra fico Byi//,
Chorles Sponrr C R Leidos
% b\')\a.l\';\ﬂ—v (_\AJ —fetdos

H

RECORDED BY: % / / 27 QA CHECK BY:
(Sugnatu%f Date) (Signature and Date)

B-101



FIELD CHECKLIST FOR PFC SAMPLE COLLECTION

PROJECT: SVAD PTAS ST pglof2
SITE: &7 Al B

Reviewed with the Following Field Staff: CUtAZLTS SPLRR, DA A Wl tals o)
—— '
GALY svliFT (M ATEes), T CRoeL (unaTrce)

Date: 9Q (Sl (=
Conditions: Alo>2pan e

MATERIALS TO AVOID: SAMPLING ACTIVITIES

MATERIALS TO AVOID: FIELD STAFF CLOTHING/PERSONAL CARE
Clothing Worn by Field Crew

B-102



FIELD CHECKLIST FOR PFC SAMPLE COLLECTION

PROJECT: pg2of2

MATERIALS TO AVOID: FIELD STAFF CLOTHING/PERSONAL CARE (continued)

Verified: Food/Beverage
Ll NO food/beverages on-site with the exception of water/hydration fuids

e AVOID pre-packaged food, fast food wrappers/containers
g Wash hands after eating

A

Detail below any items which cannot be verified:

Ay AT~

S

Provide details of corrective action(s) taken in response to ahove items:
r

Field manager (print): Mivg Z":J?:E-SS

Field Mgr Signature: / o E—— .
Date / Time: ? / S/ & AWLN

B-103



AILGATE SAFETY M ETING LOG FORM
PROJECT NAME: DELIVERY ORDER NO:

DATE: L (€ Su M Tu W@F Sa TIME: __Q{ D

WEATHER: Crow2+ ) (aGmT D2 BZLE  TTwme it POs WD - [ OmyS

WORKING CONDITIONS: \. (= ;

REQUIREDPPE: LENV T O

NOTES:

~ M ASQUITeS ] IS+ AErsii g T

— PotSerd It

- T oS ’

~ Loovsl "o Cosules vt Ao dRy S mMolTa

\

The following individuals attended the daily "tallgate safety meeting": (signatures)
Choles oo S alc/is

Ny Ot — ‘ } 7 hC‘D"é

FJeCC C cnel — /4«—/ Malx € o

Gy, ey ’\Lh@?_ (e
— “4%9/4/‘/..,
laftn

\

/% ‘7/(.//57

SITE'HEALTH & SAFEP¥OFFICER (Signature and Date)

B-104



TAILGATE SAFETY MEETING L.OG FORM
PROJECT NAME: DELIVERY ORDER NO:

¥

SuMTuWTh F Sa TIME

NOTES: N\

The following individuals attended the daily "tailgate sa\fe(ty mesting": (sighatures)

N\

N

SITE HEALTH & SAF OFFICER (Signature and Date)

B-105



90T-9

DAILY SAFETY INSPECTION

PROJECT: Page 1 of 2
Date
Ao
AI %‘5 /é: /{é /‘I /5 g
Response (Use Y, N, or NA) ITEM
NIVIYIMH [ Dally safety briefing conducted?
Y YIYIYIYiv]y Emergency numbers and route to hospital posted?
y YiY Y 7/ YIv SSHP on-slie, available to employees, and complete?
YIviy /1Y 1Yl ¢ Required exposure monttoring conduclecf_and documented?
y ‘/ ~ | Y \/ ~ \I( Calibration of monitoring instruments (PID, OVA, CGI) checked (and documentad) daily against known standard?
\/ Y|Y YIY Y Y First ald kit available and inspected weekly?
Personnel wearing PPE required by SSHP for fieldwork (at least safely shoes or boots, safely glasses with side
Y ‘/ Y )’ Y N v shields, and nitrile or simitar gloves to handle potentially contaminated matetial)?
5/ Y )f Y| ¥ ¥ Personnel using buddy system {maintaining visual or verbal contact and able lo render aid)?
y Y b4 YIY "( \( if temperature 270°F: heat stress tralning, cool flulds, other controls In SSHP being followed?
""14 /L)@ *’/ # A-‘/p, H/ﬂ M[n. ,u/A If temperature <40°F: cold stress training conducted, controls in SSHP implemented?
Y \/ Y AR Y ] Personnel using appropriate biological hazard controls (see SSHR)?
7/ \/ Ny Y A ,\;/f.\ Drill rig operating manual on-site?
avi v ivly u/,‘ "’4\ Drill rigs inspected weekly and documented?
)/ y \/ 'Y '\/ ,\;fﬂ_ A /{4 Personnel near drill rig of other overhead hazards wearing hardhats?
YIVIivly Y || nfy Each of two dril sig kil switches tested daily?
YIVIY] vy S [ Employees excluded from under lified loads?
Y ’y My ly [ Yy Unnecessary personnel excluded from hazardous areas, specifically near drill rigs?
Y >/ M| 7 Y (Na i Radius of exciusion zone around dfill rig at least equal to mast height?
rifa / Y1y lY Ha .,.1/(\ Personnel wearing hearing protection when within 25 feet of operating drill rigs?
y )/ Y Y 1Y ﬂ(n, | [,,\ Contalners of flammabie liquids closed and labeled propery?
'\/ y Y b/ y N A Fully charged fire extinguishers available (serviced annually and inspected monthiy)?




,07-9

DAILY SAFETY INSPECTION

PROJECT: Page 2 of 2
Date
APV
13 A-s 18] 181 /is] 15 //5
Response (Use Y, N, or NA) ITEM
"'VA N MR 2R AREN Personnel exiting potentially contaminated areas washing hands and face before eafing?
N }ﬁ )l MY i1y ~/ Portable electrical equipment double-insulated or plugged to a GFCI?
Y1 ¥ Ny (YiIY ) / Electrical wiring covered by insutation or enclosure?
o [\ '1 < v |Ma ﬂ//.\ Three-wire, UL-approved extension cords used?
Y \ / Y /1 v 7 ¥ gbojgzte:teheaﬂh:ngi ;Iﬂefgﬁit: t(a‘fna;lk:;ae‘;ss )c?lear of loose, sharp, or dangerous objects and trip hazards; work areas clear of
)/ ‘/ MY Y A Walkingfworking surfaces safe (not slippery, no unguarded holes, no trip hazards)?
M{A = Confined-space entry performed according to SSHP and EC&HS Procedure 107
}J/A T ) Excavations deeper than 5 feet shored or sloped {If parsonnel will enter) and in compliance with SSHP?
H[q AR AT ARZArANA Moving (rotating) machinery guarded to prevent employee contact?
h%» nJ/ Al o Fall protection provided for work at elevations greater than 4 feet?
VIV Y vy XYy All containers of hazardous material labeled to indicate contents and hazards?
v Y Yl | v | Y MSDSs for hazardous materials on-site?
N/I\ o | :;'::I;lerzz-?minute eyewash {(accessible and full) within 100 feet of areas where corrosive sample preservaﬁv-es are
A VYIY Y (1YY Potable and nonpolable water labeled?
leA e Chainsaws have anti-kickback protection? Personnel wearing cut resistant gloves, protective chaps?
NEYIY Iy /1Y Y Site hazards and controls cansistent with SSHP?
\/ YIYI1Y Y Nd Y Site hazard controls appropriate and sufficient?

Actions taken to correct or control any "N* rasponses:

Name Mioz Vi olpsmxr

Date CP{{ ‘F[/ 6

1
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EQUIPMENT CALIBRATION

PROJECT E: DELIVERY ORDER NO:
I T " BACKGROUND ADJUSTMENT 1 -
IDENTIFIER DESCRIPTION READING PRE (IF NEEDED) POST NAME DATE
82577 [Mwi@niBome AO D1 pom T RPY 01 ppm | M, Kasdess ] 5]ie
J ©.3 2ann lwm.d:;ph — lm.éé&d 1{clis
\ ’ .2 oo We .90~ e oo, @ g0 9l2/i8
( [} Luoam P& 4o — loo @lﬂpn ‘1/5".3
v 4 .1 ‘19‘/“" lab-c;),‘a/n — (oo p’”ﬂm "1/“1 {fé? -
LL3¢9 QTO MmJ-2.p e 7 So T2 7 o ~—
| | o HH i H.od4 |[Tod.00] 3 19
\ [ ontn A 4Gmsfer | N.52 | To auq | 4 <=
y v —~ze (7 e | — HERS | \
Rz Mt Ry Dperen PO @\ N~ Lo, a;/,)-q — (@@‘@‘g/’m ’ 1 tgﬁ(_é‘
pH A STnd e |
- m, ‘—__-_-_“‘_——_——-______
— k R AT e L= T Sk N
\b3LAa QED mf-. 20 ,o\\ T Sxed T3S |40 o0 — C. 302/ . N
e M Sxnd 3.94 | Yo woeo| Y o0
Cook UMAmsfem | UEZ |1 44 | Haa
v Tome. Netwe| = S5
- Micl 97 e
\

QA CHECK BY:
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EQUIP ENT CALIBRATION

PROJECT NAME: DELIVERY ORDER NO:
ITEM o BACKGROUND mENT T
IDENTIFIER DESCRIPTION READING PRE (IF NEEDED) POST DATE
~.
\‘~~
\
.
\
~
\/«1 ¢
Y.
W/g
~
N
~
~N
N
~N

QA CHECK BY




"TASK TEAM ACTIVITY LOG SHEET
PROJECT NAME: swvA0 FFrAs =<3

DELIVERY ORDER NO:
Dats (mm/dd/yy): &/ L (& Su M @W Th F Sa PAGEQ( OF (a
Task Team Members:
s K_L_.‘elzs:‘“S,s - LZICLDS; . S~
CHa 2L IS Sﬂ,;@é;f;itcluz, GEgy %/ -
m(e/ %
iZ \
Narrative {include time and location):

GLHYS M-Kui?.j:l?? Ae2iuss AT SYAQ STE &
0LSS C. Sf0R2 opb S\,

Pp70@ Hovo His Re g Elnle

(<2e SpisgE) .

OIS LRt AL TS AT Mul-L1LPFAS -1 T PFoess Aer

T. STT up PEtod

LirdE  Coad<(sTitde. 65 1\ DIIo 1280 wlATSY (D) AdP

Loviedort, ZYDT wiarss 3 PT (a7eld. psead &0

SAMFLI. PRo PUr P Api0 A{ATZI2 sEds L (- 0\l oy~ (W)

-

CA L1 Brars. PrlomoaiZerton’ DEIECTE R (£10); RZO MP-29

WATE2- Quﬁ:..rr‘-;/ MITsE Al Hania Toe R o

T/ P TTEA
=
(522 mdTL LOCSHESTS) .

DEGS ofEN Wertl Py AT 700 of tAsinG (Tod = @ @) 22
MEASORSE Tz tsysrt (WOAT (L. o9 T

B7oC
B ns /50 TotAc Osfret (1) = 23 e \IATed. Corompd =77

0820 <ZT o5n Purd vl nttw ToBine AT MipPosas™ o5 N\l 7El

Daily Weather Conditions: AM. (o¢, 5! "—L..oum/. T S, Winlo sadsd ~ S o

/ P.M. lel‘S\C—\-&suOJ TE P 53 Lo HZA.v?-L—/ CALI
Recorded By /% 7S (0/2//3 QA Checked By C&L"— / l@/B/’g

/

B-110



'TASK TEAM ACTIVITY LOG SHEET
PROJECT NAME: SVap @Rss s DELIVERY ORDER NO:

Date (mmiddiyy: 1@/2. /18 su MEPW Th Fsa  PAGE_Z OF_C

Task Team Members:

Sa:le "'3(.

/
S
<

Narrative (include time and location):

_Corwml (wlc) AT 29 Pr Rree,

OB 2L pMIAS s teif 1Al ~nbiL a— L. o9 = R ToC_

82 Bserd PeCunic. AT COm 2 R-2e Do RBo PST (s Prews L
CU8 LuRenic SomPLetso. ARy Tslds SAGLS. Tued <l @PpiTes

P Bruns CoreZcTide Sy mELZ Q0 Mwi-FEAS ol LOOSP

MArEy < s Locsplal ; MATE 1y S5 w3 LOosei 0,

AT <O (T LDod@lx . NoT ° EWRSTI IS InCudsd 2, Z2S5-me

Borregs o FFAS- Foss VWIATER2 1l i Pt oF C oML Tr el TEY,

TS OrAS-TRsE Retrris HAavi Custoo/ RTALs masgzp TTTRP

v hz_gd"‘ll@
DAy — Do g et OOEAL L v PRIePRT ey TIZATSS

AS Lol MATUED SAMELES Ay RZETelnl e TXUS 4 AR b Tl Tl
SPLCT

P VAT Poml Aetd) TORWG TADM  wlSil, DiScALD Tl tl

+ (340052 QNscon Puel LT |, AO Fleser, Cg,o .

0@ COLLSCT S @it RuSATE . <aamll-S (n MAL-LTCFAS -2

Dally Weather Conditions: A_M. \_“t.g..

PM., <
Recorded By /ﬁ %@/&/{ﬁ QAChec}&/b\— /——- !@/2/(8
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'TASK TEAM ACTIVITY LOG SHEET
PROJECT NAME: VAP PEAS ST DELIVERY ORDER:NO:

Date (mm/ddiyy): 1 @/Z[i8 su M EW Th F sa PAGE_ S oF &

Task Team Members:

Narrative (include time and location):

LOES ERG rﬁsu,/ Coulinlt TS AprsilucA DT laTti@_

T (P Al FRom  Fone oIt Comaztuiusld S

(RpF o< pT ((ATEZ Sauler. Fizroo RAui~dE |0

MWL TPFAS 02 | NeSER®Z.  Pospypdts TEST tunZ £1Cre

DT wWlATEL Florm CoB\TANLZL jNTo 2, CoprltT=U A X

\ola prov e To M- LTPFAS~@Z _ (eliogn AN STT uf BEQuipred ™

020 P, bisii . PLD HT T = Q).@f:?//./x/p M EMSIHET L a7

IL.9L B BT, Rscwroer) TO = 23.3 F— Proc.

1028 5T lumy)_1af elSiy TBede ¢+ BLAOOTZ A5 pAp- foindT

OF \UC AT 20 ZT R7eC, M@ usil fong fRou Eaulnartl Rudsd 7z

(231 Mrps 05 LuTiAe WL AT (L T6 e bTec. Siicd Auiid
AT o 2 R-2p O-lo Be FST

Hdd 0l ComPzTio. PALAMmET LS STASE Tel2Bip/ < la ATos

WHe Cexr set A s To: Mt - CICEASG+@Z 005l Ak DuAuelTe

LACS@IiD
Daily Weather Conditions: A.M. \-fg,_\
- \\Q
PM. ‘ \4@
Recorded By ,é/@-. lrza/?_/(g QA Checked By Crea— %_.._ IQ/B/{Q

A

B-112



'TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: Svao PFAS ST DELIVERY ORDER NO:
Date (mmiddiyyy: 12/2/1S su MA)W T F sa  PAGEY oF_&
Task Team Members:
ST
<L 4 ot
[

Narrative (include time and location):

Poo MW An9 Poun@  Floe \nWIsie . 15cme) TSI~
Aol Beaudsd « pNreoad.  LeAo.

1215 Moys. To Mul-LIPFAS-@ . wticAD . S27 0f EQRNCMINT

ot Mg . il g T =0 AP -

MmEASoes L. AT U522 e ATec . prcoroild TO =~ 27T

BrisC .

(236 PLVACT. Swn@s. Plo Popnf L—._\/ My TUR-dl AMD R HBPPS

AT 4110 Foind7 OF ST b A~ 22 ET Rvoe.

(232 5AsSL2sS Ly T 4aC , .. AT UH. S o7 (3o,

1235 Bzt Poe wde AT PZ. R-Ze D20 3o PST
BB Pl nll ComPLETED. PALAM L TEES STUALE ,ToeB < lodT

Y CobtslT S AMmPLE. pMWl-LTPFAS-O LoasSol

JHZS Porme, ToBinle, Apl0 AT 27 mo S0 FRopa ulsil,
F00 Ppn s, 4T LOADED

OFF \lr i 5 77 T TRONSEEL L €oomtOANATEZ. ¥l

Daily Weather Conditions: m.ﬂz;lﬂ Cion ), TP £ W hdp Mﬂ&ﬂ-f-&/ AL

P. ./(152'5\ C-.J:uo.ll‘ TEPMY S v lindD 3SE AT < S g

{ QA Checked By Cre A l@/2/(‘?

Recorded By

B-113



TASK TEAM ACTIVITY LOG SHEET
PROJECT NAME: DELIVERY ORDER NO:

Date (mm/ddlyy): _@Z&S Sy M@w Th F Sa PAGE_S_ oF_&
Task Team Members:

-

T

=
/6‘\

<

Narrative (include time and location):

0%Cnt MWatz¢ = Oy,

JHSD Clsuy ARLODIES AT pal- BUPLFIAS -eR . b A0 EQU PuneIT,
Cinacs psuy OT wlATSEZ 1A DSCop) POCKETS,
PsConl Pumf LT A0 Flewy CZLL., 33T P

0PErl _ledste . PO AT TC = Eeu/om .

AB e Anx
mshsses i AT ST IS T AtoC. Rscolkoso To=

PN ,zll".'

ISIS ST Poml af Utw ToBide Andd BLADPEZ  A™ MIP_PonlT ofF (. /c.

AT HZ [ o7 Rroc

(B 0 pzASRL IaTIAL Wit A7 3628 &7 B7eC.

1920 Rédi s CuBete A~ P2 @20 O-lgp 3o ST

(S Popcine ComfiLiTsy. PALAMETIRS STAm: S 1 ToeB < lanTUs

Il? COEST Sapnpes Muwl- 8HEFRS-¢3 Coosal

fu waﬂ-»wt_:r.f OFCa b LT AD Freso o . Loap
HeSpoF= Vi s<E |

NG ACALUE AT plum 3TAGIRIC. ALEL. CHYRLZS T2 AF

Daily Weather Conditions: A.M. ~

~7d
Ny
5

P.M.
Recorded By _ /" ZL,&/,%__ ofz / 15 QA Checked By Cu— 1///’—"’ f@/ 3 / g

p
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TASK TEAM ACTIVITY LOG SHEET
PROJECT NAME: DELIVERY ORDER NO:

Date (mm/ddiyy): _{o/2]1$3 sut @aW Th F sa PAGE_O OF _(

Task Team Members:

Narrative (include time and location):

DC.uwn L otATIoSS

mu—"-‘/‘”‘ﬁ
1728 CotTT (ool Srdid CHAZMCT I ZATrort S PLE

Mo* iowl VLA -PFA LOSSOl 1 Faiioio-f. CorlTa JTas

e e B oaperssesso Vot VALK

TP SYeCs - 2, L Apmgee

T f M’zTAL-S/ng* L, Soamt fm;s/

PCRs. — 2, 1L AmpT
TeTAL CJARLOE 250 mu  aot perse@ 20

ToTAL SVLROZ 1258 ml,NaoH fesseadio Nf’a\c‘_é '?;’%E_

pH - |, 28 for/ |
rf.-AS—‘PoNT/ FLammrAsicrry/ —1,256 AL fory/
Eﬂ’%ﬂ-—wz AL MZZOIO — 1, Soome 7
ROTE: HAe RoTTirs P FERL [Rom DACE RAuT MdRZ

e iof2f18
Crostiy AT ST Aviseica  RoTTLE St PMENT

'Summﬂﬁ:/ Fornrr .

+ (80 ppnis) Beeokt £ To ADUSET OF o B dc ACETATE

A ABLE. Fot-(STal™) Fol~ —oTHiL SAFE O

Daily Weather Conditions: A.M. ~

LTl %‘%
Recorded By //@4 (0/7*//8 QA Checked By Care ‘/,_...- @[3 \&
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' TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: ss«vao fras st DELIVERY ORDER NO:
Date (mmiddiyy): i @/3! SuM Tuc®D™h F sa  PAGE__] oF 3
Task Team Members:
MU drets— 151 dos 22 AN
C. <Cups _— (iuios' G, \% KQ/J
\% Lo %

Narrative (include time and location):

brits ., VodeT TS A g yss AT SUAL
ol
Ol Mz T O SRR AT puiipdiis BReEAs- )
Unl o) EQJ(GN\S(\-VT. CALARZATE P\ MmP-208  UAND

H&A;\m '@#ﬂ%LO\T}/ME%(’&T—E. pPETSE  LOCs &—-tu::rfx -

Retord Pupp.

0137 PPl sl PO AT 7ToC =AaAp lopvvz. 2 = @D Lo
MIAS T vl ATHZ 9¢ FT B7or . RicarOtp YO o448 £y
S7or

H3 wf A OBle £ R, A00S2 7 HS & (Brec.

6T MEa<oes LA, AL AT Y4794 £7 s .
Rl Ropeindt AT CPMZ R-Zp DO S Sz

@BIS Conlier PracepT ALAaniy o mwl- BYPFAS- o) Loas RRo!

&7/ v Teaznn PRISEZAED TA RT \latsd 170

2 UedPRISTINGD ComdTidiAEZS

PBEIS Fullide. Copn PLETLD, Fﬁ&Amz—rﬁgs STASLS Tolad 21 b7y

Daily Weather Conditions: A.M. Cﬂfé{iﬁ_&&‘fu‘gf C—-Lc:uo}/' TS 6’4‘; Whag S ~1apmpd

CLEARTENE YH, Ui S ax 19~ Toney

Recorded By £) QA Checked By

B-116



‘TASK TEAM ACTIVITY LOG SHEET
PROJECT NAME: S\VA(Q £FAS S DELIVERY ORDER NO:

Date (mm/ddlyy): 12]3i 8 Su M Tu @)Th F Sa PAGEC __ OF
Task Team Members:

Narrative (include time and location);

B8 Coect Samées M- 84CrAS -l LOsS!

Pori VAT 4 Pome. Q800 TuSite L RiaAopze.

OSCor! Fopnld WILS ~ Frodd I .

(Wl V)

QU2 povs = Ml -8 AR -l

T4 Tl S0 AT ToC= LS faYel

QT dpptasves vl AT S FT Broe . Rseegoep 10 H9.357 g7

o8 Prncs puane wf rdeiay TORWKS + BeAbOsz AT Y4, F7 8roc

MEASURE (aiTrac wiL a— 2 H- e &

o8 Rev ! PPy, AT CPMm2 R-20 0- 1@ 3> FNT

1”"*’ Polirinde, Com(eeTen,  Palpnrcses ~<STOARLE. TR < | 2T

NG Catiscr  SAnPE Mw-gHPEAS -2 LooSe !

Por Punf + LT . Discalp To Stz + BLHoNgE~ .

o Rz FidAL NELod . LD |

12y oFE \dgre (75

Daily Weather Conditions: A.M. == m
M /o

Recorded By
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"TASK TEAM ACTIVITY LOG SHEET
PROJECT NAME: S\AO fFAS ST DELIVERY ORDER NO:

Date (mm/ddiyy): /3¢ & su M Tu(@W)Th F Sa PAGE__ D OF _ <

Task Team Members:

gi;slo./
— I
Yy

Narrative (include time and location):
(2 BRA, /5 AT RoMm STAdsindl ARSA TTRANSTFER FilAc

Pu(&@_:é. ARSI OsCex( vdﬂcsm.gq—zz:z 7o (OROMS.

GO T (o3ACE. Broe Arw RIvorpt u_s:;/s
~ 1330 LInG 3IA0. CHABZS T =i @ (REATHL _[E o Prsib

Baus To FEES, ¥ d2rms v SUp 2 ComrEls

T TA Ao | To Bopopids A Fadex, K des—r

o Tiwd a4 S P (b"t"f-ksej\ EnoPrnmsali  DAaci }\-["V"zg

A vfs.
\

T~
.

YA,

Daily Weather Conditions: A.M. G \

Recorded By %/4/ L /3 J15 QA Checked By
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'TASK TEAM ACTIVITY LOG SHEET
PROJECT NAME: ' SVA® £FAS ST DELIVERY ORDER NO:

Date (mm/dd/yy): Su M TuWThF Sa PAGE OF

Task Team Members:
~

AN

AN

Narrative (include tifg and location):

N

N

AN

<

Daily Weather Conditions: A.M.

P.M.

Recorded By ; QA Checked By
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0ct-9

——

EQUIP ENTC IBRATION
PROJECT NAME: DELIVERY ORDER NO:
T ITEM - BACKGROUND ] ADJUSTMENT
IDENTIFIER DESCRIPTION READING PRE (IF NEEDED) POST NAME DATE
221843 [ MinRa e 2202 0.2 ppm @.2 ppen |l wa Bl D@ |C Spar i0f2]iE
\2bA |QED MPao ST 7.4 | 700 | b.39
l oH U.0 3.98 Y. 00 .2\
lq‘(- UUA S/ om Y. ve Y.uq H H4
D"O Fo 742""'““5 ﬁs%ml-(g 168 l"/os»-\’b
ORP 2uQ .V 248 210 20
v ~y Temp °C “s2 - [4°¢C
B2 797 Hutpspdd He 18752 <—0—(—6W CAABLNTF Al @ DD ‘ v
82343 | pus e4E Spop @ (P OAppe | loolopn | Ohppen M Vo docBldslis
829587 |iplatd HT 98723 CAURLATIE NS | Srcalsd S
W 349 nNETH MP.2.o m.l 1 <Taw 7 {9 To 7.09 —
ol A< o B A2 | 7o H{ @] 3 g9
Copan H UTmSlew stota| 4 4B | w04 H4a| W 5 |
6L 2H@ LWs g | 23D T 24 | ZH®
00% P4anty [Mouil | — 295 e e )
/ —TemP TR - ""’f:-"ii""?f-c- \'/ Y
\"‘__‘-—1-—
‘\\J’.‘*k— 2 l,. }
—R'_lu!\“:_——-— —
T~
.

QA CHECK BY:




TZ1-9

PROJECT NAME.

IDENTIFIER~___

iTEM
DESCRIPTION

EQUIP ENT CALIBRATION

BACKGROUND
READING

DELIVERY ORDER NO.

PRE

ADJUSTMENT
{iF NEEDED) POST

NAME

DATE

.

o~

.

N

=
s
~F
~.
o~
.
o~
AN
N\
~

QA CHECK BY.

S

s —
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23\
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€¢1-4

pH
{s.u)

COMMENTS



pH

{s.u.)

LS

1.5

B-124



TR

[t

n

R

bee



9¢1-9

pH
{s.u.)

7.\3

1.7

1.1



L2149

pH
{s.u}

COMMENTS



8¢1-9

M & TE INVENTORY
PR ECT NAME:

DELIVERY ORDER NO:
UNIQUE PROJECT ITEM LAST NEXT

IDENTIFIER IDENTIFIER DESCRIPTION RECALL RECALL DATE COMMENTS
BrN77 815777 M AL Jeoe G0 | B(15(18 3_[15 19 ‘TISlla gt!#m"m':‘a:éqc, Bou P 4

(¢3¢ (6387 |@T0 me-20 gletles | glidlia | alalyg |37 (=825
(YN AEN s+ e | RAE Sooco B g qu(z(fg

ngcr QFZ %ng’? BannaA T 9570 S 5‘('2..(4((6 C[(ul\q fD)Z/l@ Y
RECORDED BY: QA CHECK BY:

(Signature and Date)
(Signature and Date)
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PROJECT NAME:

CALIBRATION STANDARD

DELIVERY ORDER NO:

INCLUSIVE DATES

USAGE

FOR CALIBRATION MATERIAL

INSTRUMENT
DESCRIPTION

CALIBRATION
MATERIAL *

LOT#

NAME

Start: Ci(s']“g Finish: lols{(ﬁ

M ZAE o £LO

L Péen
Is>3, oy

1«>/‘5fl‘2v

Qe pM@-2.

PN 7 $1is

M. Yderx<

[<
Erv wlig

Lo(3 (i3 .

A To Ca L
S0

BT es
.11kt
$io: 2]1a

1ole]ig

lolﬁ([b” ¥

o e 2~V
e MR Wal

e =Y
N

1o l2l(g

lu:"'l

2

< lg.NDsg,

o

[}
o=
T =

|

A Ap, 't:,&&m_{ PETE

LIS TV 510

= A
ST

8o Ny stde

ALl
T 3\31 &

VA

1o WMy =Tl

—r e
5;/'-.-3!;21- 6

\

\ »

(,Zgé

* INCLUDE EXPIRATION DATES FOR STANDARD SOLUTIONS

QA CHECKED BY:




DELIVERY ORDER NO

LOCATION SKETCH
SUAR PEAS ST

PROJECTNA E

N ] ) ) 1 [] ] ] [] r ] 1 1 i ] 1 1 1 + 1 i ] 1 ] [ 1) E 1 ]
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[ N R T T T T TR T | " o [ T oo
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Table C-1. Topographic Survey Results
Savanna Army Depot Activity, Savanna, lllinois

’ ‘ Ground Surface Elevation of Top of
Well I.D. North East Elevation Well Casing
Site 67
MW-67PFAS-01 2009874.14 | 477838.91 605.08 607.46
MW-67PFAS-02 2009598.94 | 477773.15 605.95 608.32
MW-67PFAS-03 2009430.10 | 477778.92 600.73 602.81
Site 84
MW-84PFAS-01 2010498.38 | 471326.07 630.13 632.29
MW-84PFAS-02 2010451.04 | 471250.27 629.78 631.94
MW-84PFAS-03 2010226.62 | 471216.05 626.13 628.45
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APPENDIX D

DATA QUALITY ASSESSMENT
D.1 INTRODUCTION

A comprehensive quality assurance/quality control (QA/QC) program was followed during the Site
Inspection conducted in October 2018 by Leidos at Site 67 and Site 84SVAD-084 at Savanna Army Depot
Activity (SVDA), Savanna, Illinois, to ensure that analytical results and the decisions based on these results
are representative of the environmental conditions. Test America, located in Arvada, Colorado, was the
analytical laboratory under contract for the analysis of per- and polyfluoroalkyl substances (PFAS) during
the SVAD-067 and SVAD-084 field investigations. Eurofins, located in Lancaster, Pennsylvania, was the
analytical laboratory under contract for the split sample analyses of PFAS during the SVAD-067 and
SVAD-084 field investigations.

D.2 LABORATORY QUALITY CONTROL ASSESSMENT AND VALIDATION REPORT

All environmental samples and field QC samples collected during the SVAD-067 and SVAD-084
field investigations are presented in Table D-1 (all tables are presented at the end of this appendix) and
were analyzed using analytical test methods modified per the U.S. Department of Defense (DoD) Quality
Systems Manual (QSM) (DoD 2017) Table B-15 requirements, and laboratory standard operating
procedures (SOPs) to accommodate environmental samples from the following document:

e U.S. Environmental Protection Agency (USEPA) Method 537 Rev 1.1, Determination of Selected
Pefluorinated Alkyl Acids in Drinking Water.

Leidos verified 100 percent of the analytical results produced by the primary laboratory. Data were
verified based on the guidelines and specifications in the Uniform Federal Policy Quality Assurance Project
Plan (UFP-QAPP) (Leidos 2014), the UFP-QAPP Addendum 2 (Leidos 2018), the DoD QSM, Version 5.1
(DoD 2017), and the USEPA Contract Laboratory Program (CLP) National Functional Guidelines for
Organic Data Review (USEPA 1999). All available CLP-like Forms (e.g., Forms 1 through 14) were
reviewed to ensure that the QC results were within appropriate QC limits for holding times, blank
contamination, calibrations, matrix spike/matrix spike duplicates (MS/MSDs), laboratory control samples
(LCSs), internal standards (ISs), surrogate standards, detection limits, and any other required QC. All data
validation qualifiers that resulted from the Leidos data validation process are presented in Table D-2. The
QA split sample results were not validated. The data quality objectives (DQOs) for SVAD-067 and SVAD-
084 were set at 90 percent for the field sampling and laboratory completeness. Based on the evaluation of
the field and laboratory QC results, the data are 100 percent complete.

A secondary stage of verification occurred once the initial validation had been completed. Individual
rinsate blanks, equipment blank, and field blanks associated with the corresponding environmental samples
were evaluated following the same criteria as method blanks. All data validation qualifiers applied to the
sample data based on blank contamination are discussed in Section D.3.

Third-party data validation was required on 10 percent of the data. Third-party data validation was
performed by EcoChem, Inc., located in Seattle, Washington. Full validation consisted of validating the
data using the guidelines described above and recalculating a portion of the detected compounds from the
raw data. A comprehensive discussion of EcoChem’s data validation is provided in Section D.4.

All environmental groundwater and field QC samples collected for the SVAD-067 and SVAD-084
field investigations were submitted to Test America for the analytical methods listed in Section D.2. All
available CLP-like Forms (e.g., Forms 1 through 14) were reviewed to ensure that the QC results fell within
the appropriate QC limits. Any resulting data validation qualifiers were applied. A data verification report
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was prepared for each parameter validated. This section summarizes these parameter-specific data
validation reports.

The following data validation qualifiers were applied to the results as dictated by QC outliers:

e U—The analyte was analyzed for, but was not detected above the reported sample quantitation
limit. These results are qualitatively acceptable.

e J—The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample. These results are qualitatively acceptable, but
estimates.

e UJ—The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit of
quantitation necessary to accurately and precisely measure the analyte in the sample. These results
are qualitatively acceptable, but estimates.

o R—The sample results were rejected due to serious deficiencies in the ability to analyze the sample
and meet QC criteria. The presence or absence of the analyte cannot be verified. No data points
were rejected.

D.2.1 Sample Shipping/Receiving/Preservation

All chain-of-custody (CoC), analysis request, and sample receipt documentation were complete and
correct. All samples were properly preserved.

D.2.2 Technical Holding Times

Based on an evaluation of all samples, all technical holding time criteria were met and no samples
required qualification.

D.2.3 Surrogate Standard Recoveries

Surrogates for PFAS were analyzed in accordance with the method. Organic sample results were
qualified as estimated (J/UJ) if the associated surrogates were below the lower control limit (LCL). Detected
organic sample results were qualified as estimated (J) if the associated surrogates were above the upper
control limit (UCL). Non-detected organic sample results were qualified as rejected (R) if the associated
surrogates were below 10 percent. All surrogate recoveries were within control limits and no sample results
were qualified.

D.2.4 Internal Standard Results

ISs were added in all calibration standards, environmental samples, and QC blanks in accordance
with USEPA Method 537 for PFAS. IS results above retention time and/or above percent area recoveries
are qualified as estimated (J) for associated analytes. IS results below retention time and/or below +50
percent area recoveries but above 25 percent are qualified as estimated (J/UJ) for associated analytes. No
ISs were below +25 percent and no data were rejected. Sample results qualified due to IS performance are
summarized in Table D-2 with reason code KO1.

PFAS Analysis—IS area counts associated with three results for sample MW-84PFAS-03 had area
counts below control limits and were qualified as estimated (J).

D.2.5 Initial Calibration Results

Initial calibration of each instrument used to analyze the samples collected during the SVAD-067
and SVAD-084 field investigation sampling was conducted in accordance with the methods. Based on the
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laboratory summary narrative and evaluation of the initial calibration analyses conducted, all criteria were
met.

D.2.6 Continuing Calibration Results

Continuing calibration of each instrument used to analyze the samples collected during the SVAD-
067 and SVAD-084 field investigation sampling was conducted in accordance with the methods. Organic
sample results were qualified as estimated (J/UJ) if the associated continuing calibration verification (CCV)
was below the LCL. Detected organic sample results were qualified as estimated (J) if the associated CCV
was above the UCL. No results were qualified due to CCV results.

D.2.7 Method Blank Results

Method blanks were analyzed with each batch (i.e., sample delivery group [SDG]) of samples in
accordance with the methods. Any target compounds detected in the method blanks were below the
allowable levels as defined by the analytical methods. No results were qualified due to blank contamination.
Equipment rinsate blank and field blank analyses are discussed in Section D.3.

D.2.8 Calibration Blank results

Initial calibration blanks (ICBs) and continuing calibration blanks (CCBs) were analyzed with each
batch (i.e., SDG) of PFAS analyses. Any analyte detected in the ICBs and/or CCBs were below the
allowable levels as defined by the analytical method. Table D-2 lists the sample results that were qualified
due to ICB/CCB contamination with reason code F06.

PFAS Analysis—Two perfluorohexane sulfonate (PFHxS) and one perfluoroheptanoic acid
(PFHpA) results were qualified as non-detect (U) due to CCB contamination.

D.2.9 Laboratory Control Sample Recovery Results

The LCS monitors the overall accuracy and performance of all steps in the analysis, including the
preparation, and was prepared and analyzed in accordance with the methods.

Sample results associated with LCS values outside of acceptance limits are qualified according to the
following guidelines. Results associated with LCS recoveries below the LCL but greater than the rejection
point should be qualified as estimated (J/UJ). Detected results associated with LCS recoveries above the
UCL should be qualified as estimated (J). Sample nondetections are rejected (R) if LCS recoveries are less
than 30 percent for organic analysis. No sample results were qualified due to LCS recoveries.

D.2.10 Matrix Spike/Matrix Spike Duplicate Recovery Results

MS/MSD analyses were conducted to assess the accuracy and precision of the analytical system and
to evaluate the matrix effect of the sample upon the analytical methodology based upon the percent recovery
of each compound. Sample results associated with MS/MSD recoveries outside of acceptance limits are
qualified according to the following guidelines. Only native sample results associated with MS/MSD
outliers should be qualified according to the latest DoD QSM guidance (DoD 2017). Native sample
nondetects are rejected (R) if MS/MSD recoveries are less than 10 percent for organic analyses. MS/MSD
recoveries above the UCL result in estimation (J) of detected compounds in the native samples. MS/MSD
recoveries below the LCL result in estimation (J/UJ) of associated compounds in the native samples. In
addition, if the spiking concentration is less than 25 percent of the native concentration, no action is taken
for noncompliant recoveries because the spike level is considered insignificant compared to the native
sample concentration. No sample results were qualified due to MS/MSD recoveries.
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D.2.11 Matrix Spike/Matrix Spike Duplicate Relative Percent Difference Results

The MS/MSD relative percent difference (RPD) is used to evaluate the precision of the analytical
system. Native sample results associated with MS/MSD RPD values outside acceptance limits should be
qualified as estimated (J/UJ). No sample results were qualified due to MS/MSD RPD results.

D.2.12 Target Compound Identification

The target compounds that were reported as detects satisfied all qualitative and quantitative
identification as specified in the USEPA methods. No problems were encountered that would affect target
compound identification.

D.2.13 Reporting Limits

All reporting limit criteria specified in the UFP-QAPP (Leidos 2014) and Addendum 2 to the UFP-
QAPP (Leidos 2018) were met for the field investigations, except in instances where dilutions were
required. In instances where dilutions were required, lesser diluted analyses were used wherever possible.

D.2.14 System Performance

Based on instrument performance indicators, all analytical systems remained within control
throughout the duration of the SVAD-067 and SVAD-084 field investigations with the exceptions noted
above.

D.3 FIELD QUALITY CONTROL ASSESSMENT

During all activities conducted as part of the UFP-QAPP (Leidos 2014) and UFP-QAPP Addendum
2 (Leidos 2018), QC samples were collected to gauge the impacts from various components of field
activities. Field QC samples were obtained to determine the degree of cross-contamination, ensure
successful decontamination procedures, or determine the effects of media heterogeneity on results. Rinsate
blanks, equipment blanks, and field blanks provide a measure of various cross-contamination,
decontamination efficiency, and other potential error that can be introduced from sources other than the
sample. Field sample results associated with uncommon laboratory contaminants found in field QC blanks
are considered nondetect if they are at concentrations less than five times the level found in the associated
blank. No results were qualified due to field and equipment blank contamination.

Field duplicates were collected to ascertain the contribution of variability (i.e., precision) due to
environmental media and sampling precision techniques. Results for the primary and field duplicate
samples with detected concentrations are presented in Table D-3. All results were below the 30 percent
control limits or were within three times the sample-specific limit of quantitation (LOQ) when the results
for both the primary and field duplicate samples were less than five times the sample-specific LOQ.

D.3.1 QA Split Analysis

One field sample was split from the primary samples and sent to a third-party independent laboratory
referred to as the QA laboratory. The analysis of QA split samples provides an overall measure of field and
laboratory accuracy and precision. Examination of the primary and QA split sample data provides the data
user with a degree of acceptance and usability of the chemical data quality. The QA split sample did not
undergo data validation by Leidos or the third-party data validator. The QA laboratory for the SVAD-067
and SVAD-084 SI was Eurofins.

Primary and QA laboratory data were assessed using guidelines provided in the Louisville QSM
Supplement (USACE 2007). Louisville QSM supplement guidelines suggest that primary and QA split
sample data should have a difference of less than two times between the primary and QA sample in order
to be considered in agreement for all water analyses. If sample results are less than the reporting limit, a
difference of three times between the primary and QA split sample is allowed. In addition, when one
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compound or analyte is less than the detection limit, the allowable difference is five times between the
primary and QA split sample.

Louisville QSM Supplement guidelines consider compounds or analytes to be in major disagreement
if water results have a difference factor of greater than three. In addition, compounds or analytes are in
major disagreement if results have a difference factor greater than 5 when one compound or analyte is
below the reporting limit, and a major disagreement if results have a difference factor greater than 10 when
one compound or analyte is below the detection limit.

Table D-4 provides a comparison of the primary and QA split detected results. All compounds or
analytes were detected and included in the table. Sample results that were detected above the reporting limit
by both the primary laboratory and the QA laboratory were all in good agreement according to Louisville
QSM Supplement guidelines. No samples were in disagreement. The reproducibility between the primary
and QA split sample are considered acceptable.

D.4 THIRD-PARTY DATA VALIDATION ASSESSMENT

Third-party full data validation was required on 10 percent of the SVAD-067 and SVAD-084 sample
results. Third-party data validation was performed by EcoChem. Full validation consisted of validating the
data using the QC data reported by the laboratory against required precision and accuracy limits established
in the DoD QSM (DoD 2017) and against QC requirements outlined in the Louisville QSM Supplement
(USACE 2007), UFP-QAPP (Leidos 2014) and UFP-QAPP Addendum 2 (Leidos 2018). The following
sections summarize all discrepancies between EcoChem’s data validation findings and qualifiers and
Leidos’ data verification qualifiers.

D.4.1 EcoChem Findings

All chemical of concern (COC), analysis request, and sample receipt documentation was complete
and correct. The Laboratory Information Management System (LIMS) number, number of coolers, and
signature lines were completed for all cooler receipt checklists. The samples were analyzed within the
prescribed holding time and properly preserved except where noted. All calibrations, blanks, ISs,
surrogates, LCSs, MS/MSDs, and target compound identification were reviewed where appropriate with
respect to criteria contained within the documents described in Section D.3. Sample results were qualified
for any QC outliers. All recalculations were in agreement with the reported results.

D.4.2 Data Verification/Data Validation Comparison

The following sections and Table D-5 provide a comparison of Leidos’ data verification applied
qualifiers and EcoChem’s data validation applied qualifiers. Some discrepancies existed due to differences
in professional judgment used during the verification or validation process as well as fundamental
differences between the verification process and the validation process (i.e., the verification process does
not involve examining raw data and the validation process requires examining and recalculating raw data).
It was not part of EcoChem’s scope to validate based on field QC blanks. In all instances, discrepancies in
the applied qualifiers were reviewed for the cause of the discrepancy. In each case, a final qualifier was
applied based on Leidos’ professional judgment. EcoChem’s validation reports are provided in Attachment
A of this appendix. Table D-5 provides a summary of instances where Leidos’ initial data verification
qualifier and EcoChem’s data validation qualifiers were not in agreement.

PFAS Analysis—Leidos qualified some sample results due to injection IS discrepancies. USEPA
Method 537 Revision 1.1 allows injection ISs to be within 50 to 150 percent of the IS area counts of the
initial calibration midpoint or CCV standard. EcoChem used the TestAmerica SOP control limits (UCL
of +200 percent per TestAmerica SOP) where no qualification was required due to a wider range of control
limits. Leidos qualified three data points as estimated, with reason code K01, because the injection IS was
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greater than 150 percent but less than 200 percent, which explains EcoChem’s lack of qualifiers due to IS
area count outliers. No changes were made to the Leidos-applied qualifiers in these instances.

EcoChem did not apply qualifiers based on continuing calibration blanks. Leidos qualified three
results based on calibration blank contamination. No changes were made to the Leidos-applied qualifiers.

EcoChem reported some results with a “DNR” with reason code 20 when the data were above the
calibration range of the instrument. Leidos was in agreement in these instances. EcoChem reported some
results with “DNR” with reason code 11 for all other data points from dilutions, but not above calibration.
In three of these instances, Leidos chose to use the diluted result because the diluted result value was higher
than the undiluted result value. None of the Leidos-applied qualifiers were changed in these instances.

Overall, the differences between Leidos’ verification qualifiers and Ecochem’s validation qualifiers
have no impact on the final usability of the data. In instances where the discrepancies were based on
professional judgment or where EcoChem’s validation protocol differed from the DoD QSM (DoD 2017)
protocol or the UFP QAPP (Leidos 2014) and/or UFP-QAPP Addendum 2 (Leidos 2018), no changes were
made to the Leidos-applied qualifiers.

D.5 REFERENCES

DoD (U.S. Department of Defense). 2017. Quality Systems Manual for Environmental Laboratories.
Version 5.1. Final. January.

Leidos. 2014. Uniform Federal Policy Quality Assurance Project Plan (UFP-QAPP) for Remedial
Investigation at SVAD-045 and SVAD-222. Final. Savanna Army Depot Activity, Savanna,
[llinois. Prepared for the U.S. Army Corps of Engineers, Louisville District. November.

Leidos. 2018. Addendum 2 Site Inspection at SVAD-067 and SVAD-084. Savanna Army Depot Activity,
Savanna, Illinois. Final. Prepared for the U.S. Army Corps of Engineers, Louisville District.
August.

USACE (U.S. Army Corps of Engineers). 2007. DOD Quality Systems Manual Supplement. USACE
Louisville District. March.

USEPA (U.S. Environmental Protection Agency). 1999. Contract Laboratory Program National
Functional Guidelines for Organic Data Review. EPA 540-R-01-008. October.

D-6



Table D-1. Sample Summary
SVAD-067 and SVAD-084

Savanna Army Depot, Savanna, lllinois

Site I.D. ‘ Sample I.D. ‘ Matrix | Sample Date | Analyses
MW-67PFAS-01 LDOS01 W 10/02/2018 PFAS
MW-67PFAS-01 LDOSO01N W 10/02/2018 PFAS
MW-67PFAS-01 LDOSO01ND W 10/02/2018 PFAS
MW-67PFAS-01 LDOS01X w 10/02/2018 PFAS
MW-67PFAS-02 LDOS01 w 10/02/2018 PFAS
MW-67PFAS-02 LDOS01D w 10/02/2018 PFAS
MW-67PFAS-02 LDOSOEBO1 w 10/02/2018 PFAS
MW-67PFAS-02 LDOSOFB02 w 10/02/2018 PFAS
MW-67PFAS-03 LDOS01 w 10/02/2018 PFAS
MW-67PFAS-03 LDOSOFB0O1 w 9/05/2018 PFAS
MW-84PFAS-01 LDOSO01 w 10/03/2018 PFAS
MW-84PFAS-01 LDOSRBO0O1 w 10/03/2018 PFAS
MW-84PFAS-02 LDOS01 W 10/03/2018 PFAS
MW-84PFAS-03 LDOS01 W 10/02/2018 PFAS

Table D-2. Leidos Applied Data Validation Qualifiers
SVAD-067 and SVAD-084

Savanna Army Depot, Savanna, lllinois

‘ ‘ ‘ ‘ Validation Reason
Site I.D. Sample I.D. | Matrix Method Analyte Qualifier Code 1
MW-84PFAS-01 |LDOSRBO1 w USEPA 537 | Perfluorohexanesulfonic acid U FO06
MW-67PFAS-01 |LDOSO01 W USEPA 537 | Perfluoroheptanoic acid U F06
MW-84PFAS-03 |LDOSO01 W USEPA 537 | Perfluorohexanesulfonic acid J K01
MW-84PFAS-03 |LDOSO01 W USEPA 537 | Perfluorooctane sulfonate J K01
MW-84PFAS-03 |LDOSO01 W USEPA 537 | Perfluorononanoic acid J K01
MW-84PFAS-01 |LDOSO01 W USEPA 537 | Perfluorohexanesulfonic acid U F06

FO6 — Continuing calibration blank contamination
KO1 - Injection internal standard area count outside control limits
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Table D-3. Field Duplicate
SVAD-067 and SVAD-084
Savanna Army Depot, Savanna, lllinois

‘ ‘ ‘ ’ Parent ‘ Parent Duplicate Duplicate

Sample I.D. Method GELY Result Qualifier Result Qualifier
MW-67PFAS-02 LDOS01 EPA 537 Perfluorobutanesulfonic acid 3.1 3.3 ng/L 6.2
MW-67PFAS-02 LDOS01 EPA 537 Perfluoroheptanoic acid 19 19 ng/L 0
MW-67PFAS-02 LDOS01 EPA 537 Perfluorohexanesulfonic acid 52 51 ng/L 1.9
MW-67PFAS-02 LDOS01 EPA 537 Perfluorononanoic acid 0.69 J 1.2 J ng/L 53.9
MW-67PFAS-02 LDOSO01 EPA 537 Perfluorooctane sulfonate 160 170 ng/L 6.1
MW-67PFAS-02 LDOSO01 EPA 537 Perfluorooctanoic acid 200 200 ng/L 0

Table D-4. Split Sample
SVAD-067 and SVAD-084
Savanna Army Depot, Savanna, lllinois

‘ ‘ Parent Parent Duplicate Duplicate ’

Site ID .D. Method Analyte Result Qualifier Result Qualifier Units | Agreement
MW-67PFAS-01 LDOS01 | USEPA 537 Perfluorobutanesulfonic acid 3.4 3.3 ng/L Y
MW-67PFAS-01 LDOS01 | USEPA 537 Perfluoroheptanoic acid 1.9 ] 1.9 ng/L Y
MW-67PFAS-01 LDOS01 | USEPA 537 Perfluorohexanesulfonic acid 99 100 ng/L Y
MW-67PFAS-01 LDOS01 | USEPA 537 Perfluorononanoic acid 1.4 J 1.25 J ng/L Y
MW-67PFAS-01 LDOS01 | USEPA 537 Perfluorooctane sulfonate 33 34 ng/L Y
MW-67PFAS-01 LDOS01 | USEPA 537 Perfluorooctanoic acid 350 340 ng/L Y




Table D-5. Third Party Data Validation
SVAD-067 and SVAD-084
Savanna Army Depot, Savanna, lllinois

Leidos DV Third Party
Lab Leidos DV Reason Third Party DV Reason Final
Client Sample ID Matrix Analyte | Result Flag | Dil Qualifier Code DV Qualifier Code Qualifier Resolution
MW-84PFAS-01 LDOSRBO01 Water 355-46-4 PFHxS 0.44 | ng/L J 1 0.83U FO06 None None U Third party did not evaluate CCBs; Leidos did evaluate CCBs
MW-84PFAS-01 LDOS01 Water 375-85-9 PFHpA 1.3 | ng/L J 1 13U FO06 None None U Third party did not evaluate CCBs; Leidos did evaluate CCBs
MW-84PFAS-02 LDOS01 Water 355-46-4 PFHxS 420 | ng/L Ji 1 DNU N/A DNR 20 N/A Agree
MW-84PFAS-02 LDOS01 Water 375-73-5 PFBS 110 | ng/L D 5 DNU N/A DNR 11 N/A Agree
MW-84PFAS-02 LDOS01 Water 375-85-9 PFHpA 22 | ng/L DM 5 None None DNR 11 None Used diluted value because it's higher (1X = 20 ng/L)
MW-84PFAS-02 LDOS01 Water 375-95-1 PEN/A 6.9 | ng/L U 5 DNU N/A DNR 11 N/A Agree
MW-84PFAS-02 LDOS01 Water 1763-23-1 | PFOS 120 | ng/L D 5 DNU N/A DNR 11 N/A Agree
MW-84PFAS-02 LDOS01 Water 335-67-1 PFOA 13| ng/L | DM 5 DNU N/A DNR 11 N/A Agree
MW-67PFAS-01 LDOS01 Water 375-85-9 PFHpA 1.9 | ng/L M 1 U FO6 None None U Third party did not evaluate CCBs; Leidos did evaluate CCBs
MW-67PFAS-03 LDOS01 Water 355-46-4 PFHxXS 430 | ng/L Ji 1 DNU N/A DNR 20 N/A Agree
MW-67PFAS-03 LDOS01 Water 335-67-1 PFOA 450 | ng/L Ji 1 DNU N/A DNR 20 N/A Agree
MW-67PFAS-03 LDOS01 Water 375-73-5 PFBS 6.2 | ng/L JD 5 None None DNR 11 None Used diluted value because it's higher (1X = 5.9)
MW-67PFAS-03 LDOS01 Water 375-85-9 PFHpA 16 [ ng/L | DM 5 DNU N/A DNR 11 N/A Agree
MW-67PFAS-03 LDOS01 Water 375-95-1 PFEN/A 6.7 | ng/L U 5 DNU N/A DNR 11 N/A Agree
MW-67PFAS-03 LDOS01 Water 1763-23-1 | PFOS 100 | ng/L D 5 DNU N/A DNR 11 N/A Agree
MW-84PFAS-03 LDOS01 Water 355-46-4 PFHxS 1000 | ng/L D 10 J K01 None None J Third party did not qualify for IS outliers >150% (only >200%)
MW-84PFAS-03 LDOS01 Water 355-46-4 PFHXS 850 | ng/L Ji 1 DNU N/A DNR 20 N/A Agree
MW-84PFAS-03 LDOS01 Water 375-95-1 PFN/A 1900 | ng/L D 10 J K01 None None J Third party did not qualify for IS outliers >150% (only >200%)
MW-84PFAS-03 LDOS01 Water 375-95-1 PEN/A 1700 | ng/L Ji 1 DNU N/A DNR 20 N/A Agree
MW-84PFAS-03 LDOS01 Water 1763-23-1 | PFOS 530 | ng/L D 10 J K01 None None J Third party did not qualify for IS outliers >150% (only >200%)
MW-84PFAS-03 LDOS01 Water 1763-23-1 | PFOS 560 | ng/L Ji 1 DNU N/A DNR 20 N/A Agree
MW-84PFAS-03 LDOS01 Water 375-73-5 PFBS 45 | ng/L D 10 None None DNR 11 Used diluted value because it's higher (1X = 44)
MW-84PFAS-03 LDOS01 Water 375-85-9 PFHpA 14 | ng/L U 10 DNU N/A DNR 11 N/A Agree
MW-84PFAS-03 LDOS01 Water 335-67-1 PFOA 160 | ng/L D 10 DNU N/A DNR 11 N/A Agree

11 = Do not report; value from another dilution used

20 = Calibration range Exceeded

CCB = Continuing calibration blank

D = Value from dilution
DNR = Do not report
DNU = Data point not used

FO06 = Continuing calibration blank contamination

IS = Internal standard

J = Value between DL and LOQ or value considered an estimate
J1 = Value greater than calibration range of the instrument
K01 = Injection internal standard area count outside control limits

M = Manually integrated
N/A = Not applicable
U = Non-detect
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PROJECT NARRATIVE
INTRODUCTION

This report documents the results of the full (EPA Stage 4) data validation performed for groundwater
and associated quality control data collected in support of the Savanna Army Depot Site Inspection
project.

Samples were analyzed by Test America, Sacramento, CA. Data were validated by the following
EcoChem, Inc. chemists:

TEST METHOD PRIMARY REVIEW SECONDARY REVIEW
CHEMIST CHEMIST

Perfluorinated Organic Compounds EPA537Mod

by LCMS (TA SOP) C. Ransom C. Frans

The data validation process and measurement quality objectives (MQO) were based on requirements
and guidance found in the laboratory Standard Operating Procedure WS-LC-0025, Rev 19
Perfluorinated Compounds (PFCs) in Water, Soils, Sediments and Tissue [Method 537 modified]
(TestAmerica, 05/27/2016) and the Addendum 2, Uniform Federal Policy Quality Assurance Project
Plan, Site Inspection at SVAD-067 and SVAD-084, Savanna Army Depot Activity, Savanna, Illinois
(Leidos., August 2018); and the USEPA National Functional Guidelines for Organic Data Review (Aug
2014).

EcoChem’s goal in assigning qualifiers is to assist in proper data interpretation. If values are assigned
a J or UJ, data may be used for site evaluation and risk assessment purposes, but reasons for data
qualification should be taken into consideration when interpreting sample concentrations. If values
are assigned an R or DNR, the data should not be used for any site evaluation purposes. If values
have no data qualifier assigned, then the data meet all measurement quality objectives as stated in
the documents and methods referenced in this report.

The overall quality of the data is acceptable. No data were qualified. Data were flagged DNR to
indicate which results should not be used from multiple reported analyses. All data not flagged DNR
are acceptable for use. Completeness is 100%. Data validation criteria, developed from the analytical
method, the QAPP, and EPA Functional Guidelines, are included in APPENDIX A. A Qualified Data
Summary Table is presented in APPENDIX B.



Sample Index

Savanna Army Depot

Perfluorinated
Sample ID Laboratory ID Matrix Compounds
MW-67PFASO1 LD0501 280-115117-1 Groundwater v
MW-67PFASO1 LDO501TN 280-115117-2 Groundwater v
MW-67PFASO1 LDO501ND 280-115117-3 Groundwater v
MW-67PFAS-02 LDO5EBO1 280-115117-4 Rinsate Blank v
MW-67PFAS-02 LDO5FB02 280-115117-5 DI Source v
MW-67PFAS-02 LD0501 280-115117-6 Groundwater v
MW-67PFAS-02 LD0501D 280-115117-7 Groundwater v
MW-67PFAS-03 LD0501 280-115117-8 Groundwater v
MW-84PFAS-03 LD0501 280-115117-9 Groundwater v
MW-84PFAS-01 LDO5RBO1 280-115117-11 Reagent Blank| 4
MW-84PFAS-01 LD0501 280-115117-12 Groundwater v
MW-84PFAS-02 LD0501 280-115117-13 Groundwater v

11/15/2018
4160-1 GW SI_QDST xlsx
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DATA VALIDATION REPORT
Savanna Army Depot
Perfluorinated Compounds by EPA Method 537
Liquid Chromatography Mass Spectrometry (LCMS)

This report documents the review of analytical data from the analysis of groundwater samples and
the associated laboratory and field quality control (QC) samples. Samples were analyzed by
TestAmerica, Sacramento, California. Refer to the Sample Index for a complete list of samples.

SDG NUMBER OF SAMPLES VALIDATION LEVEL
JN517-1 9 Groundwater, 3 Field Blank EPA Stage 4

DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables for a full validation. The laboratory followed
adequate corrective action processes and any anomalies were discussed in the case narrative.

EDD TO HARDCOPY VERIFICATION

A verification of the electronic data deliverable (EDD) results to the hardcopy was performed. The
transcription errors were noted.

The laboratory logged in samples with an ID sequence of “LD05" instead of “LDOS". No action was
taken other than to note the discrepancy.

TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

Sample Preservation and Holding Times
Initial Calibration (ICAL)

Continuing Calibration (CCAL)
Laboratory Blanks

Field Blanks

Labeled Surrogate Compounds Compound Identification
v | Laboratory Control Samples (LCS/LCSD) | v | Calculation Verification

v’ Stated method quality objectives (MQO) and QC criteria have been met. No outliers are noted or discussed
1 Quality control issues are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.

Matrix Spikes/Matrix Spike Duplicates ((MS/MSD)
Field Duplicates

Target Analyte List

Reporting Limits

Reported Results

NI ENENIENEN
NI EN RN el

Sample Preservation and Holding Times

As stated in the validation guidance documents, sample shipping coolers should arrive at the
laboratory within the advisory temperature range of 2° to 6°C. The laboratory received the sample
coolers within the advisory range.

4160-1 PFC GW.docx PFC - 1 EcoChem, Inc.



All samples were extracted within the holding time of 14 days from collection and were analyzed
within the holding time of 28 days from extraction.

Initial Calibration (ICAL)

The initial calibration (ICAL) percent relative standard deviation (%RSD) values were within the control
limit of 20%.

The independent source initial calibration verification (ICV) percent difference (%D) values were
within the criteria of +30%.

Continuing Calibration (CCAL)

A continuing calibration verification standard was analyzed at the | required frequency: at the start
of an analysis sequence, every 10 samples, and at the end of the analysis sequence. All %D values
were within the criteria of £30%. A low level CCV at the LOQ was also analyzed at the beginning of
every sequence with acceptable recoveries.

Laboratory Blanks

A method blank was analyzed at the required frequency of one per extraction batch. No target
analytes were detected in the method blank at levels greater than ' the limit of quantitation (LOQ)
as per QAPP requirements.

Field Blanks

Three field blanks were submitted: one rinsate blank MW-67PFAS-02 LDO5EBO1; one DI source water
MW-67PFAS-02 LDO5FB02; and one trizma preserved reagent blank MW-84PFAS-01 LDO5RBO1. No
target analytes were detected in these blanks at levels greater than 2 LOQ as per QAPP
requirements. There was a positive result less than the limit of detection (LOD) but greater than the
detection limit (DL) for PFHxS in the reagent blank. This result was not used to evaluate potential
contamination in the field samples as they did not require trizma preservation.

Labeled Surrogate Compounds

One labeled surrogate compound specific to each target analyte was added to all samples. All
recoveries were within the QAPP specified control limits of 50-150%.
Laboratory Control Samples

Laboratory control sample/laboratory control sample duplicates (LCS/LCSD) were analyzed at the
required frequency of one per batch of 20 or fewer samples. All recoveries were within the QAPP
specified control limits. The relative percent difference (RPD) values were also within the QAPP
specified limit of 30%.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicates were not analyzed. The laboratory control sample/laboratory
control sample duplicate (LCS/LCSD) analyses were used to evaluate precision and accuracy.

4160-1 PFC GW.docx PFC -2 EcoChem, Inc.



Field Duplicates
The RPD control limit is 30% for results greater than 5x the LOQ. For results less than 5x the LOQ,
the difference between the sample and duplicate must be less than the 3x the LOQ.

One set of field duplicates were submitted: MW-67PFAS-02 LDOS01 and MW-67PFAS-02 LDOSO1D.
All RPD and difference values were less than the control limits.
Target Analyte List

All requested target analytes were reported.

Reporting Limits

Reporting limits were adjusted correctly for sample aliquot size. All LOD and LOQ values met those
specified in the QAPP and were less than the project action limits.

Compound Identification

All criteria for compound identification were met.

Reported Results

Several samples were re-analyzed at dilution due to high concentrations of one or more target
analytes. The following dilutions were analyzed:

SAMPLE ID LAB ID DF AFFECTED ANALYTES
MW-67PFAS-03 LDOSO1 280-115117-8 5X PFHxS, PFOA
MW-84PFAS-03 LDOSO1 280-115117-9 10X PFHxS, PENA, PFOS
MW-84PFAS02 LDOSO1 280-15117-13 5X PFHxS

Results for both sets of analyses were reported. The results that exceeded the calibration range in
the original analysis were flagged as do-not-report (DNR-20). The results for all other analytes in
the dilutions were flagged as do-not-report (DNR-11).

Calculation Verification

Several results were verified by recalculation from the raw data. Recalculations were done for Sample
MW-84PFAS-03 LDOSO1. No calculation or transcription errors were found.

OVERALL ASSESSMENT

As determined by this evaluation, the laboratory followed the specified analytical procedure.
Accuracy was acceptable as demonstrated by the labeled compound and LCS/LCSD recovery values.
Precision was also acceptable as demonstrated by the LCS/LCSD and field duplicate RPD values.

Data were flagged as do-not-report (DNR) to indicate which results should not be used form multiple
reported analyses. A usable result remains for all analytes in all samples; completeness was not
affected.

Data flagged DNR should not be used. All other data, as reported, are acceptable for use.
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APPENDIX A

DATA QUALIFIER DEFINITIONS
REASON CODES
AND CRITERIA TABLES
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DATA VALIDATION QUALIFIER CODES

Based on National Functional Guidelines

The following definitions provide brief explanations of the qualifiers assigned to results in the

data review process.

NJ

uJ

The following is an EcoChem qualifier that may also be assigned during the data review process:

DNR

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

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

The analysis indicates the presence of an analyte that
has been “tentatively identified” and the associated
numerical  value represents the  approximate
concentration.

The analyte was not detected above the reported
sample quantitation limit. ~However, the reported
quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the
sample.

The sample results are rejected due to serious
deficiencies in the ability to analyze the sample and
meet quality control criteria. The presence or absence
of the analyte cannot be verified.

Do not report; a more appropriate result is reported
from another analysis or dilution.

4/16/09 PM

EcoChem, Inc.
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DATA QUALIFIER REASON CODES

Group Code Reason for Qualification
Sample Handling 1 Improper Sample Handling or Sample Presgrvatlon (i-e., hea.dspa.ce, cooler

temperature, pH, summa canister pressure); Exceeded Holding Times

4 Instrument Performance (i.e., tune, resolution, retention time window, endrin
breakdown, lock-mass)

5A Initial Calibration (RF, %RSD, r?)

Instrument Performance Calibration Verification (CCV, CCAL; RF, %D, %R)

5B . ;
Use bias flags (H,L)" where appropriate

5C Initial Calibration Verification (ICV %D, %R)
Use bias flags (H,L)!" where appropriate

6 Field Blank Contamination (Equipment Rinsate, Trip Blank, etc.)

Blank Contamination 7 Lab Blank Contamination (i.e., method blank, instrument blank, etc.)

Use low bias flag (L)! for negative instrument blanks

8 Matrix Spike (MS and/or MSD) Recoveries
Use bias flags (H,L)! where appropriate

9 Precision (all replicates: LCS/LCSD, MS/MSD, Lab Replicate, Field Replicate)

10 Laboratory Control Sample Recoveries (a.k.a. Blank Spikes)

Precision and Accuracy Use bias flags (H,L)! where appropriate

19 Reference Material
Use bias flags (H,L)! where appropriate
Surrogate Spike Recoveries (a.k.a. labeled compounds, recovery standards)

13 ; .
Use bias flags (H,L)!" where appropriate

16 ICP/ICP-MS Serial Dilution Percent Difference

17 ICP/ICP-MS Interference Check Standard Recovery
Use bias flags (H,L)!" where appropriate

Interferences 19 Internal Standard Performance (i.e., area, retention time, recovery)

22 Elevated Detection Limit due to Interference (i.e., chemical and/or matrix)

23 Bias from Matrix Interference (i.e. diphenyl ether, PCB/pesticides)

2 Chromatographic pattern in sample does not match pattern of calibration standard

3 2nd column confirmation (RPD or %D)

Identification and . » . .
Quantitation 4 Tentatively Identified Compound (TIC) (associated with NJ only)

20 Calibration Range or Linear Range Exceeded

25 Compound Identification (i.e., ion ratio, retention time, relative abundance, etc.)

1 A more appropriate result is reported (multiple reported analyses i.e., dilutions, re-
extractions, etc. Associated with “R” and “DNR” only)

Miscellaneous 14 Other (See DV report for details)
26 Method QC information not provided

TH = high bias indicated
L = low bias indicated

T:\aa_EcoChem Controlled Docs\Qualifiers & Reason Codes\Reason Codes-EcoChem rev2.docx
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Table: PFC-LC/MS/MS

DATA VALIDATION CRITERIA
Revision No.: 0
Last Rev. Date: 08/24/16
Page: 1 of 3
Perfluorinated Compounds by Liquid Chromatography- Mass Spectrometry (LC/MS)
(Based on TestAmerica Sacramento Standard Operating Procedure and EPA 537)
— - . Reason . .
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Code Discussion and Comments
Sample Handling
Cooler/Storage PTFE free containers If required by project:
00 i @ : iers:
Temperatgre store at <4 +/-2°C from collection TA SOP 3 (pos)/UJ (ND) if greater than 6° C 1 Use PJ for temp outliers; see TM20
Preservation
Extraction: 14 days from collection .
A . : J (pos)/UJ (ND) if HT exceeded
. @
Holding Time Analysis: 28 days from extraction QAPP 3 (pos)/R (ND) if gross exceedance (> 2x HT) 1
Instrument Performance
9%RSD of RRF< 20.0% or linear regression r>>0.990
Initial Calibration std within 80%-120% of true value TASOP @ J (pos) if %RSD > 20% 5A
(50%-150% for std conc. <2x RL)
Initial Calibration Second Source analyzed immediately following calibration TA S0P @ J (pos) if %D >30% (high bias) N
Verfication (ICV) %D <30% 3 (pos)/UJ (ND) if %D <- 30% (low bias) (HL)
Continuing Calibration mid-level std - start of sequence and every 12 hours TASOP @ J (pos) if %D >30% (high bias) 58 (L
Verification (CCV) %D <30% 3 (pos)/UJ (ND) if %D <- 30% (low bias) (HL)
Blank Contamination
MB: One per matrix per batch of (of < 20 samples) Hierarchy of blank review:
@ i i i :
Method Blank (MB) No detected compounds > 1/2 LOQ QAPP U(pos) if sample result is < 5X blank concentration 7 #1 - Review MB, qualify as needed
- > - - - #2 - Review FB, qualify as needed
Field Blank (FB) No detected compounds > 1/2 LOQ QAPP( ) U(pos) if sample result is < 5X blank concentration 6
Precision and Accuracy
Qualify all associated samples o
Laboratory Control One per lab batch (of < 20 samples) J(pos) if %R z ucL PI- Eﬁeazt'&llz/f |SsDo§tns ?ilyezigtgzg only
Sample (LCS) Limits Specified in QAPP DoD QSM QAPP® J(posUIND) if %R <LCL 10 (HL? plie ™
J(pos)/R(ND) if %R < 10% - very low bias
Qualify all associated samples
If LCSD analyzed
LC(SR/ES)SD RPD <30% QAPP? J (pos) if RPD > control limit 9 Qualify all associated samples

Z:\Shared\EC Final Docs\Leidos-SAIC 41\4160.001\PFC LCMS Criteria Table.xIsx
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DATA VALIDATION CRITERIA Table: PFC-LC/MSIMS

Revision No.: 0
Last Rev. Date: 08/24/16

Page: 2 of 3
Perfluorinated Compounds by Liquid Chromatography- Mass Spectrometry (LC/MS)
(Based on TestAmerica Sacramento Standard Operating Procedure and EPA 537)
— - . Reason . .
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Code Discussion and Comments
Qualify parent only unless other QC indicates No action if only one spike %R is outside criteria.
systematic problems: No action if parent concentration is >4x
Matrix Spike or one per matrix per batch (of < 20 samples) J(pos) f both %R > UCL thz amount spiked
< @ . . 3 .
MSMSD Limiits Specified in QAPP DoD QSM QAPP J(pos)/UJ(ND)' it both %R < LCL 8(HL) These are default limits from SOP; lab may provide
(recovery) J(pos)/R(ND) if both %R < 10% statisticallv derived limits
J(pos)/UJ(ND) if one > UCL & one < LCL, with no bias . y
Qualify parent sample only
MS/MSD If MSD analyzed @ . . .
(RPD) RPD < 30 (Aqueous) QAPP J(pos) in parent sample if RPD > CL 9 Qualify parent sample only
J (pos) if >200%
Internal Standard 50%-150% of ICAL midpoint or CCV TASOP @ J (pos)/UJ (ND) if < 50% 19
RT within 60 seconds of most recent CCV QAPP? J (pos)/R (ND) if < 25%
if RT >30 seconds use PJ
Labeled Compounds added to all samples TASOP @ J (pos) if %R > UCL Qualify all associated compounds.
Surrogates Aqueous: 50%-150% @ J (pos)/UJ (ND) if %R < LCL 13 (HL* These are default limits from SOP; lab may provide
QAPP 3 (pos)/R (ND) if %R < 10% statistically derived limits
) . Aqueous: RPD < 30% ) J (pos)/UJ (ND)
Field Duplicates OR difference < 3X LOQ (for results < 5X LOQ) QAPP Qualify only parent and field duplicate samples o

Z:\Shared\EC Final Docs\Leidos-SAIC 41\4160.001\PFC LCMS Criteria Table.xIsx
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DATA VALIDATION CRITERIA Table: PFC-LC/MSIMS

Revision No.: 0
Last Rev. Date: 08/24/16

Page: 3 0f 3
Perfluorinated Compounds by Liquid Chromatography- Mass Spectrometry (LC/MS)
(Based on TestAmerica Sacramento Standard Operating Procedure and EPA 537)
I - . Reason . .
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Code Discussion and Comments
Compound Identification and Quantitation and Calculation
Retention times RRT within 60 seconds of ztér\lldard RRT in the most recent TAsop® U (pos) if identification criteria not met 25
EcoChem
Calibration Range Results less than highest calibration standard standard J results > high standard 20
policy
Dilutions, Re-extractions Report only one EcoChem TM-04 EcoChem Policy for Rejection/Selection Process
' P y standard Use "DNR" to flag results that will not be reported. 11 y for Rel
and/or Reanalyses result per analyte policy for Multiple Results
' TA SOP: Perfluorinated Compounds in Waters, Soils, Sediments and Tissues [Method 537 Modified], WS-LC-0025, rev 1.9, 05/27/2016 (pos): Positive Result

, QAPP Addendum 2, Uniform Federal Policy Quality Assurance Project Plan, Site Inspection at SVAD-067 and SVAD-084, Savanna Army

Depot Activity, Savanna, lllinois (Leidos., August 2018) (ND): Non-detects

Z:\Shared\EC Final Docs\Leidos-SAIC 41\4160.001\PFC LCMS Criteria Table.xlsx Copyright 2015 EcoChem, Inc.



APPENDIX B

QUALIFIED DATA SUMMARY TABLE



Qualified Data Summary Table

Savanna Army Depot

DV
Lab DV Reason

Sample ID Laboratory ID |Analyte Result | Units | Flag | Qualifier | Code
MW-84PFAS-02 LD0501 [280-115117-13 |Perfluorohexanesulfonic acid (PFHxS) 420 ng/L J1 DNR 20
MW-84PFAS-02 LD0501 [280-115117-13 |Perfluorobutanesulfonic acid (PFBS) 110 ng/L D DNR 11
MW-84PFAS-02 LD0501 |280-115117-13 |Perfluoroheptanoic acid (PFHpA) 22 ng/L | DM DNR 11
MW-84PFAS-02 LD0501 ([280-115117-13 |Perfluorononanoic acid (PFNA) 6.9 ng/L U DNR 11
MW-84PFAS-02 LD0501 [280-115117-13 |Perfluorooctanesulfonic acid (PFOS) 120 ng/L D DNR 11
MW-84PFAS-02 LD0501 [280-115117-13 |Perfluorooctanoic acid (PFOA) 13 ng/L | DM DNR 11
MW-67PFAS-03 LD0O501 |[280-115117-8 Perfluorohexanesulfonic acid (PFHxS) 430 ng/L J1 DNR 20
MW-67PFAS-03 LD0O501 |[280-115117-8 Perfluorooctanoic acid (PFOA) 450 ng/L J1 DNR 20
MW-67PFAS-03 LD0O501 |[280-115117-8 Perfluorobutanesulfonic acid (PFBS) 6.2 ng/L JD DNR 11
MW-67PFAS-03 LD0501 |280-115117-8  |Perfluoroheptanoic acid (PFHpA) 16 ng/L | DM DNR 11
MW-67PFAS-03 LD0O501 |[280-115117-8 Perfluorononanoic acid (PFNA) 6.7 ng/L U DNR 11
MW-67PFAS-03 LD0O501 |[280-115117-8 Perfluorooctanesulfonic acid (PFOS) 100 ng/L D DNR 11
MW-84PFAS-03 LD0501 |[280-115117-9 Perfluorohexanesulfonic acid (PFHxS) 850 ng/L J1 DNR 20
MW-84PFAS-03 LD0501 [280-115117-9 Perfluorononanoic acid (PFNA) 1700 ng/L J1 DNR 20
MW-84PFAS-03 LD0501 |[280-115117-9 Perfluorooctanesulfonic acid (PFOS) 560 ng/L J1 DNR 20
MW-84PFAS-03 LD0501 |[280-115117-9 Perfluorobutanesulfonic acid (PFBS) 45 ng/L D DNR 11
MW-84PFAS-03 LD0501 |280-115117-9  |Perfluoroheptanoic acid (PFHpA) 14 ng/L u DNR 11
MW-84PFAS-03 LD0501 |[280-115117-9 Perfluorooctanoic acid (PFOA) 160 ng/L D DNR 11

4160-1 GW SI_QDST xIsx
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APPENDIX E

DATA PRESENTATION TABLES
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Table E-1. Site 67 PFAS Data Presentation
Savanna Army Depot Activity, Savanna, lllinois

Location ID MW-67PFAS-01 MW-67PFAS-02 MW-67PFAS-02 MW-67PFAS-03
Sample ID GW LDOSO01 LDOS01 LDOS01D LDOS01
Sample Type| Units | Screening |Project Action Limit [P] WELL WELL WELL WELL
Depth (ft.) Level [G] (0] 0] o] 0]
Parameter Sample Date 10/02/2018 10/02/2018 10/02/2018 10/02/2018

PFAs
Perfluorobutanesulfonic acid ng/L N/A 400000 3.4 3.1 3.3 6.2J
Perfluoroheptanoic acid ng/L N/A N/A 19U 19 19 16
Perfluorohexanesulfonic acid ng/L N/A N/A 99 52 51 440
Perfluorononanoic acid ng/L N/A N/A 14J 0.69 J 1.2J 1.7J
Perfluorooctane sulfonate ng/L 370 70 33 160 [P] 170 [P] 100 [P]
Perfluorooctanoic acid ng/L 370 70 350 [P] 200 [P] 200 [P] 470 [PG]

Table E-2. Site 84 PFAS Data Presentation
Savanna Army Depot Activity, Savanna, lllinois

MW-84PFAS-01 MW-84PFAS-02 MW-84PFAS-03

GW LDOS01 LDOS01 LDOS01
Sample Type Screening | Project Action Limit [P] WELL WELL WELL
Depth (ft.) Lewel [G] 0] 0] 0]
Parameter Sample Date 10/03/2018 10/03/2018 10/02/2018

PFAs
Perfluorobutanesulfonic acid ng/L N/A 400000 0.62J 110 44
Perfluoroheptanoic acid ng/L N/A N/A 13U 22 4.9
Perfluorohexanesulfonic acid ng/L N/A N/A 13U 390 1000 J
Perfluorononanoic acid ng/L N/A N/A 1.3U 14U 1900 J
Perfluorooctane sulfonate ng/L 370 70 27U 120 [P] 530 J [PG]
Perfluorooctanoic acid ng/L 370 70 1.3U 13 160 [P]
Notes

J = Estimated concentration.
U = Chemical not detected above the laboratory detection limit.

The Project Action Limits are based on the USEPA LHA for groundwater drinking water advisory, as updated in 2016. When both
PFOS and PFOA are detected in water, the combined concentrations of PFOS and PFOA should be compared to the 70-ng/L LHA.

The groundwater project action limit for PFBS (400,000 ng/L) is the resident risk-based screening level for tap water from the
November 2017 USEPA RSL table (with HQ = 1).

The groundwater screening level of 370 ng/L was referenced in the Army Guidance for Addressing Releases of PFAS (Department
of the Army 2018). This screening level does not apply to the combined concentrations of PFOS and PFOA.

Bold values denote detected concentrations.

[P] = Concentration exceeds the USEPA LHA.

[G] = Concentration exceeds the Groundwater Screening Level.

[PG] = Concentration exceeds both the USEPA LHA and the Groundwater Screening Level.
N/A = No PAL available.

E-1



Table E-3. PFAS Potable Water Data Presentation
Savanna Army Depot Activity, Savanna, lllinois

Location ID ’ Sample ID ‘ SaD?t';Ie Method ‘ CAS# ‘ Parameter ‘ Result ‘ Qualifier | Units
MW-67PFAS-03 |LDOSFB01 | 9/5/2018 | USEPA 537 |375-95-1 |Perfluorononanoic acid 15 U ng/L
MW-67PFAS-03 |LDOSFBO1 | 9/5/2018 | USEPA 537 |1763-23-1 | Perfluorooctane sulfonate 3 U ng/L
MW-67PFAS-03 |LDOSFBO1 | 9/5/2018 | USEPA 537 |335-67-1 |Perfluorooctanoic acid 15 U ng/L
MW-67PFAS-03 |LDOSFBO01 | 9/5/2018 | USEPA 537 |375-73-5 |Perfluorobutanesulfonic acid 1 U ng/L
MW-67PFAS-03 |LDOSFBO01 | 9/5/2018 | USEPA 537 |375-85-9 | Perfluoroheptanoic acid 15 U ng/L
MW-67PFAS-03 |LDOSFBO01 | 9/5/2018 | USEPA 537 |355-46-4 |Perfluorohexanesulfonic acid 1 U ng/L

E-2
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4. The discussion of analytical data and data quality in both Section 4 (Laboratory Chemical
Analysis Program and Quality Assurance Summary) and Appendix D (Data Quality
Assessment) of the SI Report is insufficiently detailed. Examples of insufficient information
include, but are not limited to:

a) Section 4.6.5 (Completeness) states that “Completeness measures the amount of valid
data obtained from the laboratory analysis process and sampling” and Section 4.6.7
(Data Usability Assessment) indicates that 100 percent (%) of the data are complete
and usable. However, the Addendum 2 Uniform Federal Policy Quality Assurance
Project Plan, Site Inspection at SVAD-067 and SVAD-084, Savanna Army Depot
Activity, dated August 2018 (the Addendum 2 QAPP) indicates that completeness is
calculated based on the number of data points that are not rejected compared to the
total number of data points planned. The SI report should clarify how completeness
was calculated.

b) Section 4 and Appendix D indicate that some data were qualified based on quality
control (QC) exceedances; however, the SI Report does not provide the QC sample
results along with the QC acceptance criteria in order to show the extent of the
exceedances.

c) Itisunclear if the split sample analyzed by Eurofins-Lancaster was validated by
Leidos and/or EcoChem. The SI Report should specify which sample data was
validated by Leidos and which sample data was validated by EcoChem. If the split
sample data was not validated, the SI Report should discuss why the split sample data
was not validated.

d) The SIReport does not include the laboratory analytical data packages, and therefore,
statements about data usability cannot be verified.

¢) Appendix D includes the EcoChem Data Validation Report as Attachment A;
however, it is unclear why data validation reports from Leidos have not been
provided.

Revise the SI Report to provide a clear and complete discussion of the analytical data and
data quality.

5. Section 4 (Laboratory Chemical Analysis Program and Quality Assurance Summary) and
Appendix D (Data Quality Assessment) of the SI Report both indicate that the October 1999
version of the National Functional Guidelines for Organic Data Review (NFGs) was used to
validate the data; however, NFGs have been updated several times since 1999, and it is
unclear why a more recent version was not used for data validation. Ensure the appropriate
version of the NFGs was used to validate the data and revise the S1 Report to discuss why a
more recent version was not used.

6. Results are mconsistently presented throughout the SI Report. For example, Appendix E
(Data Presentation Tables), Table E-2 (Site 84 PFAS Data Presentation) lists the
Perfluorononanoic acid (PFNA) concentration in sample MW-84PFAS-03 LDOSO01 as 1,900
nanograms per liter (ng/L), but Qualified Data Summary Table in Appendix B of the
EcoChem Data Validation Report (Attachment A of Appendix D) lists the PENA result as
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5. Section 2.5, Surface Water Hydrology, Page 2-4: The text states, “No surface water
features are located on SVAD-067 or SVAD-084.” However, Section 5.1 (Site History)
states that one of the site features at SVAD-067 included an outfall area used to drain water
associated with the waste oil tank, metal trays to support fire training exercises, and
aboveground storage tanks. As a result, it is unclear why this outfall area was not
investigated as part of the SI. Revise the SI to identify and discuss all potential low-lying
arcas where PFAS potentially migrated to and demionstrate that these areas were adequately
characterized during the S activities.

6. Section 2.6.1, Geology/Hydrogeology at SVAD-067, Page 2-5; Figure 2-2, Lower Post
Area Groundwater Elevation Normal Flow Conditions — July 1999, Page 2-6; Figure 2-
3, Lower Post Area Groundwater Elevation Reversed Flow Conditions — June 2000,
Page 2-7; and, Section 2.6.2, Geology/Hydrogeology at SVAD-084, Page 2-8: The
groundwater flow maps referenced in Sections 2.6.1 and 2.6.2 niay not be representative of
current groundwater flow conditions. Figures 2-2 and 2-3 indicate that July 1999 and June
2000 groundwater elevation data were used to determine groundwater flow directions,
respectively. However, Worksheet #13a (Secondary Data Uses and Limitations) of the Final
Addendum 2 Uniform Federal Policy Quality Assurance Project Plan, Site Inspection at
SVAD-067 and SVAD-084, dated August 2018 (the Final UFP-QAPP) indicates that
information in the Final Remedial Investigation Report for the Lower Post, dated October
2004 (the 2004 Lower Post RI Report) and the Remedial Investigation Report for Sites 46,
76CS, 84, and 184, dated December 2007 (the 2007 RI Report) were to be used to determine
geology, hydrogeology, and groundwater flow directions. Revise the SI to address this
discrepancy.

7. Section 3.1, Field Investigation Activities, Page 3-1; Figure 5-1, SVAD-067 Fire
Training Area, Page 5-2; and, Figure 6-1, SVAD-084 Scrap Wood Open Burn Area,
Page 6-2: The location description of the groundwater monitoring wells installed, and
groundwater samples collected is inconsistent with the Figure depiction. The text in this
section states that the groundwater samples were collected at and downgradient from SVAD-
067 and SVAD-084. However, Figures 5-1 and 6-1 show the groundwater monitoring well
locations as being within each site. Revise the Sl {o state that the groundwater samples were
collected from groundwater monitoring wells located within SVAD-067 and SVAD-084.

8. Section 3.2.1.1, Visual Inspections, Page 3-2: Section 3.2.1.1 states, “A visual inspection
was conducted at the SVAD-067 and SVAD-084 areas prior to initiating drilling activities
for monitoring well installation.” However, documentation of the visual inspections is not
provided and/or referenced in the SI. Revise the SI to include an appendix of the visual
inspection documentation (notes, photographs, identified surface water drainage patterns,
etc.).

9. Section 3.2.14, Groundwater Monitoring Well Installation, Page 3-3: The text states,
“The potable water used for hydration and decontamination activities was sampled during the
event.” However, analytical results for the potable water are not included in the SI. Revise
the SI to include the results of the potable water sample.






16. Appendix A, SVDA Drinking Water PFAS Data: According to Appendix A (PDF Page
61 0f 120), the field blank sample collected on September 26, 2016 (NLS 1D: 948929) was
not analyzed for PFAS; however, the SI does not discuss why the field blank sample was not
analyzed for PFAS. Revise the SI to clarify why the field blank sample collected on
September 26, 2016 (NLS ID: 948929) was not analyzed for PFAS.

17. Appendix D, Data Quality Assessment, Section D.4.2, Data Verification/Data Validation
Comparison, Page D-5: The first and last sentences in the first paragraph of this section
state that Table D-4 provides a comparison of data qualifiers applied by Leidos and the third-
part validator; however, this information is provided in Table D-5. Revise Section D.4.2 to
reference the correct table.

18. Appendix D, Data Quality Assessment, Tables D-1 through D-5, Pages D-7 to D-9:
Tables D-1 through D-5 in Appendix D are incomplete. The tables do not clarify if the
information provided in each table is for the primary sample or the split sample. In addition,
Section D-2 of Appendix D states that “All data validation qualifiers applied to the data are
presented in Table D-2.” However, Tables D-3, D-4 and D-5 include qualified data that is
not listed in Table D-2; and further, Table D-5 includes qualifier letter and number codes that
are not defined in the table or discussed in the Appendix D text. For example, “DNR” is
listed as a validation qualifier in Table D-5, but the “Overall Assessment” section in
Attachment A (EcoChem Data Validation Report) of Appendix D states, “Data flagged DNR
should not be used. All other data, as reported, are acceptable for use.” Finally, the column
headings in Table D-5 need clarification. The difference between “Parent Qualifier,”
“Validation Qualifier,” and “Duplicate Qualifier” is unclear, and the table does not specify if
the qualifiers listed were applied by Leidos or EcoChem. Revise Tables D-1 through D-5 to
provide complete information.

19. Appendix E, Data Presentation Tables, Page E-1: Tables E-1 (Site 67 PFAS Data
Presentation) and E-2 (Site 84 PFAS Data Presentation) present results that are shaded pink
with a [P] code and results that are shaded orange with a [PG] code, but these colors and
codes are not defined. Revise Appendix E to define the pink and orange shading and [P] and
[PG] codes, and ensure their significance is discussed in the SI Report.

Comments from EPA Federal Facilities Restoration and Reuse Office
1. The scope of the SI should be expanded to consider other potential sources of PFAS in the
environment (including PFAS beyond PFOA and PFOS) or a rationale should be provided as

to why the scope was limited to AFFF areas and these two PFAS.

2. A Conceptual Site Model (CSM) would help to provide context for the interpretation of the
results from the sampling. EPA recommends that a CSM be included in with this report.

3. Please add a discussion of any drinking water wells that may be located near the base
boundary. Please include justification for not sampling these wells. Also, please discuss how






USEPA Review of the Site Inspection Report for Per- and Polyalkyl Substances at SVAD-067 — Fire

Training Area and SVAD-084 — Scrap Wood Open Burn Area, Draft Final, Revision 1, Savanna
Army Depot Activity, Savanna, lllinois, October 2019

Comments: January 15, 2020
Responses: January 25, 2021

USEPA Region 5 Comments
GENERAL COMMENTS

1.

According to Section 7 (Summary and Conclusions), no additional action for PFAS in groundwater at
SVAD-067 and SVAD-084 is required at this time because the “the six UCMR3 [Third Unregulated
Contaminant Monitoring Rule] PFAS compounds were analyzed for and not detected” at the SVDA
Lower Post drinking water on September 26, 2016 and “does not pose an imminent and substantial
endangerment.” However, it is unknown if land use controls (LUCs) are in place to prevent future
exposure to the PFAS contamination. Clarify whether appropriate LUCs are in place to prevent future
exposure to PFAS in groundwater at SVAD-067 and SVAD-084.

Response: LUCs are not currently in place to prevent future exposure to PFAS in groundwater at
SVAD-067 or SVAD-084.

According to Section 7 (Summary and Conclusions), analysis of the SVDA Lower Post drinking water
was conducted in September 26, 2016 using an outdated analytical method. As such, it is unclear if the
SVDA Lower Post drinking water has been re-sampled using EPA Method 537.1 to substantiate that
an imminent and substantial endangerment does not exist. Further, it is unclear if outfalls and/or seeps
along the Mississippi River were evaluated to determine if PFAS contamination at SVDA is
contributing to potential drinking water sources/ambient waters. Per the EPA’s Per- and
Polyfluoroalkyl Substances (PFAS) Action Plan, EPA 823R18004, dated February 2019 (the EPA
PFAS Action Plan), one of the long-term actions identified as a stakeholder concern is the reduction of
PFAS releases into ambient waters and sources of drinking water. Clarify if the SVDA Lower Post
drinking water has been re-sampled using EPA Method 537.1 to substantiate that an imminent and
substantial endangerment does not exist. In addition, revise the Sl to clarify if outfalls and/or seeps
along the Mississippi River were evaluated to determine that PFAS contamination at SVDA is not
contributing to potential drinking water sources/ambient waters.

Response: The SVDA drinking water was sampled in 2016 using the appropriate method for sampling
PFAS at the time. The intent of the SI sampling was to determine the presence/absence of PFAS
constituents at SVAD-067 and SVAD-084. Samples from outfalls and/or seeps along the Mississippi
River were not required to meet project DQOs.

The SI does not discuss or evaluate the potential for contribution of PFAS contamination from
upgradient sources at SVAD-067. Although the objective of the SI was to determine the presence or
absence of PFAS in groundwater at SVAD-067 and SVAD-084, Section 5.2 (SI Sampling and Results)
concludes that PFAS contamination upgradient of SVAD-067 is due to reversing groundwater flow
conditions. However, upgradient sources of PFAS contamination at SVAD-067, SVAD-084, and
adjacent upgradient sites are not provided in the SI. As a result, it is unknown if such potential
upgradient PFAS sources exist. Revise the SI to provide information to substantiate the claim that
upgradient PFAS contamination at SVAD-067 is due to reversing groundwater flow conditions and not
to other potential upgradient PFAS sources.

Response: Based on the historical records review conducted as part of the SVDA Environmental
Baseline Survey and interviews with former SVDA employees conducted as part of the PFAS SI
activities, no suspected PFAS sources are upgradient of or adjacent to SVAD-067 and SVAD-084. The



historical records review and interviews did not reveal how the AFFF was stored or dispensed at

SVDA.

The discussion of analytical data and data quality in both Section 4 (Laboratory Chemical Analysis
Program and Quality Assurance Summary) and Appendix D (Data Quality Assessment) of the SI
Report is insufficiently detailed. Examples of insufficient information include, but are not limited to:

a)

b)

d)

Section 4.6.5 (Completeness) states that “Completeness measures the amount of valid data
obtained from the laboratory analysis process and sampling” and Section 4.6.7 (Data Usability
Assessment) indicates that 100 percent (%) of the data are complete and usable. However, the
Addendum 2 Uniform Federal Policy Quality Assurance Project Plan, Site Inspection at
SVAD-067 and SVAD-084, Savanna Army Depot Activity, dated August 2018 (the Addendum
2 QAPP) indicates that completeness is calculated based on the number of data points that are
not rejected compared to the total number of data points planned. The SI report should clarify
how completeness was calculated.

Response: Section 4.6.7 was revised as follows:

“No data points were rejected during the data validation process. As a result, data
completeness was excellent at 100 percent complete. Seventy-eight of the planned 78 data
points are considered fully usable for decision making. Three results were qualified as
nondetect (U) due to continuing calibration blank contamination, and three results were
qualified as estimated (J) due to IS area counts that were slightly above (7 percent) the UCL.”

Section 4 and Appendix D indicate that some data were qualified based on quality control (QC)
exceedances; however, the SI Report does not provide the QC sample results along with the
QC acceptance criteria in order to show the extent of the exceedances.

Response: The only QC exceedances found in the PFAS data are provided in the response
above and are now included in Section 4.6.7. No changes were made to the documents.

It is unclear if the split sample analyzed by Eurofins-Lancaster was validated by Leidos and/or
EcoChem. The SI Report should specify which sample data was validated by Leidos and which
sample data was validated by EcoChem. If the split sample data was not validated, the SI Report
should discuss why the split sample data was not validated.

Response: The QA split sample is generally analyzed by a USACE-selected QA laboratory
with results reported directly to USACE. For this project, Leidos was assisting USACE with
the contracting of the QA laboratory. The data generated from this QA sample were not
included in the Sl data evaluations, and the results for the sample will not be used in decision
making; therefore, the results did not require data validation. However, it should be noted that
the split results were in excellent agreement, as shown in Table D-4. No changes to the
documents were made.

The SI Report does not include the laboratory analytical data packages, and therefore,
statements about data usability cannot be verified.

Response: Section 4 and Appendix D of the SI Report provide an accurate summary of all QA
measures reviewed to determine data usability. In instances where QC criteria were not met,
these deficiencies were noted in detail and any impact on data usability was discussed. The
laboratory analytical data packages total more than 4,800 pages and it is not practical to
include them in the SI Report. No changes to the documents were made.

Appendix D includes the EcoChem Data Validation Report as Attachment A; however, it is
unclear why data validation reports from Leidos have not been provided.



Response: Appendix D includes the EcoChem Data Validation Report, which is a summary of
their validation. Appendix D is a summary of Leidos’ validation. No changes to the documents
were made.

Revise the SI Report to provide a clear and complete discussion of the analytical data and data quality.

Response: Appendix D includes the EcoChem Data Validation Report, which is a summary of their
validation. Appendix D is a summary of Leidos’ validation and provides a clear and complete
discussion of the analytical data and data quality.

5. Section 4 (Laboratory Chemical Analysis Program and Quality Assurance Summary) and Appendix D
(Data Quality Assessment) of the SI Report both indicate that the October 1999 version of the National
Functional Guidelines for Organic Data Review (NFGs) was used to validate the data; however, NFGs
have been updated several times since 1999, and it is unclear why a more recent version was not used
for data validation. Ensure the appropriate version of the NFGs was used to validate the data and revise
the SI Report to discuss why a more recent version was not used.

Response: National Functional Guidelines are written for USEPA Contract Laboratory Program
(CLP) analysis, and the 1999 version is more applicable to most USEPA and SW-846 methods than the
more recent updates. It is common for data validation to reference the 1999 version when validating
non-CLP data.

6. Results are inconsistently presented throughout the SI Report. For example, Appendix E (Data
Presentation Tables), Table E-2 (Site 84 PFAS Data Presentation) lists the Perfluorononanoic acid
(PFNA) concentration in sample MW-84PFAS-03 LDOSO01 as 1,900 nanograms per liter (ng/L), but
Qualified Data Summary Table in Appendix B of the EcoChem Data Validation Report (Attachment
A of Appendix D) lists the PFNA result as 1,700 ng/L. As a second example, Table E-1 (Site 67 PFAS
Data Presentation) lists the Perfluorohexanesulfonic acid (PFHxS) concentration in sample
MW-67PFAS-03 LDOSO1 as 440 ng/L, but the Qualified Data Summary Table in Appendix B of the
EcoChem Data Validation Report lists the PFHXS result as 430 ng/L. As a third example, Table D-5
(Third Party Data Validation) in Appendix D (Data Quality Assessment) lists two different results for
the compounds in sample MW-84PFAS-03 LDOSO01, which are not always the same as the results
listed in the Qualified Data Summary Table in Appendix B of the EcoChem Data Validation Report or
Appendix E (e.g., Table D-5 has PFHxS results in sample MW-84PFAS-03 LDOSO01 as 850 ng/L and
1,000 ng/L, but the EcoChem Data Validation Report lists the PFHxXS result as 850 ng/L, and Table E-2
lists the PFHxXS result as 1,000 ng/L). Revise the SI Report to ensure that the correct results are
presented for all samples collected.

Response: See response to USEPA Specific Comment #18 for clarification and document revisions
regarding this comment. The above examples are values provided in the EcoChem Data Validation
Report. In some instances, Leidos used professional judgment and chose the higher result when two
equally valid results from different dilutions were available. When no difference in data quality exists,
the more conservative approach is to use the higher result for decision making.

SPECIFIC COMMENTS

1. Section 1, Introduction, Page 1-1: The text indicates that aqueous film-forming foam (AFFF)
contained various PFAS, and the objective of the SI was to determine the presence or absence of
perfluorooctane sulfonate (PFOS) or perfluorooctanoic acid (PFOA) in groundwater at SVAD-067 and
SVAD-084. However, the Army PFAS Guidance does not limit PFAS SI sample analytical to only
PFOA and PFOS. Revise the SI to discuss why the presence or absence of comprehensive PFAS were
not an objective of this SI.

Response: Prior to conducting the PA/SI, stakeholder discussions concluded that the PA/SI would focus
on determining the presence/absence of PFOS and PFOA given that the USEPA health advisory levels



were for these two constituents and that neither USEPA nor IEPA had established screening criteria
for any of the other PFAS constituents at the time. SVAD-067 and SVAD-084 samples were analyzed
for the six PFAS listed in the SDWA UCMRS3. The SI Report was revised to present the results of these
analytes.

Section 1, Introduction, Page 1-4: The text describes the rationale for investigation of PFAS in
groundwater at SVAD-067 and SVAD-084 but does not clarify that PFAS-based AFFF was invented
in 1966 or that the use of military standard (MILSPEC) AFFF containing PFAS started in December
1969. As a result, although the sites were used for fire training activities, AFFF containing PFASs were
unlikely to have been used on the sites until after 1966. Revise Section 1 to clarify that AFFF containing
PFAS were unlikely to have been used on the sites until after 1966.

Response: Section 1 was amended with the following text: “Based on the timeline for development of
AFFF, AFFF-containing PFAS was unlikely to have been used until after 1966.”

Section 1.3, Fire Training Activities at SVAD-067 and SVAD-084, Page 1-5: Section 1.3 does not
discuss how AFFF was dispensed. For example, it is unclear if AFFF was dispensed from trucks using
hoses and nozzles. If trucks, hoses, and nozzles were used, it is unclear where the equipment was
washed and dried. This is of note given that AFFF would drip off the equipment on wash and drying
racks. Further, if trucks were used, it is unclear where they were filled, where the AFFF was stored
prior to filling, etc, and whether accidental spills and releases during transport occurred. Revise the SI
to discuss all aspects of AFFF use and storage at SVAD-064 and SVAD-087.

Response: The historical records review conducted as part of the SVDA Environmental Baseline
Survey and interviews with former SVDA employees conducted as part of the PFAS Sl activities did not
reveal how the AFFF was stored or dispensed.

Section 1.4, Regulatory Overview and Project Action Limits, Page 1-6: The SI text states,
“Currently, no legally enforceable Federal standards, such as maximum contaminant levels (MCLs),
exist for PFAS in water. However, under SDWA, USEPA issued a series of Health Advisories (HAs)
for PFOS and PFOA, including the most recent in May 2016.” The EPA PFAS Action Plan also outlines
these HAs and includes additional information regarding future PFAS regulation. Revise Section 1.4
to discuss the EPA PFAS Action Plan.

Response: Section 1.4 was amended with the following text:

“USEPA issued the PFAS Action Plan in February 2019. The PFAS Action Plan is the first multi-
media, multi-program, national research, management, and risk communication plan to address PFAS
and outlines the tools USEPA is developing to address PFAS in drinking water, identify and clean up
PFAS contamination, expand monitoring of PFAS manufacturing, increase PFAS scientific research,
and promote effective enforcement tools.”

Section 2.5, Surface Water Hydrology, Page 2-4: The text states, “No surface water features are
located on SVAD-067 or SVAD-084.” However, Section 5.1 (Site History) states that one of the site
features at SVAD-067 included an outfall area used to drain water associated with the waste oil tank,
metal trays to support fire training exercises, and aboveground storage tanks. As a result, it is unclear
why this outfall area was not investigated as part of the SI. Revise the SI to identify and discuss all
potential low-lying areas where PFAS potentially migrated to and demonstrate that these areas were
adequately characterized during the SI activities.

Response: Section 5.1 text was clarified to indicate that the drain water from the waste oil tank was
not discharged to a surface water body, but to the ground surface. The sentence was modified as shown
below:

“Other site features included the eutfal area used-te where drainr-water associated with the waste oil
tank was discharged to the ground surface, aboveground metal trays...”

4



Monitoring well MW-67PFAS-03 was placed in the vicinity of the discharge point and downgradient
from the waste oil tank, metal trays to support fire training exercises, and the aboveground storage
tanks.

Section 2.6.1, Geology/Hydrogeology at SVAD-067, Page 2-5; Figure 2-2, Lower Post Area
Groundwater Elevation Normal Flow Conditions — July 1999, Page 2-6; Figure 2-3, Lower Post
Area Groundwater Elevation Reversed Flow Conditions — June 2000, Page 2-7; and, Section 2.6.2,
Geology/Hydrogeology at SVAD-084, Page 2-8: The groundwater flow maps referenced in Sections
2.6.1 and 2.6.2 may not be representative of current groundwater flow conditions. Figures 2-2 and 2-3
indicate that July 1999 and June 2000 groundwater elevation data were used to determine groundwater
flow directions, respectively. However, Worksheet #13a (Secondary Data Uses and Limitations) of the
Final Addendum 2 Uniform Federal Policy Quality Assurance Project Plan, Site Inspection at SVAD-
067 and SVAD-084, dated August 2018 (the Final UFP-QAPP) indicates that information in the Final
Remedial Investigation Report for the Lower Post, dated October 2004 (the 2004 Lower Post RI Report)
and the Remedial Investigation Report for Sites 46, 76CS, 84, and 184, dated December 2007 (the 2007
RI Report) were to be used to determine geology, hydrogeology, and groundwater flow directions.
Revise the SI to address this discrepancy.

Response: Information from the final Remedial Investigation Report for the Lower Post and the
Remedial Investigation Report for Sites 46, 76CS, 84, and 184 were used in the site-specific
geology/hydrogeology sections of the SI. However, in addition to the RI data, the extensive Installation-
wide continuous groundwater monitoring data that were collected over a 27-month period as well as
the groundwater data collected during the 2018 Sl also were included in the geology/hydrogeology
analysis. The Installation-wide data have been used frequently for groundwater investigations at
SVDA. Reference to these data was inadvertently omitted in UFP-QAPP Worksheet #13a.

Section 3.1, Field Investigation Activities, Page 3-1; Figure 5-1, SVAD-067 Fire Training Area,
Page 5-2; and, Figure 6-1, SVAD-084 Scrap Wood Open Burn Area, Page 6-2: The location
description of the groundwater monitoring wells installed, and groundwater samples collected is
inconsistent with the Figure depiction. The text in this section states that the groundwater samples were
collected at and downgradient from SVAD-067 and SVAD-084. However, Figures 5-1 and 6-1 show
the groundwater monitoring well locations as being within each site. Revise the SI to state that the
groundwater samples were collected from groundwater monitoring wells located within SVAD-067
and SVAD-084.

Response: The text was clarified to convey that the groundwater samples were collected at and
downgradient from the source areas at SVAD-067 and SVAD-084.

Section 3.2.1.1, Visual Inspections, Page 3-2: Section 3.2.1.1 states, “A visual inspection was
conducted at the SVAD-067 and SVAD-084 areas prior to initiating drilling activities for monitoring
well installation.” However, documentation of the visual inspections is not provided and/or referenced
in the SI. Revise the SI to include an appendix of the visual inspection documentation (notes,
photographs, identified surface water drainage patterns, etc.).

Response: The visual inspection was conducted prior to drilling activities to ensure the proposed
sample locations did not require adjustment due to field conditions (e.g., topography). The sample
locations did not require modifications. Field notes from the well installations and sampling were
included in Appendix B.

Section 3.2.1.4, Groundwater Monitoring Well Installation, Page 3-3: The text states, “The potable
water used for hydration and decontamination activities was sampled during the event.” However,
analytical results for the potable water are not included in the SI. Revise the SI to include the results of
the potable water sample.

Response: The potable water sample results were added to Appendix E.
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10.

11.

12.

13.

14.

Section 3.5, Disposition of Field Investigation-Derived Waste, Page 3-7: The text states, “Veolia
advised Leidos to analyze for suspected contaminants based on site history and previous
investigations.” However, the SI does not indicate whether the investigation-derived waste (IDW) was
analyzed for PFAS. Revise the SI to include PFAS results for IDW samples, if available. If PFAS was
not analyzed, discuss how proper IDW disposal was achieved without such analyses.

Response: The PFAS sample results from the investigation were provided to Veolia. The waste hauler
deemed the data were adequate at the time for determining the proper method for IDW disposal.

Section 4.1.2, Laboratory Sample Receipt, Page 4-1: This section states that “All insufficiencies
and/or discrepancies were reported immediately to the Laboratory Project Manager, who notified
Leidos within 24 hours to determine if resampling was required.” However, it is unclear what those
insufficiencies and/or discrepancies were and if resampling was required. Revise Section 4.1.2 to
discuss all sample receipt insufficiencies and/or discrepancies and whether resampling was required.

Response: Section 4.1.2 was revised as follows:

“All samples received by the Laboratory Sample Custodian or designee were checked for proper
preservation (e.g., pH, temperature of coolant blank above 2°C or below 6°C); integrity (e.g., leaking,
broken bottles); and proper, complete, and accurate documentation and ID of the samples. The
temperature of the coolant blank was noted. No insufficiencies and/or discrepancies were noted.”

Section 4.5.4, Third-Party Data Validation, Page 4-4: The first sentence in the second paragraph
states that Table D-4 in Appendix D (Data Quality Assessment) provides a comparison of data
qualifiers applied by Leidos and the third-part validator; however, this information is provided in
Appendix D, Table D-5. Revise Section 4.5.4 to reference the correct table in Appendix D.

Response: The sentence was revised as suggested.

Section 4.6.1, Precision, Page 4-5 and Appendix D, Section D.3, Field Quality Control Assessment,
Page D-4: Sections 4.6.1 and D.3 indicate that the acceptance limit for field duplicate samples is a
maximum relative percent difference (RPD) of 50%; however, the Addendum 2 QAPP indicates that
the field duplicate acceptance criteria for aqueous samples is RPD < 30%. Revise the SI Report to
reflect the correct acceptance limit for field duplicate samples and discuss any field duplicate
exceedances based on the corrected acceptance limit.

Response: The S| Report was revised to reflect the correct acceptance limit for field duplicate samples
and exceedances were discussed, as suggested in Appendix D. Note: Although the RPD did exceed 30
percent for perfluorononanoic acid, the results in the primary and field duplicate sample were less than
five times the sample-specific LOQ, in which case the absolute difference between the results is allowed
to be within three times the sample-specific LOQ. In this case, the sample-specific LOQ was 1.8 ng/L
and the difference was only 0.51 ng/L.

Figure 5-1, SVAD-067 Fire Training Area, Page 5-2; Figure 5-2, SVAD-067 Fire Training Area
Analytical Results, Page 5-4; Figure 6-1, SVAD-084 Scrap Wood Open Burn Area, Page 6-2; and,
Figure 6-2, SVAD-084, Scrap Wood Open Burn Area Analytical Results, Page 6-3: The SI site-
specific figures for each of the sites assessed do not display the location of all relevant current and
historical site features discussed in Sections 5.1 (Site History) and 6.1 (Site History) (e.g., outfall areas,
storage tanks, etc.). Revise the site-specific figures to include relevant site features for sites SVAD-067
and SVAD-084.

Response: Additional site features were added to site-specific figures for SVAD-067, as requested. The
relevant site feature for SVAD-084 is the location of the burn pile. The burn pile location is identified
on the figures for SVAD-084.



15.

16.

17.

18.

Section 6.1, Site History, Page 6-1; Figure 6-1, SVAD-084 Scrap Wood Open Burn Area, Page 6-
2; and, Figure 6-2, SVAD-084, Scrap Wood Open Burn Area Analytical Results, Page 6-3: Based
on Figures 6-1 and 6-2, MW-84PFAS-02 was advanced in the “IRA Actual Remediation Area”;
however, it is unclear how advancement of a monitoring well within a previously excavated area is
appropriate to investigate site conditions and a source area. This is of note given that Section 6.1
indicates that “approximately 3,232 tons of nonhazardous soil and debris were excavated and disposed
of offsite.” As such, the analytical results from MW-84PFAS-02 may be under-representing the site
conditions and the source area. Revise the SI to clarify how advancement of a monitoring well within
a previously excavated area is appropriate to investigate site conditions and a source area.

Response: The SVAD-084 open burning activities ended circa 2000 after at least 20 years of use as a
fire training area. The interim removal action was conducted in 2016. PFAS compounds are known to
be extremely mobile in the environment, and it is reasonable that substantial migration of
contamination had occurred during 35 years since fire training was initiated at the site. In addition,
the depth to groundwater at this site is approximately 45 feet BLS. The interim removal action was
limited to the top 1.5 feet of soil and was unlikely successful at removing all PFAS contamination in
soil.

Appendix A, SVDA Drinking Water PFAS Data: According to Appendix A (PDF Page 61 of 120),
the field blank sample collected on September 26, 2016 (NLS ID: 948929) was not analyzed for PFAS;
however, the SI does not discuss why the field blank sample was not analyzed for PFAS. Revise the SI
to clarify why the field blank sample collected on September 26, 2016 (NLS ID: 948929) was not
analyzed for PFAS.

Response: The 2016 drinking water sampling was conducted by the Army to fulfill UCMR3 sampling
requirements. The quality control data from 2016 do not impact the 2018 SI.

Appendix D, Data Quality Assessment, Section D.4.2, Data Verification/Data Validation
Comparison, Page D-5: The first and last sentences in the first paragraph of this section state that
Table D-4 provides a comparison of data qualifiers applied by Leidos and the third-part validator;
however, this information is provided in Table D-5. Revise Section D.4.2 to reference the correct table.

Response: Section D.4.2 was revised to refer to Table D-5, as suggested.

Appendix D, Data Quality Assessment, Tables D-1 through D-5, Pages D-7 to D-9: Tables D-1
through D-5 in Appendix D are incomplete. The tables do not clarify if the information provided in
each table is for the primary sample or the split sample. In addition, Section D-2 of Appendix D states
that “All data validation qualifiers applied to the data are presented in Table D-2.” However,
Tables D-3, D-4 and D-5 include qualified data that is not listed in Table D-2; and further, Table D-5
includes qualifier letter and number codes that are not defined in the table or discussed in the
Appendix D text. For example, “DNR” is listed as a validation qualifier in Table D-5, but the “Overall
Assessment” section in Attachment A (EcoChem Data Validation Report) of Appendix D states, “Data
flagged DNR should not be used. All other data, as reported, are acceptable for use.” Finally, the column
headings in Table D-5 need clarification. The difference between “Parent Qualifier,” “Validation
Qualifier,” and “Duplicate Qualifier” is unclear, and the table does not specify if the qualifiers listed
were applied by Leidos or EcoChem. Revise Tables D-1 through D-5 to provide complete information.

Response: The split sample was collected and analyzed solely for the purpose of determining how well
the results agreed with the primary laboratory and did not undergo data validation. As shown in
Table D-4, the comparison between the primary laboratory results and the QA laboratory results was
very good, indicating acceptable agreement. Sections D.2 and D.3.1 were revised to clarify that only
the results from the primary laboratory were validated and the QA split sample was not validated.

The title of Table D-2 was revised to Leidos Applied Data Validation Qualifiers. Section D.2 states the
following: ““All data validation qualifiers applied to the data are presented in Table D-2.” This sentence
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19.

was revised to state: “All data validation qualifiers that resulted from the Leidos data validation
process are presented in Table D-2.”” In some instances where the third-party validator assigned DNR
to some of the results, Leidos chose to use the result from a different dilution because the other result
was higher and was still within calibration range of the instrument, thus keeping the more conservative
value. Section D.4 was revised to clarify the confusion regarding the third-party data validation
assessment presented in Section D.4. In addition, Table D-5 was revised to show all Leidos-applied
qualifiers and all of the qualifiers applied by the third-party data validator and the corresponding
discussion was revised to include the reason behind not using the third-party data validator’s suggested
use of the data in instances where this occurred.

Appendix E, Data Presentation Tables, Page E-1: Tables E-1 (Site 67 PFAS Data Presentation) and
E-2 (Site 84 PFAS Data Presentation) present results that are shaded pink with a [P] code and results
that are shaded orange with a [PG] code, but these colors and codes are not defined. Revise Appendix E
to define the pink and orange shading and [P] and [PG] codes, and ensure their significance is discussed
in the SI Report.

Response: Appendix E was revised to define the bracketed letters in footnotes for clarity.

Comments from EPA Federal Facilities Restoration and Reuse Office

1.

The scope of the SI should be expanded to consider other potential sources of PFAS in the environment
(including PFAS beyond PFOA and PFOS) or a rationale should be provided as to why the scope was
limited to AFFF areas and these two PFAS.

Response: AFFF has been the predominant source of PFAS chemicals in the environment related to
Army activities. The site history at SVAD-067 and SVAD-084 indicated potential use of AFFF products
at these sites and was confirmed with the interview with the fire chief. The samples collected during the
SI were analyzed for the six UCMR3 PFAS analytes, and the data are provided in Appendix E. PFOS
and PFOA were focused on in the text because the USEPA has established health advisory levels for
those constituents. The text was revised to include data for the six UCMR3 PFAS analytes.

A Conceptual Site Model (CSM) would help to provide context for the interpretation of the results from
the sampling. EPA recommends that a CSM be included in with this report.

Response: A CSM was integrated into the SI Report for each site, as requested.

Please add a discussion of any drinking water wells that may be located near the base boundary. Please
include justification for not sampling these wells. Also, please discuss how seasonal groundwater flow
reversal impacts PFAS groundwater contamination. Describe how groundwater sampling is designed
to account for these changes -

Response: The intent of the SI was to determine the presence/absence of PFAS due to AFFF use at
SVAD-067 and SVAD-084; therefore, sampling drinking water wells at the base boundary was outside
the scope of the investigation.

It is uncertain how seasonal groundwater flow reversal impacts PFAS groundwater contamination
based on data from a single PFAS sampling event. Based on previous investigations of other
contaminants (such as TCE) at SVAD-067, it can be expected that because reverse flow conditions,
also characterized by higher groundwater elevation, occur most commonly in the spring, the highest
contaminant concentrations would occur in the spring. This may be in part because groundwater
concentrations increase when water levels are higher due to possible release of contaminant
concentrations sorbed to soil. The seasonal groundwater flow reversal also may slow plume migration.

Groundwater samples were collected from potential PFAS release areas, as well as upgradient of and
downgradient from the potential source areas. The groundwater sample from the northernmost well at



each site was placed to establish whether the periods of groundwater flow reversal have impacted
groundwater in the typically upgradient direction from the source areas.

According to this report, there are no surface water features located on the study locations and
groundwater is likely entering the Mississippi River. Releases of contaminated groundwater to the
Mississippi River should be further investigated, given the importance of the River as a drinking water
source.

Response: The intent of the SI was to determine the presence/absence of PFAS at SVAD-067 and
SVAD-084 due to AFFF use; therefore, the requested evaluation is outside the scope of this SI.

Please clearly state in Section 4.2 if Method 537 was modified to measure PFAS in groundwater.
Response: The second sentence in Section 4.2 was revised as follows:

“All samples were analyzed for PFAS using modified USEPA Method 537 Version 1.1 (USEPA 2009),
the DoD QSM Version 5.1, and the laboratory SOP during the October 2018 sampling event.”

USEPA Method 537 Version 1.1 (USEPA 2009) is a drinking water method. The method was modified
per DoD QSM Version Table B-15 specifications and the laboratory SOP to accommodate
environmental samples. USEPA reviewed the laboratory SOP and provided comments dated July 26,
2018. All comments were adequately addressed and documented in Army responses dated August 7,
2018.

The Assistant Secretary of Defense recently issued guidance directing PFAS investigators to use a
screening level of 40 parts per trillion for PFOA and PFOS (ASD Memorandum for Assistant
Secretaries of the Army, Navy, Air Force, National Guard Bureau and Defense Logistics Agency,
October 15, 2019). U.S. EPA also recently issued guidance recommending a screening level of 40ng/L
for PFOA and PFOS (“Interim Recommendations to Address Groundwater Contaminated with
Perfluorooctanoic Acid and Perfluorooctanesulfonate, OLEM Directive No. 9283.1-47, December 19,
2019”). The PFOA and PFOS results from the monitoring wells should be re-screened using the
updated screening level.

Response: The draft final revision 1 SI Report for PFAS at SVAD-067 and SVAD-084 was submitted
for USEPA and IEPA review prior to the Assistant Secretary of Defense October 2019 issued guidance
directing PFAS investigators to use a screening level of 40 parts per trillion for PFOA and PFQOS. The
SI Report was updated to screen the PFOS, PFOA, and PFBS results based on this guidance.

Please describe LUCS that may be in place to prevent use of base groundwater. Also, please provide
language that describes how/where in the base master plan PFAS contamination information will be
tracked and stored.

Response: LUCs are not currently in place to prevent future exposure to PFAS in groundwater at
SVAD-067 or SVAD-084. Evaluating LUCs is outside the scope of an Sl. If necessary, LUCs would be
evaluated during an FS.



IEPA Review of the Site Inspection Report for Per- and Polyalkyl Substances at SVAD-067 — Fire
Training Area and SVAD-084 — Scrap Wood Open Burn Area, Draft Final, Revision 1, Savanna
Army Depot Activity, Savanna, Illinois, October 2019

Comments: January 13, 2020
Responses: January 25, 2021

1. Section 1.4, Regulatory Overview and Project Action Limits: Please be advised that Illinois is
preparing a revision to its groundwater quality regulations, including an extensive update to groundwater
quality standards for Class 1 and Class 2 groundwater. Among the likely proposed changes, will be new
Class 1 groundwater quality standards for several PFOS/PFOA compounds, including:

Constituent Proposed Class 1 Standard
(mg/L)

Perfluorobutane Sulfonic Acid (PFBS) 0.14

Perfluorohexane Sulfonic Acid (PFHxS) 0.00014

Perfluorononanoic Acid (PFNA) 0.000021

Perfluorooctanoic Acid (PFOA) 0.000021

Perfluorooctane Sulfonic Acid (PFOS) 0.000014

Combined PFOA + PFOS 0.000021

When these standards are adopted by the Illinois Pollution Control Board, these standards will be
promulgated, enforceable, and of general applicability to groundwaters of the State, and will be applicable
or relevant and appropriate requirements (ARARs) for the sites. Until adopted, these propose standards
are “to be considered” (TBC) for any actions.

Response: Comment noted.

2. Section 3.2.1.3, MEC Avoidance: State what the results of the MEC clearance efforts were; presumably
nothing was found.

Response: Prior to initiating intrusive activities, the SUXOS cleared all proposed boring locations using
a Schonstedt handheld magnetic locator to verify the absence of potential subsurface UXO or other
metallic obstructions. Section 3.2.1.3 was revised to indicate no metallic anomalies were detected at
SVAD-067 and SVAD-084.

3. Section 7, Summary and Conclusions: The conclusion of “no action” is not consistent with the decision
rules in the Final Quality Assurance Project Plan (QAPP, August 2018, Worksheet 11a). The QAPP
indicates that further sampling will occur if the project action limits (PALs) are exceeded. Both sites
demonstrated detections above the PALs; further sampling should occur.

Response: The S| Report was revised to recommend SVAD-067 and SVAD-084 for further investigation.

4. Section 7, Summary and Conclusions: The report states that no action is planned because the
groundwater at these sites is not a source of drinking water and that no exposure is expected at either site
due to the depth of groundwater. The average depth to groundwater at Site 67 is about 16 feet with
groundwater levels as shallow as 4 feet. Groundwater could be encountered at this site during construction
activities; thereby presenting a risk. Regardless, Illinois EPA advises the Army that action pursuant to
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) is required if
there is a potential of current or future risk at a site. This could be the case at Site 67, and the CERCLA
process should be followed to determine extent of contamination, degree of risk associated with such
exposures, and need for remediation for this pathway. Additionally, the CERCLA/NCP requirement to
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define nature and extent of contamination needs to be met, and it appears this was the Army’s original
intent, based on the QAPP.

Moreover, Illinois has primacy over groundwater pursuant to USEPA’s July 29, 1997 endorsement of its
program developed to meet USEPA’s Comprehensive State Groundwater Protection Program
(CSGWPP). When Illinois’ groundwater quality standards are exceeded, Illinois statute (415 ILCS 55
and 415 ILCS 5) and rule (35 Ill. Adm. Code Part 620) require corrective action until the exceedance(s)
are abated. Protection of future beneficial uses of groundwater is a priority of Illinois’ groundwater
program. Active corrective action is to be undertaken for impacted Illinois groundwaters whether or not
they are being actively used.

Additionally, the State’s non-degradation provision of its groundwater regulations (35 Ill. Adm. Code
620.301) prohibits the release of any contaminant that may compromise a potential use of such
groundwater. Since the groundwater at the installation is Class I, ongoing contamination at Site 67 and
84 needs to be addressed.

The State’s non-degradation provisions do not preclude the establishment of a groundwater management
zone (GMZ) to manage such releases, but the requirements for establishing a GMZ would need to be met,
including determining the vertical and horizontal extent of any plumes.

Response: The Sl Report was revised to recommend SVAD-067 and SVAD-084 for further investigation.

Until the above comments are resolved, Illinois EPA does not concur with the Army’s conclusion for no
further action for either site.

Response: Comment noted.
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