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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)1 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. SI Project Action Limits 
Savanna Army Depot Activity, Savanna, Illinois 

Parameter 

Chemical 
Abstract 

Service Number 
Tap Water RSL 

(ng/L) a 

USEPA Health 
Advisoryb 

(ng/L) 
PFOS 1763-23-1 40 70.0c 

PFOA 335-67-1 40 

PFBS 375-73-5 40,000 N/A 

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

 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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 Section 3. Field Investigation Activities and Procedures—This section provides field 
procedures followed during the investigations. 

 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. 

 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. 

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

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

 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, 

Illinois. 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, Iowa; and approximately 150 miles west of Chicago, 
Illinois. 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, Iowa 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, Illinois 

Month 
Maximum Average 
Temperature (°F) 

Minimum Average 
Temperature (°F) 

January 32.5 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: Iowa Environmental Mesonet, Iowa State University 2017 

The average total annual precipitation in Bellevue, Iowa, 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, Iowa 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, Illinois 

Month 

Maximum 
Precipitation  

(in) 

Minimum 
Precipitation 

(in) 

Average 
Precipitation 

(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: Iowa Environmental Mesonet, Iowa 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, Iowa 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 × 10-4 to 1.2 × 10-1 cm/sec with a geometric average hydraulic conductivity of  
1.52 × 10-2 cm/sec (Dames & Moore 1994) and the hydraulic conductivity in the overburden material on 
the Lower Post ranged from 1.6 × 10-4 to 9.4 × 10-2 cm/sec with a geometric average hydraulic conductivity 
of 1.93 × 10-2 cm/sec. 

 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 139.5 to 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 × 10-4 to 9.4 × 10-2 cm/sec with a geometric average 
hydraulic conductivity of 1.93 × 10-2 cm/sec based on 35 slug test results (Dames & Moore 1994). 
Hydraulic conductivity near SVAD-067 ranged from 3.5 × 10-4 to 8.5 × 10-2 cm/sec with a geometric 
average of 2.2 × 10-2 cm/sec. The results of a pumping test conducted west of SVAD-067 indicate 
horizontal aquifer hydraulic conductivity at 1.3 × 10-1 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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 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 SI Water Level Measurements 
Savanna Army Depot Activity, Savanna, Illinois 

Monitoring Well 

TOC 
Elevation 

(ft above msl) 
Screened 
Interval 

October 2018 
Depth to 

Water 
(ft BTOC) 

Groundwater 
Elevation 

(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 Illinois 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.  

 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, Illinois 

Monitoring Well 

Top of Casing 
Elevation 

 (ft above msl) 

Ground 
Elevation 

(ft  above msl) 

Screened 
Interval 
(ft BGS) 

Total Well 
Depth 

(ft BTOC) 

Well 
Diameter 

(in) Casing 
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 PVC 

MW-67PFAS-03 602.81 600.73 14.15-24.20 27.6 2 PVC 

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 
Illinois 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 ½-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—Each 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 I.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 I.D. number. A complete example of 
the format for a typical sample name is as follows:  

Sample I.D. Sample Description 

MW-67PFAS-03-
LDOS01 

Monitoring Well (MW) at SVAD-067 for PFAS investigation (67PFAS) 
sample location number 3, first sample collected by Leidos (LDOS01) 

  
Duplicate and Field QC Blanks—The following QC test and flagging codes were used to identify 

duplicate environmental and field QC blank samples: 

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

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

 “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: 

 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. 

 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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 Samples were placed into re-sealable plastic bags. 

 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 

 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., 5-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. 

4.1 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. 

 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. 

 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. 

 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. 

 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—LCSs 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. 

 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, Illinois 
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 

 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. 

 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 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 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. 

 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.  

 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.  



 

Final SI Report 4-6 February 2021 
SVAD-067 and SVAD-084 
Savanna Army Depot Activity 

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 K01. 

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 F06. 

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. 

 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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 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. 

 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.  

 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.  

 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 [µg/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 SI SAMPLING 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, Illinois 

Location ID 
Sample ID 

Sample Type 
Depth (ft) 

Parameter      Sample Date Units 

Project 
Action 

Limit [P] 
Tap Water 

RSL [T] 

MW-67PFAS-01 
LDOS01 
WELL 
17.62 

10/02/2018 

MW-67PFAS-02 
LDOS01 
WELL 
17.63 

10/02/2018 

MW-67PFAS-02 
LDOS01D 

WELL 
17.63 

10/02/2018 

MW-67PFAS-03 
LDOS01 
WELL 
19.92 

10/02/2018 
PFAS 
Perfluorobutane sulfonate (PFBS) ng/L 400000 40000 3.4  3.1  3.3  6.2 J 
Perfluoroheptanoic acid (PFHpA) ng/L N/A N/A 1.9 U 19  19  16  
Perfluorohexane sulfonate (PFHxS) ng/L N/A N/A 99  52  51  440  
Perfluorononanoic acid (PFNA) ng/L N/A N/A 1.4 J 0.69 J 1.2 J 1.7 J 
Perfluorooctane sulfonate (PFOS) ng/L 70 40 33  160  [P] [T] 170  [P] [T] 100  [P] [T] 
Perfluorooctanoic acid (PFOA) ng/L 70 40 350  [P] 200  [P] [T] 200  [P] [T] 470  [P][T] 
PFOS + PFOA ng/L 70 - 383  [P] 360  [P] 370 [P] 570  [P] 

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

a The 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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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 Illinois Consulting (10/2018)

Tap Water RSL for PFOS (ng/L) 40

Tap Water RSL for PFOA (ng/L) 40

Tap Water RSL for PFBS (ng/L) 40,000

USEPA LHA for PFOS (ng/L) 70

USEPA LHA for PFOA (ng/L) 70

USEPA LHA for PFOS + PFOA (ng/L) 70

Screening Levels

Table Definitions

Constituent exceeds Tap Water RSL 

U = Non-detect
J = Value was estimated

[R]

Constituent exceeds USEPA LHA [L]

Analyte 10/18 
PFBS (ng/L) 3.4

PFHpA (ng/L) 1.9 U

PFHxS (ng/L) 99

PFNA (ng/L) 1.4 J

PFOS (ng/L) 33

PFOA (ng/L) 350 [RL]

PFOS+PFOA (ng/L) 383 [L]

MW-67PFAS-01

Analyte 10/18 10/18 (D)
PFBS (ng/L) 3.1 3.3

PFHpA (ng/L) 19 19

PFHxS (ng/L) 52 51

PFNA (ng/L) 0.69 J 1.2 J

PFOS (ng/L) 160  [RL] 170  [RL]

PFOA (ng/L) 200  [RL] 200  [RL]

PFOS+PFOA (ng/L) 360 [L] 370 [L]

MW-67PFAS-02

Analyte 10/18 
PFBS (ng/L) 6.2 J

PFHpA (ng/L) 16

PFHxS (ng/L) 440

PFNA (ng/L) 1.7 J

PFOS (ng/L) 100  [RL]

PFOA (ng/L) 470  [RL]

PFOS+PFOA (ng/L) 570 [L]

MW-67PFAS-03
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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 
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6.3 SI SAMPLING 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

Tap Water RSL for PFBS (ng/L) 40,000

USEPA LHA for PFOS (ng/L) 70

USEPA LHA for PFOA (ng/L) 70

USEPA LHA for PFOS + PFOA (ng/L) 70

Screening Levels

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 Illinois Consulting (10/2018)

Table Definitions

Constituent exceeds Tap Water RSL 

U = Non-detect
J = Value was estimated

[R]

Constituent exceeds USEPA LHA [L]

Analyte 10/18 
PFBS (ng/L) 0.62 J

PFHpA (ng/L) 1.3 U

PFHxS (ng/L) 1.3 U

PFNA (ng/L) 1.3 U

PFOS (ng/L) 2.7 U

PFOA (ng/L) 1.3 U

PFOS+PFOA (ng/L) 4 U

MW-84PFAS-01

Analyte 10/18 
PFBS (ng/L) 110

PFHpA (ng/L) 22

PFHxS (ng/L) 390

PFNA (ng/L) 1.4 U

PFOS (ng/L) 120 [RL]

PFOA (ng/L) 13

PFOS+PFOA (ng/L) 133 [L]

MW-84PFAS-02

Analyte 10/18 
PFBS (ng/L) 44 [R]

PFHpA (ng/L) 4.9

PFHxS (ng/L) 1000 J

PFNA (ng/L) 1900 J

PFOS (ng/L) 530 J [RL]

PFOA (ng/L) 160 [RL]

PFOS+PFOA (ng/L) 690 [L]

MW-84PFAS-03
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Table 6-1. PFAS Analytical Results at SVAD-084 
Savanna Army Depot Activity, Savanna, Illinois 

Location ID 
Sample ID 

Sample Type 
Depth (ft) 

Parameter      Sample Date Units 

Project 
Action 

Limit [P] 
Tap Water 
RSL [T]b 

MW-84PFAS-01 
LDOS01 
WELL 
42.84 

10/03/2018 

MW-84PFAS-02 
LDOS01 
WELL 
43.84 

10/03/2018 

MW-84PFAS-03 
LDOS01 
WELL 
41.18 

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 1.3 U 22  4.9  
Perfluorohexane sulfonate (PFHxS) ng/L N/A N/A 1.3 U 390  1000 J 
Perfluorononanoic acid (PFNA) ng/L N/A N/A 1.3 U 1.4 U 1900 J 
Perfluorooctane sulfonate (PFOS) ng/L 70 40 2.7 U 120  [P][T] 530 J [P][T] 
Perfluorooctanoic acid (PFOA) ng/L 70 40 1.3 U 13  160  [P][T] 
PFOS + PFOA ng/L 70 - 4.0 U 133  [P] 690 [P] 

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

a The 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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Table C-1. Topographic Survey Results 
Savanna Army Depot Activity, Savanna, Illinois 

Well I.D. North East 
Ground Surface 

Elevation 
Elevation of Top of  

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: 

• 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: 

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

• 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.  

• 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. 

• 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 K01. 

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.  



 

D-4 

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

Savanna Army Depot, Savanna, Illinois 
Site I.D. Sample I.D. Matrix Sample Date Analyses 

MW-67PFAS-01 LDOS01 W 10/02/2018 PFAS 

MW-67PFAS-01 LDOS01N W 10/02/2018 PFAS 

MW-67PFAS-01 LDOS01ND 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 LDOS0EB01 W 10/02/2018 PFAS 

MW-67PFAS-02 LDOS0FB02 W 10/02/2018 PFAS 

MW-67PFAS-03 LDOS01 W 10/02/2018 PFAS 

MW-67PFAS-03 LDOS0FB01 W 9/05/2018 PFAS 

MW-84PFAS-01 LDOS01 W 10/03/2018 PFAS 

MW-84PFAS-01 LDOSRB01 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, Illinois 

Site I.D. Sample I.D. Matrix Method Analyte 
Validation 
Qualifier 

Reason 
Code 1 

MW-84PFAS-01 LDOSRB01 W USEPA 537 Perfluorohexanesulfonic acid U F06 

MW-67PFAS-01 LDOS01 W USEPA 537 Perfluoroheptanoic acid U F06 

MW-84PFAS-03 LDOS01 W USEPA 537 Perfluorohexanesulfonic acid J K01 

MW-84PFAS-03 LDOS01 W USEPA 537 Perfluorooctane sulfonate J K01 

MW-84PFAS-03 LDOS01 W USEPA 537 Perfluorononanoic acid J K01 

MW-84PFAS-01 LDOS01 W USEPA 537 Perfluorohexanesulfonic acid U F06 

F06 – Continuing calibration blank contamination 
K01 – 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, Illinois 

Site ID Sample I.D. Method Analyte 
Parent 
Result 

Parent 
Qualifier 

Duplicate 
Result 

Duplicate 
Qualifier Units RPD 

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 LDOS01 EPA 537 Perfluorooctane sulfonate 160 
 

170 
 

ng/L 6.1 

MW-67PFAS-02 LDOS01 EPA 537 Perfluorooctanoic acid 200 
 

200 
 

ng/L 0 

 

Table D-4. Split Sample 
SVAD-067 and SVAD-084 

Savanna Army Depot, Savanna, Illinois 

Site ID 
Sample 

I.D. Method Analyte 
Parent 
Result 

Parent 
Qualifier 

Duplicate 
Result 

Duplicate 
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 U 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, Illinois 

Client Sample ID Matrix CAS Analyte Result Unit 
Lab 
Flag Dil 

Leidos DV 
Qualifier 

Leidos DV 
Reason 
Code 

Third Party 
DV Qualifier 

Third Party 
DV Reason 

Code 
Final 

Qualifier Resolution 
MW-84PFAS-01 LDOSRB01 Water 355-46-4 PFHxS 0.44 ng/L J 1 0.83 U  F06 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 1.3 U  F06 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 J1 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 D M 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 PFN/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 D M 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 F06 None None U Third party did not evaluate CCBs; Leidos did evaluate CCBs 

MW-67PFAS-03 LDOS01 Water 355-46-4 PFHxS 430 ng/L J1 1 DNU N/A DNR 20 N/A Agree 

MW-67PFAS-03 LDOS01 Water 335-67-1 PFOA 450 ng/L J1 1 DNU N/A DNR 20 N/A Agree 

MW-67PFAS-03 LDOS01 Water 375-73-5 PFBS 6.2 ng/L J D 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 D M 5 DNU N/A DNR 11 N/A Agree 

MW-67PFAS-03 LDOS01 Water 375-95-1 PFN/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 J1 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 PFN/A 1700 ng/L J1 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 J1 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 
F06 = 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 
CHEMIST 

SECONDARY REVIEW 
CHEMIST 

Perfluorinated Organic Compounds 
by LCMS 

EPA537Mod 
(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 1.9 
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

Sample ID Laboratory ID Matrix
Perfluorinated 

Compounds
MW-67PFAS01 LD0501 280-115117-1 Groundwater 

MW-67PFAS01 LD0501N 280-115117-2 Groundwater 

MW-67PFAS01 LD0501ND 280-115117-3 Groundwater 

MW-67PFAS-02 LD05EB01 280-115117-4 Rinsate Blank 

MW-67PFAS-02 LD05FB02 280-115117-5 DI Source 

MW-67PFAS-02 LD0501 280-115117-6 Groundwater 

MW-67PFAS-02 LD0501D 280-115117-7 Groundwater 

MW-67PFAS-03 LD0501 280-115117-8 Groundwater 

MW-84PFAS-03 LD0501 280-115117-9 Groundwater 

MW-84PFAS-01 LD05RB01 280-115117-11 Reagent Blank 

MW-84PFAS-01 LD0501 280-115117-12 Groundwater 

MW-84PFAS-02 LD0501 280-115117-13 Groundwater 

11/15/2018
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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 
J115117-1  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 1 Matrix Spikes/Matrix Spike Duplicates ((MS/MSD) 
✓ Initial Calibration (ICAL) 1 Field Duplicates 
✓ Continuing Calibration (CCAL) ✓ Target Analyte List 
✓ Laboratory Blanks ✓ Reporting Limits  
1 Field Blanks 1 Reported Results 
✓ Labeled Surrogate Compounds ✓ Compound Identification 
✓ Laboratory Control Samples (LCS/LCSD) ✓ Calculation Verification 

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. 

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. 
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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 l 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 ½ the limit of quantitation (LOQ) 
as per QAPP requirements. 

Field Blanks 
Three field blanks were submitted:  one rinsate blank MW-67PFAS-02 LD05EB01; one DI source water 
MW-67PFAS-02 LD05FB02; and one trizma preserved reagent blank MW-84PFAS-01 LD05RB01. No 
target analytes were detected in these blanks at levels greater than ½ 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.  
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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 LDOS01D.  
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 LDOS01 280-115117-8 5X PFHxS, PFOA 
MW-84PFAS-03 LDOS01 280-115117-9 10X PFHxS, PFNA, PFOS 
MW-84PFAS02 LDOS01 280-115117-13 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 LDOS01.  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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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. 

 

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

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

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

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. 

R 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.  

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

DNR Do not report; a more appropriate result is reported 
from another analysis or dilution. 
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DATA QUALIFIER REASON CODES 

Group Code Reason for Qualification 

Sample Handling 1 
Improper Sample Handling or Sample Preservation (i.e., headspace, cooler 
temperature, pH, summa canister pressure); Exceeded Holding Times 

Instrument Performance 

24 
Instrument Performance (i.e., tune, resolution, retention time window, endrin 
breakdown, lock-mass) 

5A Initial Calibration (RF, %RSD, r2) 

5B 
Calibration Verification (CCV, CCAL; RF, %D, %R) 
Use bias flags (H,L)1 where appropriate 

5C 
Initial Calibration Verification (ICV %D, %R) 
Use bias flags (H,L)1 where appropriate 

Blank Contamination 

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

7 
Lab Blank Contamination (i.e., method blank, instrument blank, etc.) 
Use low bias flag (L)1 for negative instrument blanks 

Precision and Accuracy 

8 
Matrix Spike (MS and/or MSD) Recoveries 
Use bias flags (H,L)1 where appropriate 

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

10 
Laboratory Control Sample Recoveries (a.k.a. Blank Spikes) 
Use bias flags (H,L)1 where appropriate 

12 
Reference Material 
Use bias flags (H,L)1 where appropriate 

13 
Surrogate Spike Recoveries (a.k.a. labeled compounds, recovery standards) 
Use bias flags (H,L)1 where appropriate 

Interferences 

16 ICP/ICP-MS Serial Dilution Percent Difference 

17 
ICP/ICP-MS Interference Check Standard Recovery 
Use bias flags (H,L)1 where appropriate 

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) 

Identification and 
Quantitation 

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

3 2nd column confirmation (RPD or %D) 

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.) 

Miscellaneous 

11 
A more appropriate result is reported (multiple reported analyses i.e., dilutions, re-
extractions, etc.  Associated with “R” and “DNR” only) 

14 Other (See DV report for details) 

26 Method QC information not provided 

1 H = high bias indicated 

  L = low bias indicated 
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QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Reason 
Code Discussion and Comments

Sample Handling
Cooler/Storage 
Temperature
Preservation

PTFE free containers
store at  < 4 +/-2°C from collection TA SOP (1) If required by project:

J (pos)/UJ (ND) if greater than 6° C 1 Use PJ for temp outliers; see TM20

Holding Time
Extraction: 14 days from collection 
Analysis: 28 days from extraction QAPP(2) J (pos)/UJ (ND) if HT exceeded

J (pos)/R (ND) if gross exceedance (> 2x HT) 1

Instrument Performance

Initial Calibration
%RSD of RRF< 20.0% or linear regression r2>0.990

std within 80%-120% of true value
(50%-150% for std conc. <2x RL)

TA SOP (1) J (pos) if %RSD > 20% 5A

Initial Calibration
Verification (ICV)

Second Source analyzed immediately following calibration
%D <30% TA SOP (1) J (pos) if %D >30%  (high bias)

J (pos)/UJ (ND) if %D <- 30% (low bias) 5A (H,L)3

Continuing Calibration 
Verification (CCV)

mid-level std - start of sequence and every 12 hours
%D <30% TA SOP (1) J (pos) if %D >30%  (high bias)

J (pos)/UJ (ND) if %D <- 30% (low bias) 5B (H,L)3

Blank Contamination

Method Blank (MB)
MB: One per matrix per batch of (of ≤ 20 samples)

No detected compounds > 1/2 LOQ QAPP(2) U(pos) if sample result is < 5X blank concentration 7

Field Blank (FB) No detected compounds > 1/2 LOQ QAPP(2) U(pos) if sample result is < 5X blank concentration 6
Precision and Accuracy

Laboratory Control 
Sample (LCS)

One per lab batch (of ≤ 20 samples)
Limiits Specified in QAPP  DoD QSM QAPP(2)

Qualify all associated samples
J(pos) if %R > UCL 

J(pos)/UJ(ND) if  %R < LCL
J(pos)/R(ND) if %R < 10% - very low bias 10 (H,L)3

PJ - No action if LCSD analyzed and only 
one spike %R is outside criteria

Qualify all associated samples  

LCS/LCSD
(RPD)

If LCSD analyzed
RPD <30% QAPP(2) J (pos) if RPD > control limit 9 Qualify all associated samples

Hierarchy of blank review:
#1 - Review MB, qualify as needed
#2 - Review FB , qualify as needed

Perfluorinated Compounds by  Liquid Chromatography- Mass Spectrometry (LC/MS)
(Based on  TestAmerica Sacramento Standard Operating Procedure and EPA 537)
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DATA VALIDATION CRITERIA Table:  PFC-LC/MS/MS
Revision No.: 0

Last Rev. Date: 08/24/16
Page: 2 of 3

QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Reason 
Code Discussion and Comments

Perfluorinated Compounds by  Liquid Chromatography- Mass Spectrometry (LC/MS)
(Based on  TestAmerica Sacramento Standard Operating Procedure and EPA 537)

Matrix Spike or
MS/MSD
(recovery)

one per matrix per batch (of ≤ 20 samples)
Limiits Specified in QAPP  DoD QSM QAPP(2)

Qualify parent only unless other QC indicates 
systematic problems:

J(pos) if both %R > UCL
J(pos)/UJ(ND) if both %R < LCL
J(pos)/R(ND) if both %R < 10% 

J(pos)/UJ(ND) if one > UCL & one < LCL, with no bias

8 (H,L)3

No action if only one spike %R is outside criteria.
No action if parent concentration is >4x

the amount spiked.
These are default limits from SOP; lab may provide 

statistically derived limits
Qualify parent sample only

MS/MSD
(RPD)

If MSD analyzed
RPD ≤ 30% (Aqueous) QAPP(2) J(pos) in parent sample if RPD > CL 9 Qualify parent sample only

Internal Standard  50%-150% of ICAL midpoint or CCV
RT within 60 seconds of most recent CCV

TA SOP (1)

QAPP(2)

J (pos) if  > 200%
J (pos)/UJ (ND) if  < 50%
J (pos)/R (ND) if  < 25%

if RT >30 seconds use PJ

19

Surrogates
Labeled Compounds added to all samples

Aqueous: 50%-150% TA SOP (1)

QAPP(2)

J (pos) if %R > UCL 
J (pos)/UJ (ND) if %R < LCL 
J (pos)/R (ND) if %R < 10% 

13 (H,L)3
Qualify all associated compounds.

These are default limits from SOP; lab may provide 
statistically derived limits

Field Duplicates Aqueous: RPD < 30%
OR difference < 3X LOQ (for results < 5X LOQ) QAPP(2) J (pos)/UJ (ND)

Qualify only parent and field duplicate samples 9
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DATA VALIDATION CRITERIA Table:  PFC-LC/MS/MS
Revision No.: 0

Last Rev. Date: 08/24/16
Page: 3 of 3

QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Reason 
Code Discussion and Comments

Perfluorinated Compounds by  Liquid Chromatography- Mass Spectrometry (LC/MS)
(Based on  TestAmerica Sacramento Standard Operating Procedure and EPA 537)

Compound Identification and Quantitation and Calculation

Retention times RRT within ±60 seconds of standard RRT in the most recent 
CCV TA SOP (1) U (pos) if identification criteria not met 25 

Calibration Range Results less than highest calibration standard
EcoChem
standard

policy
 J results > high standard 20

Dilutions, Re-extractions
and/or Reanalyses

Report only one
result per analyte

EcoChem
standard

policy
Use "DNR" to flag results that will not be reported. 11 TM-04  EcoChem Policy for Rejection/Selection Process 

for Multiple Results

1
(pos): Positive Result

2 (ND): Non-detects

`

TA SOP: Perfluorinated Compounds in Waters, Soils, Sediments and Tissues [Method 537 Modified], WS-LC-0025, rev 1.9, 05/27/2016

QAPP 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)
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QUALIFIED DATA SUMMARY TABLE 



Qualified Data Summary Table
Savanna Army Depot

Sample ID Laboratory ID Analyte Result Units
Lab 
Flag

DV 
Qualifier

DV
Reason 
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 D M 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 D M DNR 11
MW-67PFAS-03 LD0501 280-115117-8 Perfluorohexanesulfonic acid (PFHxS) 430 ng/L J1 DNR 20
MW-67PFAS-03 LD0501 280-115117-8 Perfluorooctanoic acid (PFOA) 450 ng/L J1 DNR 20
MW-67PFAS-03 LD0501 280-115117-8 Perfluorobutanesulfonic acid (PFBS) 6.2 ng/L J D DNR 11
MW-67PFAS-03 LD0501 280-115117-8 Perfluoroheptanoic acid (PFHpA) 16 ng/L D M DNR 11
MW-67PFAS-03 LD0501 280-115117-8 Perfluorononanoic acid (PFNA) 6.7 ng/L U DNR 11
MW-67PFAS-03 LD0501 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

11/15/2018
4160-1 GW SI_QDST.xlsx Page 1 of 1 EcoChem, Inc.
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E-1 

Table E-1. Site 67 PFAS Data Presentation 
Savanna Army Depot Activity, Savanna, Illinois 

 

 

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

 
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. 

  

Units

GW 

Screening 

Level [G]

Project Action Limit [P]

MW-67PFAS-01

LDOS01

WELL

0

10/02/2018

MW-67PFAS-02

LDOS01

WELL

0

10/02/2018

MW-67PFAS-02

LDOS01D

WELL

0

10/02/2018

MW-67PFAS-03

LDOS01

WELL

0

10/02/2018

ng/L N/A 400000 3.4 3.1 3.3 6.2 J
ng/L N/A N/A 1.9 U 19 19 16 
ng/L N/A N/A 99 52 51 440 
ng/L N/A N/A 1.4 J 0.69 J 1.2 J 1.7 J
ng/L 370 70 33 160  [P] 170  [P] 100  [P]
ng/L 370 70 350  [P] 200  [P] 200  [P] 470  [PG]

Perfluorooctane sulfonate

Perfluorooctanoic acid

Location ID

Sample ID

Sample Type

Depth (ft.)

Parameter      Sample Date

PFAs
Perfluorobutanesulfonic acid

Perfluoroheptanoic acid

Perfluorohexanesulfonic acid

Perfluorononanoic acid

Units

GW 

Screening 

Level [G]

Project Action Limit [P]

MW-84PFAS-01

LDOS01

WELL

0

10/03/2018

MW-84PFAS-02

LDOS01

WELL

0

10/03/2018

MW-84PFAS-03

LDOS01

WELL

0

10/02/2018

ng/L N/A 400000 0.62 J 110 44 
ng/L N/A N/A 1.3 U 22 4.9 
ng/L N/A N/A 1.3 U 390 1000 J
ng/L N/A N/A 1.3 U 1.4 U 1900 J
ng/L 370 70 2.7 U 120  [P] 530 J [PG]
ng/L 370 70 1.3 U 13 160  [P]

Perfluorooctane sulfonate

Perfluorooctanoic acid

Location ID

Sample ID

Sample Type

Depth (ft.)

Parameter      Sample Date

PFAs
Perfluorobutanesulfonic acid

Perfluoroheptanoic acid

Perfluorohexanesulfonic acid

Perfluorononanoic acid



E-2 

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

Location ID Sample ID 
Sample 

Date Method CAS# Parameter Result Qualifier Units 
MW-67PFAS-03 LDOSFB01 9/5/2018 USEPA 537 375-95-1 Perfluorononanoic acid 1.5 U ng/L 

MW-67PFAS-03 LDOSFB01 9/5/2018 USEPA 537 1763-23-1 Perfluorooctane sulfonate 3 U ng/L 

MW-67PFAS-03 LDOSFB01 9/5/2018 USEPA 537 335-67-1 Perfluorooctanoic acid 1.5 U ng/L 

MW-67PFAS-03 LDOSFB01 9/5/2018 USEPA 537 375-73-5 Perfluorobutanesulfonic acid 1 U ng/L 

MW-67PFAS-03 LDOSFB01 9/5/2018 USEPA 537 375-85-9 Perfluoroheptanoic acid 1.5 U ng/L 

MW-67PFAS-03 LDOSFB01 9/5/2018 USEPA 537 355-46-4 Perfluorohexanesulfonic acid 1 U ng/L 
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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, Illinois, 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.  

2. 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 SI 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. 

3. 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 
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historical records review and interviews did not reveal how the AFFF was stored or dispensed at 
SVDA.  

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. 

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.”  

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. 

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. 

c) 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 SI 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.  

d) 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.  

e) 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.  
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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 LDOS01 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 LDOS01 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 LDOS01, 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 LDOS01 as 850 ng/L and 
1,000 ng/L, but the EcoChem Data Validation Report lists the PFHxS result as 850 ng/L, and Table E-2 
lists the PFHxS 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 
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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 UCMR3. The SI Report was revised to present the results of these 
analytes.  

2. 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.” 

3. 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 SI activities did not 
reveal how the AFFF was stored or dispensed.  

4. 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.” 

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 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 outfall area used to where drain water associated with the waste oil 
tank was discharged to the ground surface, aboveground metal trays…” 
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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. 

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 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 SI 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. 

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 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. 

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.). 

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. 

9. 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. 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. 

11. 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.”  

12. 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.  

13. 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 SI 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. 

14. 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. 
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15. 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.  

16. 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. 

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. 

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

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.   

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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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.   

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. 

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.  

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. 

Response: A CSM was integrated into the SI Report for each site, as requested. 

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 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 
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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. 

4. 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. 

5. 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.  

6. 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 PFOS. The 
SI Report was updated to screen the PFOS, PFOA, and PFBS results based on this guidance.  

7. 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 SI. If necessary, LUCs would be 
evaluated during an FS.   
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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 SI 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 



11 
 

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 SI Report was revised to recommend SVAD-067 and SVAD-084 for further investigation. 

5. 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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